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Please note that the FDA briefing material may include references to the originally 
scheduled Drug Safety and Risk Management Advisory Committee meeting which was 
to take place on October 29-30, 2012. This originally scheduled meeting was postponed 
and rescheduled for January 24-25, 2013 due to unanticipated weather conditions caused 
by Hurricane Sandy. 



 

 

 
 

 

DISCLAIMER 

The briefing package contains background information prepared by the Food and Drug 
Administration (FDA) for the panel members of the advisory committee. The FDA 
background package often contains assessments and/or conclusions and recommendations 
written by individual FDA reviewers. Such conclusions and recommendations do not 
necessarily represent the final position of the individual reviewers, nor do they necessarily 
represent the final position of the Review Division or Office. The background package may 
not include all issues relevant to the final regulatory recommendation and instead is intended 
to focus on issues identified by the Agency for discussion by the advisory committee.  The 
FDA will not issue a final determination on the issues at hand until input from the advisory 
committee process has been considered and all reviews have been finalized. The final 
determination may be affected by issues not discussed at the advisory committee 
meeting. 
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Draft Discussion Points for Advisory Committee Meeting 

1. (DISCUSSION) What do the pharmacology data and the epidemiology data suggest 
about the potential for abuse of hydrocodone combination products compared with drugs 
that are currently in schedule II? 

2. (DISCUSSION) What impact would rescheduling of hydrocodone combination 
products from schedule III to II have on the following:  
Prescribing patterns for opioids, including hydrocodone combination products?  Delivery 
of healthcare in the US, including impacts on drug distribution, manufacturing, 
prescription and dispensing by pharmacies?  Availability of hydrocodone combination 
products for patients with appropriate needs for them as well as by individuals seeking to 
abuse opioids?  Abuse and misuse of opioids, especially hydrocodone combination 
products? 

3. (DISCUSSION) Are there other activities that could reduce abuse and misuse of these 
products? 

4. (VOTE) Based on the background materials, presentations and the discussion above, 
do you recommend that hydrocodone combination products be rescheduled from 
schedule III to schedule II of the CSA?  Please explain the basis for your vote. 
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M E M O R A N D U M 
Department of Health and Human Services 
Food and Drug Administration 
Center for Drug Evaluation and Research 

Date: October 2, 2012 

To: Douglas Throckmorton, M.D., Deputy Director 
Center for Drug Evaluation and Research 

Through: Michael Klein, Ph.D., Director 
Controlled Substance Staff  

From: Silvia Calderon, Ph.D., Team Leader Pharmacology 
Controlled Substance Staff  

Subject: Summary Review of the Controlled Substance Staff (CSS) 
Assessment of the Abuse of Hydrocodone Combination Products. 

This memorandum summarizes findings of the re-evaluation of drug abuse-related data for 
hydrocodone combination products.  This re-evaluation was conducted in response to the Drug 
Enforcement Administration’s (DEA) request submitted, to the Center for Drug Evaluation and 
Research (CDER) on February 13, 2009.   

I. BACKGROUND 

Hydrocodone drug substance is listed in Schedule II of the Controlled Substances Act (CSA). 
Hydrocodone combination products, containing specified amount of hydrocodone and 
formulated with specified amounts of an isoquinoline alkaloid of opium, or one or more 
therapeutically active non-narcotic ingredients, are in Schedule III of the CSA, unless exempted 
or listed in another schedule.  These combination products include marketed and approved 
analgesic and cough suppressant products.  Although not currently available on the market, any 
product containing single entity hydrocodone, or combinations of hydrocodone and other 
substances outside the range of specified doses would be listed in Schedule II.  Specifically, 
Schedule III controls apply to hydrocodone combination products containing no more than 300 
milligrams per 100 milliliters or not more than 15 milligrams of hydrocodone base per dosage 
unit, with one or more active non-narcotic ingredients in recognized therapeutic amounts. 

In 1999, the DEA received a Citizen Petition requesting the re-scheduling of hydrocodone 
combination products to Schedule II of the CSA.1  In response to the petition, in 2004, DEA 

1 In this memorandum, the potential rescheduling of hydrocodone combination products from Schedule III to 
Schedule II of CSA is referred to as the “up-scheduling” of hydrocodone combination products.  
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requested that the Department of Health and Human Services (HHS) provide a scientific and 
medical evaluation of the available information and a scheduling recommendation for 
hydrocodone combination products (See Attachments).  

Upon receipt of the DEA request, in 2004, HHS (FDA/CDER) began to collect information to 
respond to the petition.  On March 2008, the Assistant Secretary for Health (ASH/HHS) 
forwarded to the Deputy Administrator of DEA its scientific and medical evaluation, entitled 
Basis for the Recommendation to Maintain Hydrocodone Combination Products in Schedule III 
of the Controlled Substances Act. This recommendation relied upon the assessments of FDA 
(Office of the Commissioner/CDER/CSS) and the concurrence of the National Institute on Drug 
Abuse/National Institutes of Health (NIDA/NIH).2 

In my view, one of the main findings supporting this recommendation was that hydrocodone 
combination products have a less potential for abuse than the drugs or other substances in 
Schedule II (See Attachments). The lower abuse potential determination was based upon 
consideration of the following data: 

1.	 The abuse-related pharmacology of the combination products. The addition of a non-
narcotic active ingredient lowered the potential for abuse of hydrocodone combination 
products (Schedule III) compared to hydrocodone substance (Schedule II) in two ways. 
The addition of a non-narcotic active component reduces the amounts of hydrocodone 
needed to reach the desired therapeutic effect and limits in this way the intake of 
hydrocodone to lower doses that might not be perceived by patients as reinforcing and 
pleasant. Second, the non-narcotic active component may cause toxic, dysphoric and 
unpleasant effects when high doses of these products are ingested for abuse and misuse 
purposes, and these effects mitigate any desired effects.   

2.	 Epidemiological analysis of data on levels of abuse of the hydrocodone combination 
products relative to similar opioid containing drug products.  To evaluate the relative 
levels of abuse of a substance FDA/CDER/NIDA relies upon comparisons of “abuse 
ratios” among substances with similar pharmacology and medical use.  In calculating 
these ratios, the numerator is an abuse-related event, such as Drug Abuse Warning 
Network (DAWN) Emergency Department (ED) visits, and the denominator is a measure 
of the availability of the drug.  Comparisons of “abuse ratios” between hydrocodone and 
other similar opioids showed that the abuse of hydrocodone combination products was 
lower than that of other Schedule II opioid containing products, and was similar to that of 
other Schedule III opioid containing products. 

In response to the 2008 HHS recommendation, DEA collected and re-analyzed new data 
regarding the abuse and diversion of hydrocodone combination products, and in 2009 submitted 
the request to CDER to reconsider the up-scheduling  of all hydrocodone combination products 
(See Attachments). Within CDER, the Division of Analgesia, Anesthesia, and Addiction 

2 Administrative responsibilities for evaluating a substance for control under the CSA are performed for HHS by 
FDA, with the concurrence of the National Institute on Drug Abuse (NIDA) (Memorandum of Understanding, 
March 8, 1985, 50 FR 9518-20).   
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Products (DAAAP) addressed the role of hydrocodone combination products in the treatment of 
pain. The Division of Epidemiology (DEPI), Office of Surveillance and Epidemiology (OSE) 
(DEPI/OSE) addressed aspects related to drug utilization (number of prescriptions, prescribers, 
days of therapy and diagnoses associated) as well as it conducted the re-evaluation of the 
epidemiological data available (See Attachments), and CSS addressed the overall abuse potential 
assessment.  A summary of the key findings of the FDA/CDER re-analysis of the updated data 
collected by DEA, as well as my assessment and conclusions are provided in the following 
sections of this memo.  

II. FDA/CDER/CSS’S RE-ANALYSIS OF THE DATA SUBMITTED BY DEA IN SUPPORT OF UP-
SCHEDULING OF HYDROCODONE COMBINATION PRODUCTS. 

The following analysis reviews DEA’s re-analysis and main arguments in support of the up-
scheduling of hydrocodone combination products.  In the following sections I address:   

1. Availability, 2. Abuse Liability Studies and Abuse Potential, and 3. Actual Indicators of 
Abuse (Epidemiological Data). 

In Section 4. Potential Consequences of Up-scheduling Hydrocodone Combination 
Products, I offer an overview of the impact of the up-scheduling on manufacturers, prescribers, 
dispensers and patients. 

1. Availability 

Based on drug utilization data provided by DEPI/OSE, I agree with the DEA that hydrocodone 
combination products and in particular hydrocodone/acetaminophen containing products are 
widely prescribed. Recognizing the prime role of these combination products in the management of 
pain, as pointed out by DAAAP in their review, I conclude that the large number of prescriptions 
annually dispensed for hydrocodone combination captures the medical use of these products for 
management of pain.  The widespread use of these products reflects that these products are 
indicated for the management of moderate to moderately severe pain and are appropriate for use 
in a wide range of painful conditions including acute postoperative pain, chronic non-cancer pain 
including musculoskeletal pain, and cancer pain.  In addition, the selection of 
hydrocodone/acetaminophen products by prescribers, rather than Schedule II products, may also 
reflect the lower burden for prescribers and patients under Schedule III compared to Schedule II. 
In the following sections I have summarized the main points on the medical use and drug 
utilization data from the DAAAP and DEPI/OSE reviews, and I have reproduced Tables and 
Figures on drug utilization from the DEPI/OSE review (See Attachments for DAAAP’s and 
DEPI/OSE’s reviews) 

1.1. Medical Use 

Hydrocodone/acetaminophen combination products are an important option for the treatment of 
pain. Hydrocodone/acetaminophen combination products are part of the Step 2 therapeutic 
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option on the World Health Organization (WHO) Analgesic Ladder.3  The associated WHO 
guidance for the treatment of cancer pain states that the use of the hydrocodone combination 
products is recommended prior to the initiation of therapy with a more potent opioid indicated 
for the treatment of moderate to severe pain (World Health Organization, 1986.)  Opioid 
analgesic products are typically prescribed after non-opioid analgesics are no longer adequate to 
manage pain or are no longer tolerated due to adverse effects.  Non-opioid analgesics, such as 
acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs), constitute Step 1 
therapeutic option on the WHO Analgesic Ladder.  Initial opioid analgesics prescribed include 
tramadol and the opioid combination products consisting of hydrocodone and acetaminophen or 
oxycodone and acetaminophen.  Some patients may not be candidates for the use of NSAIDs due 
to the risk for toxicity involving the gastrointestinal, cardiovascular, renal, and hepatic systems 
and may need to rely on opioid analgesics earlier in the course of their pain management.    

The presence of the non-narcotic analgesic in hydrocodone and other opioid combination 
products limits the safe maximum dose.  When patients require dose escalation that exceeds 
these limits, single-entity opioids listed under Schedule II such as morphine, oxycodone, 
hydromorphone, and fentanyl are the next step (Step 3).   

Data available in the literature demonstrate that hydrocodone/acetaminophen combination 
products provide better pain relief than the same doses of hydrocodone or acetaminophen alone. 
Additional reasons for the use of hydrocodone and other opioid combination products include 
fewer adverse reactions as a result of the lower doses of the individual components in the 
combination dosage unit, and improved patient compliance relative to the use of the individual 
components separately. (Beaver, 1984, Raffa et al. 2001 and 2003, Phero et al. 2002).4 

The use of single entity opioids (Step 3) such as morphine (Schedule II), oxycodone (Schedule 
II), hydromorphone (Schedule II) and fentanyl (Schedule II) is indicated when the combination 
products containing lower doses of opioids have failed. 

Other opioid analgesic combination products currently on the market include oxycodone in 
combination with acetaminophen or aspirin (Schedule II), codeine in combination with 
acetaminophen or in combination with aspirin, butalbital and caffeine, or in combination with 
carisoprodol and aspirin (Schedule III), and tramadol in combination with acetaminophen.  

Several products containing hydrocodone in combination with acetaminophen, aspirin, 
ibuprofen, and homatropine are currently marketed as analgesics for pain relief and as cough 
suppressants. Available marketed strengths range from 2.5 mg to 10 mg of hydrocodone 
bitartrate salt. Currently marketed hydrocodone combination products are mostly generic 
products, and include analgesics such as Vicodin, Vicoprofen, Lortab, Lorcet, Norco, Co-Gesic, 

3 WHO’s pain ladder. http://www.who.int/cancer/palliative/painladder/en/ (Last accessed October 1, 2012) 
4 Beaver, W.T., 1984.  Combination Analgesics.  Am. J. Med. 77, 38-53. 
   Phero, J.C., Becker, D., 2002.  Rational use of analgesic combinations. Dent. Clin. North Am. 46, 691- 705. 
   Raffa, R. B., 2001. Pharmacology of oral combination analgesics: rational therapy for pain. J. Clin. Pharm. Ther. 
26, 257-264. 
   Raffa, R.B., Clark-Vetri, R., Tallarida, R.J., Wertheimer, A.I., 2003. Combination strategies for pain management.  
Expert Opin. Pharmacother. 4, 1697-1708. 
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Figure 1 – Weight in Kilograms (KG) of Selected Opioid Analgesics Sold from 
Manufacturers to All Channels of Distribution, Years 2007-2011. (Reproduced from the 
DEPI/OSE Drug Utilization Review) 

This increasing trend is not the case, however, for combination hydrocodone-containing products 
used as antitussives; the number of tablets/capsules/milliliters sold from manufacturers to all 
channels of distribution has declined in 2011 to less than half the volume sold in 2007 (Figure 
2). 

Number of Tablets/Capsules/Mls of Hydrocodone-Containing Antitussive Products Sold from 
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Figure 2- Number of Tablets/Capsules/MLs of Hydrocodone-Containing Antitussive 
Products Sold from Manufacturer to All Channels of Distribution, Years 2007-2011 
(Reproduced from the DEPI/OSE Drug Utilization Review) 

Given the smaller sales volume of combination hydrocodone-containing antitussives, and the 
lesser degree of abuse believed to be associated with these products (to be discussed later), the 
DEPI/OSE analysis focused on the combination hydrocodone-containing analgesics.   

1.2.2. Prescription/patient volume of use 

When examining patient-level use of opioid analgesic products, similar trends to the sales data 
are seen. The numbers of prescriptions for combination hydrocodone-containing analgesics 
dispensed from outpatient retail pharmacies and the numbers of patients receiving those 
prescriptions exceed the same measures for other selected opioid analgesics by at least 3-fold 
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Figure 3 - Nationally Estimated Number of Patients Receiving Combination Hydrocodone-
Containing Analgesics and Comparator Prescriptions Dispensed Through U.S. Outpatient 
Retail Pharmacies, Year 2007-2011 (Reproduced from the DEPI/OSE Drug Utilization 
Review) 

Because the volume of prescribing and use of combination hydrocodone-containing analgesics 
far exceeds that of other selected opioid analgesics, DEPI/OSE attempted to examine other 
aspects of use to see whether there were other opioid analgesics with a similar use profile.  In 
their review, DEPI/OSE included the following opioid-containing analgesics: combination 
oxycodone-containing analgesics, single-ingredient oxycodone analgesics (both immediate 
release [IR] and extended release [ER]), morphine products (both IR and ER) and 
hydromorphone products. Identifying such products represents an important step in ultimately 
assessing and comparing the risk of abuse associated with combination hydrocodone-containing 
analgesics to that associated with other products. 

1.2.3. Prescriber specialty 

Approximately 40% of combination hydrocodone-containing analgesics dispensed were written 
by general practitioners/family medicine/osteopaths and internal medicine specialists (Table 2). 

This finding is consistent with that of other selected analgesics where this value ranges between 
30% and 45%. In contrast to the other analgesics, however, 10% of combination hydrocodone-
containing analgesic prescriptions dispensed were prescribed by dentists; only a small proportion 
of prescriptions dispensed for other selected opioids were prescribed by dentists.  The number of 
prescriptions prescribed by anesthesiologists was relatively lower for combination hydrocodone-
containing analgesics (3%) and combination oxycodone-containing analgesics (4%), as 
compared to other opioid analgesics: oxycodone ER (10%), oxycodone IR (9%), morphine ER 
(15%), morphine IR (12%), and hydromorphone (5%).  In contrast, the number of dispensed 
prescriptions prescribed by orthopedic surgeons was relatively higher for combination 
hydrocodone-containing analgesics (8%) and combination oxycodone-containing analgesics 
(9%) as compared to the other opioid analgesics examined (<1%-5%).   

Table 2: Number of Prescriptions Dispensed for Selected Opioids by Top Prescribing 
Specialties Through U.S. Outpatient Retail Pharmacies, Years 2007-2011 Cumulative. 
(Reproduced from the DEPI/OSE Drug Utilization Review) 
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Number of Prescriptions Dispensed for Selected Opioids by Top Prescribing Specialties Through U.S. Outpatient Retail Pharmacies, Years 2007-2011 cumulative 

Hydrocodone Combination Oxycodone Combination Oxycodone IR Oxycodone ER Morphine IR Morphine ER Hydromorphone 

TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % 

General Practice/Family Practice/Osteopathy 160,181,555 25.6% 29,961,318 18.7% 12,436,964 23.3% 10,133,854 26.8% 1,790,752 25.1% 6,374,048 24.7% 1,829,683 17.3%
 

Internal Medicine 87,793,125 14.0% 20,013,405 12.5% 7,911,481 14.8% 6,399,322 16.9% 1,268,562 17.8% 3,860,351 14.9% 1,552,896 14.7%
 

Orthopedic Surgery 51,929,989 8.3% 14,248,303 8.9% 2,352,884 4.4% 1,534,447 4.1% 49,483 0.7% 312,570 1.2% 546,514 5.2% 

Unspecified 35,074,830 5.6% 9,389,016 5.9% 4,344,635 8.1% 2,332,718 6.2% 516,725 7.3% 1,864,053 7.2% 720,932 6.8% 

Physician Assistant 24,076,466 3.8% 8,007,884 5.0% 2,617,768 4.9% 1,440,433 3.8% 225,019 3.2% 1,186,162 4.6% 527,334 5.0% 

Nurse Practitioner 20,914,534 3.3% 5,748,315 3.6% 2,993,887 5.6% 1,875,406 5.0% 384,056 5.4% 1,736,995 6.7% 462,020 4.4% 

Dentist 64,867,932 10.4% 8,568,981 5.3% 178,467 0.3% 50,349 0.1% 8,073 0.1% 23,529 0.1% 48,238 0.5% 

Anesthesiologists 16,299,925 2.6% 6,863,668 4.3% 4,831,093 9.1% 3,888,158 10.3% 863,447 12.1% 3,944,589 15.3% 546,514 5.2% 

All Others 164,297,047 26.4% 57,406,156 35.8% 15,647,914 29.3% 10,221,531 27.0% 2,019,129 28.3% 6,534,687 25.3% 4,360,474 41.2% 

Source: MS, Vector One®: National (VONA) Extracted September 2012. Source File: VONA 2012-1613 Morphine IR and ER by Specialty 9-25-12.xls; VONA 2012-1613 Morphine IR and ER by Specialty 9-25-12.xls; VONA_2012
1613 hydromorphone specialties 09-25-12(1).xls; VONA 2012-1613 Oxycodone Combo Specialties 09-25-12(1).xls; VONA 2012-1613 Hydrocodone Specialties 09-25-12(1).xls 

This analysis shows that prescribing patterns of opioid-containing analgesics vary by prescriber 
specialty. These patterns suggest that combination hydrocodone-containing analgesics may be 
used to treat more acute pain conditions (e.g. those treated in general practice, orthopedics and 
dentistry) than chronic pain conditions (those treated by anesthesiologists).  DEPI/OSE examined 
this hypothesis by looking at duration of use. 

1.2.4. Duration of therapy 

The average days of therapy dispensed per prescription for combination hydrocodone-containing 
analgesics and combination oxycodone-containing analgesics in 2011 were very similar at about 
14 days (Figure 4). 
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Average number of days of therapy dispensed per prescription for 
selected opioids through U.S. outpatient retail pharmacies, Year 2011 

MS Health, Vector One®: National (VONA). Extracted September 2012 
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Figure 4 – Average Number of Days of Therapy Dispensed per Prescription for selected 
Opioids through U.S. Outpatient Retail Pharmacies, Year 2011. (Reproduced from the 
DEPI/OSE Drug Utilization Review) 

For hydromorphone and IR morphine analgesics the duration of therapy was slightly higher at 17 
and 18 days, respectively. For single-ingredient oxycodone products and ER morphine 
analgesics the duration of therapy were notably higher, ranging from 22-28 days.  These findings 
also support the idea that combination hydrocodone-containing analgesics and combination 
oxycodone-containing analgesics are used to treat more acute pain conditions. However, the data 
are limited because they do not account for the fact that multiple prescriptions can be dispensed 
to the same patient over time and thus do not measure actual duration of use at the patient level. 
The data also rely on the average, or mean, which can be easily skewed by outliers.   

To address some of these limitations, DEPI/OSE conducted a crude analysis of total days of 
therapy on a sample of patients, in which the duration of individual patients’ prescriptions were 
added together over a two-year period (January 2010-December 2011), ignoring gaps in 
treatment. Then, DEPI/OSE examined the distributions of therapy days by deciles.  The range of 
therapy for all selected opioid analgesics was similar, from 2 days up to the full two years.  For 
combination hydrocodone-containing analgesics and combination oxycodone-containing 
analgesics, however, the median days of therapy was 8 days and 6 days, respectively – and the 
mean for each was skewed (as expected) to 45 days and 30 days, respectively (Table 3). The 
median values for immediate-release oxycodone products (19 days) and extended-release 
oxycodone products (31 days), provide additional support for OSE/DEPI’s hypothesis that there 
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Diagnoses Associated with Use (by grouped ICD-9 codes) for Selected Opioids as Reported by Office-Based Physicians in the U.S., Jan 2007-Nov 2011 cumulative 
Hydrocodone Combo Oxycodone Combo Oxycodone IR Morphine ER Morphine IR 
N(000) % N(000) % N(000) % N(000) % N(000) % 

Total Market 2,850 100% 1,406 100% 566 100% 2,618 100% 407 100% 
Diseases of the Musculoskeletal System and Connective Tissue (710-739) 699 25% 287 20% 230 41% 1,781 68% 226 56% 
Disease of Respiratory System (462-493) 594 21% 31 2% 
Fractures, Sprains, Contusions, Injuries (800-999) 547 19% 368 26% 43 8% 89 3% 15 4% 
All others 360 13% 102 7% 13 2% 64 2% 27 7% 
Follow up examinations 286 10% 198 14% 11 2% 113 4% 21 5% 
Headaches and Nerve Pain (337-359) 98 3% 51 4% 213 38% 392 15% 81 20% 
Fever and General Symptoms (780-789) 96 3% 53 4% 28 5% 64 2% 25 6% 
Neoplasms (140-239) 70 2% 5 0% 31 5% 102 4% 2 0% 
Disease of Genitourinary System (592-626) 62 2% 311 22% 11 0% 9 2% 
Bacterial, Viral and Parasitic Infections (001-138) 39 1% 4 0% 1 0% 8 0% 2 0% 

Encuity Research LLC. Physician Drug and Diagnosis Audit, Jan07-Nov11. Extracted January 2012, Source Files: PDDA 2009-2039 Hydrocodone, oxycodone, morphine, hydromorphone  DX4 (new grouping) 01-20
12.xls; PDDA_2009-2039_Oxycodone_DX4_01-20-12(2).xls; PDDA_2009-2039_Morphine_DX4_01-20-12(1).xls 

The most common diagnoses associated with the use of combination hydrocodone-containing 
analgesics included “Diseases of the Musculoskeletal System and Connective Tissue” (25% of 
total drug use mentions); “Diseases of the Respiratory System” (21% of total drug use mentions) 
and “Fractures/Sprains/Contusions/Injuries (19% of total drug use mentions).  These diagnoses 
were similar to those associated with the use of combination oxycodone-containing analgesics, 
yet very different from those associated with the use of oxycodone IR and morphine products (IR 
or ER). The single-ingredient opioid analgesics were mentioned much more often in relation to 
“Diseases of the Musculoskeletal System and Connective Tissue (41-68% of total drug use 
mentions) and with “Headaches and Nerve Pain (15-38% of total drug use mentions).  These data 
also appear to support the idea that combination hydrocodone-containing analgesics and 
combination oxycodone-containing analgesics are used to treat acute pain, whereas the single-
ingredient opioid analgesics appear to be used more for treatment of chronic pain. 

2. Abuse Liability Studies and Abuse Potential 

In response to the most recent request of DEA for the re-analysis of the abuse related data on 
hydrocodone combination products, CSS conducted a review of the scientific literature, from 
2003 to date, of the relative abuse potential in humans of hydrocodone (Schedule II) and 
hydrocodone combination products (Schedule III), (Zacny 2003, Zacny et al, 2005, Zacny and 
Gutierrez, 2008 and 2009, Walsh et al. 2008, Stoops et al. 2010).5  This review showed that 
hydrocodone and hydrocodone in combination with other non-narcotic substances produced 

5 Walsh, S. L., Nuzzo, P. A., Lofwall, M. R., Holtman Jr, J. R., 2008. The relative abuse liability of oral oxycodone, 
hydrocodone and hydromorphone assessed in prescription opioid abuses. Drug Alcohol Depend. 98, 191-202. 
  Zacny, J. P., 2003.  Characterizing the subjective, psychomotor, and physiological effects of hydrocodone 
combination product (Hycodan) in non-drug-abusing volunteers.  Psychopharmacology 165, 146-156. 
   Zacny, J. P., Gutierrez, S., Bolbolan, S.A., 2005. Profiling the subjective, psychomotor, and physiological effects 
of hydrocodone/acetaminophen product in recreational drug users.  Drug Alcohol Depend. 78, 243-252.
  Zacny, J. P., Gutierrez, S., 2008.  Subjective, psychomotor, and physiological effects profile of 
hydrocodone/acetaminophen and oxycodone/acetaminophen combination products.  Pain Med. 9 (4), 433-443. 
  Zacny J. P., Gutierrez, S., 2009. Within-subject comparison of the psychopharmacological profiles of oral 
hydrocodone and oxycodone combination products in non-drug-abusing volunteers.  Drug Alcohol Depend. 101, 
107-114.  
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similar effects to those of the typical mu-opioid agonists such as morphine, oxycodone or 
hydromorphone (Schedule II), in a dose-related manner.  These effects include subjective opioid 
effects, such as “high” and “drug liking”, as well as depending on the study population and 
product administered unpleasant effects, such as dizziness and increased rating of nausea.  These 
studies showed that hydrocodone single entity and in combination produce subjective abuse-
related effects at doses of hydrocodone bitartrate equal to or greater than 15 mg when taken 
orally. 

These human abuse potential studies provided information on the relative abuse potential of 
hydrocodone to that of other opioids, such as morphine, oxycodone and hydromorphone.   

All studies were crossover designs, placebo controlled, and enrolled non-opioid-dependent 
subjects. Some of the methodological variables differentiated these studies.  These variables 
included the subject population studied, the various formulations of hydrocodone administered 
and routes of administration. The number of subjects included in these studies varied from nine 
to twenty, and some of the studies included subjects with prior history of recreational drug use, 
whereas others identified subjects with a prior history of opioid abuse or prescription opioid 
abuse. In all the studies, the reinforcing effects of several doses of either single entity 
hydrocodone compounded products, or combination with either acetaminophen or  homatropine, 
were compared to the effects mediated by other opioids.  The single entity products, as well as 
the high strength hydrocodone combination products studied are not currently marketed products 
in the United States. 

It is relevant to mention that human abuse potential studies measure the relative abuse potential 
of a drug when compared to another drug of abuse. However, there are several factors that may 
impact the abuse of a product that are not measured under the conditions of these studies. 
Among these factors are those intrinsic to the formulation, such as a new formulation with a 
faster or delayed onset of action; and those that go beyond the properties of the formulation and 
that include, among others, individual subject differences, prescribing patterns, the availability of 
other opioid formulations, and fads.  

Though I recognize that there are several methodological variables that may have impacted the 
outcomes and the interpretation of the data, I note that the subjective opioid effects associated 
with a drug’s potential for abuse, such as euphoria and liking, as well as the adverse effects 
produced by hydrocodone are dose-related. These effects are observed at doses of hydrocodone 
bitartrate equal to or greater than 15 mg.  I should also point out that although combination 
products containing up to 25 mg of hydrocodone bitartrate (equivalent to 15 mg hydrocodone 
base) would fall under Schedule III of the CSA, currently the highest strength of hydrocodone 
combination products is of 10 mg (equivalent to 6 mg hydrocodone base) of  hydrocodone 
bitartrate. Thus far, manufacturers have limited themselves to the development of formulations 
within that range, which is less than the amount allowed by the CSA for a Schedule III product. 
Based on the available data showing that reinforcing effects associated with hydrocodone 
manifest at doses greater than 15 mg hydrocodone bitartrate, if a combination product containing 
doses of hydrocodone bitartrate greater than 15 mg of bitartrate salt per dosage unit were to be 
developed, I would recommend requiring clinical studies to fully evaluate the abuse potential of 
such a product. 
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3. Actual Indicators of Abuse (Epidemiological Data) 

Measuring drug abuse-related health outcomes, including overdose and death, for specific 
prescription drug products is quite challenging given the absence of comprehensive national data 
sources designed specifically to collect this information.  Currently, there is no single national 
data system from which both numerators (events representing outcomes related to the abuse of a 
specific prescription drug) and denominators (a measure of the population exposed or at risk for 
abuse from a specific prescription drug) are ascertainable.  Therefore, current surveillance efforts 
rely on capturing numerators and denominators from separate sources, each of which has its own 
limitations.  These numerators and denominators are used to calculate risk estimates (“abuse 
ratios” or “abuse rates” which are not actually rates), which lack precision inherent to putting 
together numbers from variable sources.  Both DEA and FDA have been challenged in their 
respective risk assessments by the paucity of data which allow for accurate attribution of risk of 
abuse to specific prescription drug products, which is necessary for comparative risk assessment. 

As stated by DEPI/OSE in their review, the epidemiological assessment of abuse associated with 
the use of combination hydrocodone-containing analgesics (Schedule III) relative to other 
products in Schedule II relies on:  

 the selection of appropriate comparator products, 
 the selection of the most informative and granular drug abuse-related health outcomes 

(numerators), 
 the selection of optimal denominators used for putting numerators into the appropriate 

context. 

In their review DEPI/OSE discussed each of these issues separately, and then described the 
findings of their analyses, and how they differed from DEA’s analyses. 

3.1. Comparators 
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In DEA’s analysis, oxycodone products were selected as the comparator products in the 
epidemiological assessment; DEPI/OSE agreed that oxycodone is an appropriate comparator to 
hydrocodone. In an earlier assessment, FDA had also used propoxyphene6 (Schedule IV) and 
codeine (Schedule III-V) as additional comparator drugs, but DEPI/OSE agreed that the utility of 
using these additional comparators was limited by the data available on these drug products.  As 
single ingredients, hydrocodone and oxycodone are both Schedule II, though there are currently 
no approved single-ingredient hydrocodone products. (Currently, marketed hydrocodone-
containing combination products are in Schedule III, while combination oxycodone-containing 
products are in Schedule II.) They are both mu-opioid agonists, they are equipotent on a 
milligram basis as oral analgesics and approximately equipotent on milligram basis in abuse 
liability. In terms of availability, 90% of both combination hydrocodone-containing analgesics 
and combination oxycodone-containing analgesics on the market contain acetaminophen. 
Additionally, both hydrocodone and oxycodone are drugs that have been on the market for many 
years and have similar approval dates and more likely to have similar abuse histories.  Lastly, 
oxycodone is an opioid product that also has high sales volume; it is expected that larger 
projected estimates could result in more precise measures, although it is not possible to construct 
confidence intervals around abuse rates with numerators and denominators derived from 
different sources. 

There are differences between hydrocodone and oxycodone, however, which still make 
comparisons between these two drugs challenging.  From the drug utilization analysis presented 
earlier, it can be seen that oxycodone is available not just as a combination product but also as 
single-ingredient products – both immediate and extended release – and these single-ingredient 
products contain more opioid per dosage unit than the combination products.  Although the 
majority of dispensed prescriptions for oxycodone are for combination products (69%), those 
prescriptions represent only 27% of the amount of total oxycodone dispensed in kilograms of 
opioid salt. This is due to the fact that the single-ingredient oxycodone products, representing 
only 31% of all oxycodone prescriptions, contain more opioid and actually represent 73% of all 
oxycodone dispensed as measured in kilograms of opioid salt.7 Hydrocodone is currently 
marketed only as a combination product.  Not surprisingly, there are differences in how the 
single-ingredient oxycodone products and the combination oxycodone-containing products are 
used clinically, with the single-ingredient products appearing to be used for longer duration in 
relation to diagnoses suggesting treatment of chronic, rather than acute, pain.   

Although DEPI/OSE agrees with DEA that oxycodone is an appropriate comparator for 
hydrocodone, there remain differences that need to be accounted for in any analysis that 
compares these two currently available products.  DEPI/OSE found that by carefully selecting 
the appropriate numerator and denominator for estimating risk, we could improve our ability to 
take these differences into account. 

3.2. - Numerators  

6 Propoxyphene was an approved product at the time of the analysis.  It has since been withdrawn from the market 

for safety reasons. 

7 Cited from DEA’s analysis- based on data from IMS Health, IMS National Sales Perspectives (January 2002-
December 2007), Retail Channels, Data Extracted September 2008. 
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In their review DEPI/OSE  lists the following data sources, as those available to assess morbidity 
and mortality associated with abuse of prescription drugs (numerators) and used in estimating 
risk: 

	 The National Poison Data System (NPDS) – formerly known as the Toxic Exposure 
Surveillance System (TESS), NPDS data are compiled by the American Association of 
Poison Control Centers in cooperation with the majority of poison control centers across 
the U.S. NPDS data are based on the capture of calls to poison control centers from 
consumers and health care professionals.  NPDS is the only near real-time 
comprehensive poisoning surveillance database in the U.S. and holds more than 50 
million poison exposure case records (e.g., calls) with more than 2 million new records 
added each year. 

	 The Drug Abuse Warning Network (DAWN) – DAWN was a public health 
surveillance system that monitored a selected, nationally representative sample of 
emergency departments (ED) across the U.S. to collect data on drug abuse related visits. 
At one time, DAWN also collected non-nationally representative data on deaths 
investigated by a select group of state medical examiners and coroners to assist in 
tracking the impact of drug abuse.  DAWN ceased data collection at the end of 2011, but 
efforts are underway to continue collecting similar data through other national hospital 
surveys, with minimal interruption. 

	 The Florida Department of Law Enforcement (FDLE) – FDLE is a source of medical 
examiner data from the state of Florida that includes deaths in which a drug is either 
listed specifically as the cause of death, or was demonstrated to be present in the body at 
the time of death.  This data source includes only deaths occurring in Florida. 

Other numerator data were also used by DEA and by FDA to estimate the risk of abuse 
associated with combination hydrocodone-containing products and comparators.  These include 
survey data from the National Survey on Drug Use and Health (NSDUH), and Monitoring 
the Future (MTF).  NSDUH provides information on the prevalence, patterns and consequences 
of the use and abuse of a number of illicit and prescription drugs in the general U.S. civilian non-
institutionalized population, aged 12 years and older.  This annual face-to-face survey provides 
national estimates of rates of use, numbers of users and other measures related to drugs, alcohol 
and tobacco products.  MTF is an ongoing effort of the National Institute on Drug Abuse which 
consists of a questionnaire-based survey of drug use, specifically among a representative sample 
of high school students in the U.S. 

The use of these numerators is limited by the fact that the majority of the existing drug abuse and 
diversion data sources do not provide information on specific products, formulations (immediate 
vs. extended release), and composition (single ingredient vs. combination products), which are 
key factors for oxycodone products.  The only data source that can provide details on specific 
composition of products (single ingredient vs. combination) and formulations (data on immediate 
vs. extended release is provided to FDA directly) is the DAWN data; it also provides information 
on whether the ED visit was related to abuse or to an adverse event related to therapeutic use. 
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By focusing on national estimates of ED visits, DAWN provides data reflecting serious events 
that result in morbidity and possibly mortality in relation to drug abuse, which reflects true 
public health impact.  In contrast, NPDS data provide detail on drug substances but not on 
specific formulations (e.g. may report oxycodone use, but not whether single-ingredient or 
combination, and not whether immediate or extended release).  Calls to NPDS may or may not 
result in actual medical events requiring treatment, and may be the result of accidental ingestion 
rather than abuse. And although FDLE focuses on deaths related to drug abuse, which is an 
important public health outcome, the drug data are limited to substance and not specific 
composition or formulation, as it is based on toxicology screens.  NSDUH and MTF reflect data 
on abuse in general, and cannot address questions about specific product composition and 
formulations (although NSDUH can differentiate OxyContin use from other oxycodone-
containing products); these surveys also do not focus on the public health impact of abuse – 
which is largely related to morbidity and mortality. 

Therefore, I agree with DEPI/OSE’s view that  DAWN data provide the most robust and useful 
numerator data for assessing the abuse of combination hydrocodone-containing products, as well 
as the multiple formulations of oxycodone, and therefore FDA focuses its primary analysis on 
that data source. 

3.3. - Denominators 

The use of a different set of denominators to estimate the rates of drug-related health outcomes 
was one of the most important points in the reanalysis submitted by DEA to FDA.   The  
denominators used in the DEA’s reanalysis were Total Patient-Days of Therapy and Total 
Amount of Substance Distributed (sales in kg). 

There are multiple denominators that have been used for providing a context for abuse risk 
estimation.  Those considered by DEA and by FDA in their analyses of abuse of combination 
hydrocodone-containing products include: 

(1) Total U.S. population 
(2) Total Number of Prescriptions 
(3) Total Patient-days of Therapy 
(4) Total Amount of Substance Distributed (in kilograms of the salt) 
(5) Total Number of Extended Units (i.e. pills or tablets) dispensed  
(6) Total Number of Patients receiving a dispensed prescription 

There is no one denominator that adequately reflects the amount of hydrocodone and oxycodone 
circulating in the marketplace, while also allowing for inter-drug comparisons that take into 
account the differences in composition, formulation, quantity dispensed and the amount of active 
drug in each dosage unit dispensed, that were pointed out earlier.  Each of the denominators 
examined offers a unique advantage over the others, yet the use of each different denominator 
generates different results when comparing hydrocodone to oxycodone (See Attachment for 
Review). 
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DEPI/OSE considered the various denominators, along with their strengths and limitations. In its 
2008 analysis, Total Number of Prescriptions was used as the denominator. This measure, 
however, did not account for substantial differences in the dosage units dispensed per 
prescription of various opioids, so DEPI/OSE explored the use of other denominators for its 
2011 analysis. DEPI/OSE found that Total Number of Extended Units Dispensed as a 
denominator likely provided the best metric of patient exposure-based risk, because each tablet 
can be considered an “exposure opportunity” representing the total opioid available for abuse. 
This measure also adequately accounts for the variability between hydrocodone and oxycodone 
with regard to dosage units dispensed per prescription and also differences related to product 
formulation and composition. 

The use of Total Amount of Substance Distributed (in kilograms), which was favored by 
DEA as a denominator, has the advantage of accounting for drug diverted from the supply chain 
prior to dispensing and therefore seems very desirable.  Upon further examination, however, 
DEPI found that this denominator did not adequately account for differences between opioids, 
particularly between hydrocodone and oxycodone, with regard to the amount of opioid per 
dosage unit on a milligram basis. For example, hydrocodone is only available as an analgesic 
commercially as a combination product with acetaminophen containing between 2.5 mg to 10mg 
of hydrocodone per dosage unit. Based on the most frequently prescribed strengths, we estimate 
that each gram of hydrocodone sold represents about 440 dosage units or tablets.  In contrast, 
oxycodone is available both as a combination product and as single-ingredient products, of both 
immediate and extended release, ranging from 2.5mg to 80mg of oxycodone per dosage unit. 
Again, based on the most frequently prescribed strengths, we estimate that each gram of 
oxycodone sold represents about 73 dosage units or tablets.  Thus, a kilogram of one opioid is 
not equal to a kilogram of another, with regard to the amount of potentially abuseable product 
that is introduced into the marketplace. 

3.4.  Summary and key findings of the DEPI/OSE review 

DEPI/OSE’s analysis (described in detail in the review dated Feb 9, 2011) focused primarily on 
DAWN data as the numerator and Total Number of Extended Units Dispensed as the 
denominator, using combination oxycodone-containing analgesics as the comparator for 
combination hydrocodone-containing analgesics.  The key results are: 

	 DEPI’s analysis of DAWN ED Visits demonstrated that when using Total Number of 
Extended Units Dispensed as the denominator, in 2009 the rate of ED visits mentioning 
combination oxycodone-containing analgesics (24 per million extended units dispensed) 
was higher than that corresponding for combination hydrocodone-containing analgesics 
(11 per million extended units dispensed), demonstrating a risk profile that is less 
favorable for combination oxycodone-containing analgesics.  The rate for oxycodone 
single-ingredient products (IR or ER) were much higher at 59 per million extended units 
dispensed). 

	 DEPI/OSE’s analysis of NPDS calls for toxic exposure to combination hydrocodone-
containing products compared to any oxycodone-containing products (NPDS cannot 
reliably distinguish between product formulation and composition) demonstrated that in 
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2006, there were 3.58 toxic exposures/million extended units dispensed for combination 
hydrocodone-containing analgesics compared to 4.96 toxic exposures/million extended 
units dispensed for oxycodone products. This pattern of combination hydrocodone-
containing analgesics having lower rates than oxycodone products was consistent no 
matter what denominator was used. 

	 NSDUH- The rates of past-year hydrocodone initiators8 in comparison to oxycodone 
initiators were found to be slightly higher when using Total Number of Extended Units as 
the denominator (0.24 per million extended units dispensed vs. 0.20 per million extended 
units dispensed respectively), and slightly lower when using Total Number of Patients as 
the denominator (32.3 per million patients receiving prescriptions vs. 34.3 per million 
patients receiving prescriptions). These findings suggest that initiation of non-medical 
use of combination hydrocodone-containing products and combination oxycodone-
containing products9 is similar. 

	 DEPI/OSE did not conduct its own analysis of MTF data, but cautions that MTF data 
must be interpreted in light of the large number of prescriptions dispensed for 
combination hydrocodone-containing products, which were not accounted for in DEA’s 
analysis. The higher prevalence of use of combination hydrocodone-containing products 
(Vicodin) reported by high school students (ranging from 2.5-10.5% by grade level) is 
likely to be a function of the larger number of prescriptions for combination 
hydrocodone-containing products than for oxycodone products (prevalence of use 
ranging from 1.3-5.5% by grade level).  DEPI/OSE’s view is that the increased 
availability of combination hydrocodone-containing products results in increased 
opportunities for experimentation by adolescents, making MTF data difficult to use to 
make inferences about the risk profile of combination hydrocodone-containing products 
and oxycodone products. Interestingly, more recent MTF data shows for the first time a 
decrease in the annual prevalence of non-medical use of Vicodin (8%) reported by 12th 
graders in year 2010; similar rates were found for 2011.  

In summary, the use of a different set of denominators to estimate the rates of drug-related health 
outcomes constitutes the most important point in the reanalysis performed by DEA.   DEPI/OSE 
analyses showed abuse rates for combination hydrocodone-containing analgesics using measures 
of mortality and morbidity in the numerator and Total Number of Extended Units Dispensed in 
the denominator are lower than those for combination oxycodone-containing analgesics. When 
using survey data as the numerator, the abuse rates between combination hydrocodone-
containing products and oxycodone-containing products are similar. In addition, DEPI/OSE did 
not find data to support DEA’s assertion that the addition of acetaminophen to hydrocodone 
tablets does not deter abuse. Since hydrocodone is not available as a single-ingredient product, 
direct evidence could not be obtained. However, other analgesics are used both in combination 
and as single-ingredient products (oxycodone and tramadol). Available evidence suggests that 
abuse rates are lower for the combination products when using DAWN data  (numerator) and 
Total Number of Extended Units Dispensed  (denominator). For combination oxycodone-

8 An initiator is a respondent reporting the non-medical use of the drug in question for the first time within the past 

year.

9 NSDUH allows for differentiation between OxyContin specifically and other oxycodone-containing products. 
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containing products vs. single-ingredient oxycodone products, there were 24 ED visits per 
million extended units dispensed vs. 59 ED visits per million extended units dispensed in 2009, 
respectively. For combination tramadol-containing products vs. single-ingredient tramadol 
products, there were 2.8 ED visits per million extended units dispensed vs. 4.5 ED visits per 
million extended units dispensed in 2004, respectively.  DEPI/OSE’s view is that the situation 
would likely be similar for hydrocodone products, if a single-ingredient product were 
commercially available. 

I should point out that there are limitations inherent to DEPI/OSE’s analyses that should be 
considered when interpreting the results.  Given that the numerators and denominators are 
derived from different sources, and are put together to calculate “ratios”, it is not possible to 
calculate confidence intervals nor to conduct statistical testing to determine significant 
differences. As mentioned previously, none of the denominators available is ideal; DEPI/OSE 
chose Total Extended Units Dispensed, which did not account for drug diverted from the supply 
chain prior to dispensing, which is a limitation.  The analyses completed in DEPI/OSE’s review 
exclusively focused on combination hydrocodone-containing analgesic products and excluded 
combination hydrocodone-containing antitussive products. However, DEPI/OSE conducted a 
separate review on combination hydrocodone-containing antitussive products and found little 
evidence of abuse in 2009 (based on data through 2007); an update to include data from 2008 
and 2009 found too few abuse cases in DAWN to report (See Attachments).  Therefore, the 
exclusion of antitussive products does not appear to impact the estimates of abuse relating to 
combination hydrocodone-containing products, as the majority of abuse appears to relate to 
analgesics. 

Therefore, I concur with DEPI/OSE’s conclusion that there is insufficient evidence to support 
DEA’s finding that combination hydrocodone-containing products have a similar potential for 
abuse to oxycodone products. It is clear, however, from DEPI/OSE analyses that combination 
hydrocodone-containing analgesics are widely abused, but no objective threshold exists to 
correlate levels of abuse with the level of scheduling.  From a public health viewpoint, abuse of 
combination hydrocodone-containing analgesics poses a significant risk to the community; 
however this risk might be commensurable with the Schedule III status of these products. 

4. Potential Impact of Re-scheduling Hydrocodone Containing Products to Schedule II 
of the CSA. 

The rescheduling of hydrocodone combination products (both analgesic and antitussives or 
cough suppressant products) would lead to additional regulatory requirements at the level of 
manufacturers, distributors, dispensers such as pharmacies and physicians, and importers and 
exporters, which may also impact patient access to these products.  

The purpose of scheduling substances under the CSA is to minimize abuse and diversion while 
affording appropriate therapeutic access.  Each schedule under the CSA includes a set of 
regulations that are most restrictive for the Schedule I and II substances and are relatively less 
restrictive for the Schedule III to V drugs, respectively.  Drugs in Schedule I have no accepted 
medical use in treatment in the United States.  Depending on the Schedule (II-V), controls may 
include manufacturing quotas, varying degrees of manufacturing and distribution site security 
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requirements, dispensing and prescribing limitations, a range of record-keeping and reporting 
requirements, and import/export regulations.  Prescribers, dispensers, drug manufacturers, and 
distributors are required to register with the DEA.   

Since hydrocodone substance is already in Schedule II, manufacturing quotas for this substance 
are established annually by the DEA. As expanded in the following subsections, the 
rescheduling of hydrocodone combination products would impose additional regulatory 
requirements on manufacturers, distributors, dispensers such as pharmacies and physicians, 
importers and exporters.   

4.1. Manufacturers 

Schedule II controls require that substances be transferred between registrants via a triplicate, 
sequentially-numbered DEA form (DEA Form 222 Official Order Form) or its electronic 
equivalent, while invoices, packing slips or other records are sufficient to transfer Schedule III-V 
drugs among registrants.  

Manufacturers and distributors must secure Schedule II substances in a safe, steel cabinet or 
vault while Schedule III-V substances may be stored in a less secure controlled substance cage or 
other enclosure. 

4.2. Prescribers and Dispensers 

Depending on the State, mid-level practitioners such as physician assistants, nurse practitioners 
and optometrists are not authorized to prescribe Schedule II substances.  Therefore, these 
practitioners may no longer be able to treat pain with hydrocodone combination products if these 
products were re-scheduled to Schedule II. 

With limited exceptions for emergency oral prescriptions, prescriptions for schedule II 
substances must be handwritten, and pharmacies must have the original prescriptions in-hand 
before dispensing.  Prescriptions for Schedule III-V may be in a written, electronic, oral (so long 
as it is promptly reduced to writing), or faxed format.  Schedule II prescriptions cannot be 
refilled; however, a practitioner may issue multiple prescriptions authorizing the patient to 
receive up to a 90 day supply of a schedule II controlled substance provided that certain 
requirements are met.  Schedule III-V prescriptions can be refilled up to five times within a six 
month period. 

4.3. Patients 

The largest concern with up-scheduling of the hydrocodone combination products is the potential 
impact on patient access to adequate pain management.  Schedule II products require twice as 
many visits to the healthcare provider as Schedule III products.  Schedule II products may only 
be prescribed for one month at a time, although prescribers may give patients three months worth 
of prescriptions, and cannot be phoned into the pharmacy (except for emergency situations), 
while prescriptions for Schedule III products can be written with up to five refills for a total of 
six months and can be phoned into the pharmacy if promptly reduced to writing.  For patients in 
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pain, particularly those at a distance from their healthcare provider, this represents a physical and 
financial burden. 

Physicians may opt for other analgesic options over hydrocodone combination products if these 
products were up-scheduled.  Schedule III options include codeine in combination with 
acetaminophen or aspirin, however, it is not as frequently prescribed as hydrocodone 
combinations likely due to less efficacy and more adverse events such as nausea and 
constipation.  Congress placed drugs containing not more than 50 mg of morphine per 100 
milliliters or per 100 grams with one or more active non-narcotic ingredients in Schedule III of 
the CSA, but there are no such products currently approved in the U.S.  Analgesics under 
Schedule IV such as butorphanol and pentazocine, and currently unscheduled products are 
generally recognized to be less effective for moderate to severe pain than hydrocodone 
combination products and the Schedule II opioids.  Dextropropoxyphene products were removed 
from the market in 2010 and are no longer approved for marketing in the U.S.   

There may also be an increase in use of the NSAIDs, although they are generally not adequate 
for treatment of severe acute postoperative pain and patients with chronic pain are usually treated 
with opioid analgesics only after non-opioid options are exhausted.  While NSAIDs lack the 
unwanted central nervous system adverse effects of opiates such as respiratory depression, 
euphoria and physical dependence, they are associated with many potentially serious adverse 
events involving the gastrointestinal, cardiovascular, renal and hepatic systems.  Other adverse 
effects of NSAIDS include anemia, serious skin rashes, fluid retention, congestive heart failure, 
and edema.  NSAIDs are also inappropriate for use during the third-trimester of pregnancy due to 
the risk for premature closure of the ductus arteriosis. 

Alternatively, prescribers may prescribe single-entity Schedule II opioids more frequently once 
hydrocodone/acetaminophen combination analgesics no longer represent a lower burden.  As 
described above, the single-entity Schedule II opioid analgesics such as oxycodone, tend to have 
a higher frequency of emergency department mentions through DAWN.   

Hydrocodone combination products approved for cough suppression such as Hycodan, a tablet 
formulation of hydrocodone 5 mg with a low dose of homatropine (1.5 mg), would also be re-
scheduled to Schedule II, leaving codeine containing products as the sole option of Schedule III 
cough suppressants. 

The unintended consequences of changes affecting prescribing requirements were observed at 
the State level, when in 1989, the State of New York imposed a triplicate program for the widely 
used benzodiazepine agents. Ross-Degnan et al. (2004)10 and Simoni-Wastila et al. (2004)11 

10 Ross-Degnan, D., Simoni-Wastilla, L, Brown, J. S., Gao, X., Mah, C., Cosler, L. E., Fanning, T., Gallagher, P., 
Saltzman, C., Shader, R. I., Inui, T. S., Soumerai, S. B., 2004. A controlled study of the effects of state surveillance 
on indocators of problematic and non-problematic benzodiazepine in a Medicaid population.  Int. J. Psychiatry Med. 
34, 103-123. 

11 Simoni-Wastila, S., Ross-Degnan, Mah, C., Gao, X., Brown, J., Cosler, L.E., Fanning, T., Gallagher, P., Salzman, 
C., Soumerai, S.B., 2004. A retrospective data analysis of the impact of the New York triplicate prescription 
program on benzodiazepine use in Medicaid patients with chronic psychiatric and neurologic disorders.  Clin. Ther. 
26, 322-336. 
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showed that the New York program reduced use of benzodiazepines among chronically ill 
patients for whom these agents represented effective treatments. These investigators also 
concluded that the largest reduction in benzodiazepine use was seen among patients with seizure 
disorders. Furthermore, the authors concluded that this program did not reduce the problematic 
use of these drugs. 

III. Conclusions 

Taking under consideration all data provided by CSS, DAAAP, DEPI/OSE, I conclude that 
abuse potential is a complex determination with many dimensions and no single measure of 
abuse potential is ideal. Substances are scheduled under the CSA based on their abuse potential, 
and as such Congress placed hydrocodone combination products in Schedule III of the CSA. 
However, there is no single test or assessment procedure that, by itself, provides a full and 
complete characterization or allows for quantification of the abuse potential of a substance, or 
like in this case, of combination products.  Overall a scientific and comprehensive evaluation of 
the relative abuse potential of hydrocodone combination product needs to be weighed in the final 
recommendation of whether to up-schedule or not these products.  This evaluation has to take 
under consideration the pharmacology and reinforcing effects of hydrocodone, the medical use 
and availability, epidemiological findings used as surrogates of the levels and scope of abuse, as 
well as measures of the consequences of abuse of the hydrocodone combination products. 

The question that still remains is how to reduce the levels of abuse of hydrocodone combination 
products. Alternatives to up-scheduling may also decrease the levels of abuse and misuse of 
these products and may prove beneficial and effective in addressing abuse and misuse of 
hydrocodone combination products.  Educational efforts as well as the use of Prescription Drug 
Monitoring Programs (PDMPs) may have an effect in curtailing the abuse of hydrocodone 
combination products in the context of prescription drug abuse in general. 
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EXECUTIVE SUMMARY 

The Controlled Substances Staff (CSS) is evaluating the abuse of respiratory (cough and 
cold) hydrocodone products that, to date, have been marketed without approval.  In 
support of that evaluation, the Office of Surveillance and Epidemiology (OSE), Division 
of Epidemiology (DEPI) has been requested to evaluate data from the Drug Abuse 
Warning Network (DAWN) as well as prescription utilization data for all hydrocodone 
containing products. 

This analysis uses dispensed prescriptions for hydrocodone containing products using 
IMS Health, Vector One®: National (VONA) and DAWN, a public health surveillance 
system that examines drug related emergency room visits to conduct its analysis. 

National estimates were provided for emergency department (ED) visits associated with 
hydrocodone containing products stratified into: analgesic products, and respiratory 
products.  Two types of ED visits associated with hydrocodone containing products were 
provided: adverse reaction, and all misuse/abuse (AllMA) were examined. An adverse 
reaction ratio and an “abuse ratio” were calculated by dividing the number of ED visits 
for each event by 10,000 prescriptions.  Lastly, the number of non-medical use ED visits 
per adverse reaction ED visits (i.e. therapeutic use) was calculated to examine reasons 
why patients arrive in the ED, i.e. is it for non-medical or for therapeutic reasons. 

The number of AllMA ED visits (n=245,297) as well adverse reaction ED visits 
(n=182,182) associated with analgesic hydrocodone products is large when compared to 
the total number of ED visits associated with respiratory hydrocodone products, 
(n=10,374).  After adjusting for drug utilization however, these differences attenuate 
somewhat for adverse reaction ED visits (4.1/10,000 prescriptions for analgesic products 
vs. (1.9/10,000 prescriptions for respiratory products) and remain large for AllMA visits 
(5.5/10,000 prescriptions for analgesic products vs. 0.5/10,000 prescriptions for 
respiratory products.) 

Using the limited evidence found in DAWN, the abuse of respiratory hydrocodone 
products appears to be lower than for analgesic hydrocodone products.  Given 
significantly lower rates of drug utilization and evidence that some albeit much lower, 
abuse ratios were found with these products, OSE/DEPI makes the following 
recommendations for additional studies: 

1)	 Abuse liability studies should be required of the sponsors submitting NDA’s 

2)	 Conducting these studies post-approval is appropriate 

3)	 Without more information on the different molecular entities, the studies should 
be conducted on all respiratory hydrocodone containing products 

1 BACKGROUND 

1.1 INTRODUCTION 

The Controlled Substances Staff (CSS) is evaluating the abuse of respiratory 
hydrocodone products that, to date, have been marketed without approval.  In support of 
that evaluation, the Office of Surveillance and Epidemiology (OSE), Division of 
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Epidemiology (DEPI) has been requested to provide data from the Drug Abuse Warning 
Network (DAWN) as well as prescription utilization data for all hydrocodone containing 
products grouped as respiratory (cough/cold) and analgesic products for years 2004 
through 2007. 

The rationale for this request was in response to the Regulatory Briefing: Abuse Liability 
Testing for Hydrocodone Combination Products held on June 12, 2009.  CSS was 
consulted on NDAs for hydrocodone cough cold combination products currently under 
review in the Division of Pulmonary and Allergy Products (DPAP). CSS believes that 
abuse potential studies should be performed on the hydrocodone products to support 
labeling and appropriate scheduling. 

This recommendation, however, raised questions regarding whether to require abuse 
potential studies on hydrocodone combination products, and the regulatory briefing was 
conducted to answer the following questions: 

1) Should abuse potential assessment be required for hydrocodone containing 
combination products for cough/cold/allergy indications? 

2) If so, should the abuse potential assessment be required for approval or performed 
post-approval? 

3) Should abuse potential assessment be required for all hydrocodone containing 
combination products for cough/cold/allergy indication or on a case by case basis? 

At the regulatory briefing, it was determined that the sponsors of these products should 
be required to conduct abuse liability studies.  These studies could be conducted post-
approval and that the requirement for abuse potential assessment would be required on a 
case by case basis. 

This analysis focuses on current epidemiological data of non-medical use of hydrocodone 
containing products using data obtained from the Drug Abuse Warning Network 
(DAWN) and drug utilization data obtained from IMS, Vector One®. 

2 METHODS AND MATERIALS 

2.1 DATA AND INFORMATION SOURCES 

2.1.1 IMS Health, Vector One®: National (VONA) 

Proprietary drug use databases licensed by the Agency were used to conduct this analysis. 

We examined total dispensed prescriptions for hydrocodone containing products using 
IMS Health, Vector One®: National (VONA) (see Appendix 1 for full description) for 
calendar years 2004 through 2007. 

2.2 DRUG ABUSE WARNING NETWORK (DAWN) 

DAWN, administered by the Substance Abuse and Mental Health Services 
Administration (SAMHSA), is an active public health surveillance system that examines 
drug related emergency room visits.  DAWN monitors drug-related visits to hospital 
emergency departments (ED) and provides data on patients treated in hospital emergency 
departments.  Drug-related ED visits are found by retrospective review of medical 
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records in a national sample of hospitals.  Hospitals eligible for DAWN include non-
Federal, short-term, general hospitals that operate 24-hour EDs. 

2.3 CRITERIA USED 

2.3.1 Outpatient Dispensed Prescriptions -- VONA 

Table A.1 in the Appendix shows the total number of prescriptions dispensed in the 
outpatient retail setting (mail order excluded) for hydrocodone containing products.  
During year 2007, approximately 133 million prescriptions were dispensed for products 
containing hydrocodone of which approximately 123 million (92%) were dispensed for 
hydrocodone analgesic combinations and 10 million (7.7%) for hydrocodone cough and 
cold products.  For both hydrocodone analgesic and hydrocodone cough and cold 
products, the number of prescriptions dispensed has increased by 23% and 9%, 
respectively, from year 2004 to 2007. 

2.3.2 Drug Abuse Warning Network (DAWN) 

CSS requested and obtained national estimates of drug related ED visits for hydrocodone 
containing for the years 2004 – 2007.  Estimates were provided for ED visits associated 
with hydrocodone containing products broken out into three different categories: 
analgesic, respiratory products as well as estimates for both analgesic and respiratory 
(cough and cold) products combined.  The drug combinations that were included in each 
of these categories can be found in Table A.3 of the Appendix. 

One of the data elements recorded in DAWN includes “type of case”. Specific types for 
DAWN ED visits include suicide attempts, overmedication, adverse reactions, accidental 
ingestions, malicious poisoning, and patients seeking detoxification or drug abuse 
treatment and drug abuse and misuse, entered as “other”.  

Three types of ED visits associated with hydrocodone containing products were 
provided: adverse reaction, all misuse/abuse (AllMA) and nonmedical use of 
pharmaceuticals (NMUP).  AllMA and NMUP are constructs that combine various types 
of cases recorded in DAWN.  NMUP: includes: ED visits where the patient exceeded 
prescribed or recommended dose i.e. overmedication, used drugs prescribed for another 
person, malicious poisoning (always very low numbers) or substance abuse which is 
categorized by “other”. AllMA is a more comprehensive category than NMUP; it 
includes all NMUP visits plus any visits where hydrocodone was present with an illicit 
drug or with alcohol. 

Adverse reaction visits are drug-related ED visits that are the consequences of using a 
prescription or over-the-counter drug for therapeutic purposes.  It includes ED visits 
related to adverse drug reactions, side effects, drug-drug interactions, and drug-alcohol 
interactions. Adverse reactions that involve a pharmaceutical with an illicit drug are 
exceptions and are excluded from this category. 
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It is important to note that, in DAWN, national estimates are not provided for all the data 
requested. If the relative standard error (RSE)1 is greater than 50, national estimates 
cannot be provided because the confidence intervals are too large and there is too much 
imprecision in the estimate.  Estimates were requested by ten-year age bands and for case 
disposition, in many cases, these data were suppressed due to RSE’s greater than 50.  As 
a result, ages of patients as well as case disposition were not analyzed because there were 
too many suppressed estimates.  Likewise, there were numerous missing values for visits 
considered to be NMUP visits so AllMA visits (as well as adverse reaction) were used for 
this analysis. 

2.4 ANALYSIS TECHNIQUES/STEPS 

This analysis utilizes data obtained from the DAWN as well as data on drug utilization 
obtained from IMS Health, Vector One® National. 

Two types of ED visits were examined in this analysis to determine reasons why patients 
who use hydrocodone-containing products go to the ED: therapeutic- (adverse reaction) 
or non-medical- (misuse/abuse) related visits or both.  Since the number of emergency 
room visits may be the result of greater drug utilization, i.e. greater drug exposure, drug 
utilization data were incorporated into this analysis.  An “abuse ratio” was calculated by 
dividing the number of ED visits by 10,000 prescriptions.  A similar ratio was computed 
for adverse reactions by dividing the number adverse reaction ED visits by 10,000 
prescriptions.  

Lastly, the number of non-medical use ED visits per adverse reaction ED visits (i.e. 
therapeutic use) was calculated to examine the reason why patients arrive in the ED 
primarily i.e. is it non-medical use or is for therapeutic reasons.  There were large 
differences in the number of adverse reactions reported in 2004 compared to other years; 
these differences are likely the result of more training for the medical extractors 
collecting these data after the first year (2004) on the major changes implemented to the 
DAWN database. 

3 RESULTS 

Table 3.1 shows the national estimates of “AllMA” (i.e. all misuse/abuse) ED visits 
associated with analgesic and respiratory hydrocodone containing products as well as 
“abuse ratios’ for each category. There were 46,924 ED visits  in 2004.  The number 
increased (65%) to 77,560 visits in 2007 for analgesic hydrocodone products.  The 
number of AllMA ED visits associated with respiratory hydrocodone products ranged 
from 389 ED visits in 2004 to 616 ED visits in 2007.  It is important to note, that the RSE 
for the estimates for respiratory combination products in 2004 – 2006 were too large to 
produce confidence intervals and the estimates themselves cannot be regarded as precise 
ones.   

1 Relative standard error is calculated by dividing the standard error of the estimate by the estimate itself, 
then multiplying that result by 100. Relative standard error is expressed as a percent of the estimate. 
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The numbers of prescriptions dispensed for analgesic hydrocodone products increased 
from over 100 million prescriptions in 2004 to more than 133 million prescriptions in 
2007 (21%).  The number of prescriptions for respiratory hydrocodone products were 
considerably lower, approximately nine million prescriptions in 2004 to over 10 million 
in 2007.    

The “abuse” ratios, for analgesic hydrocodone products increased from 4.3 ED visits per 
10,000 prescriptions in 2004 to 5.8 ED visits per 10,000 prescriptions in 2007 (35%).  
For respiratory hydrocodone products, the ratios were somewhat variable and 
considerably lower, it ranged from a low of 0.3 ED visits per 10,000 prescriptions in 
2005 to the highest ratio being 0.9 ED visits per 10,000 prescriptions in 2006.  The 
results show an increasing trend for AllMA ED visits over time despite adjusting for use 
with respiratory products containing hydrocodone, 

Table 3.1: National Estimates of all abuse/misuse (AllMA) ED Visits Reported in 
DAWN and Number of ED Visits per 10,000 Prescriptions for Analgesic and 
Respiratory Hydrocodone Containing Products -- 2004 -2007 

AllMA ED Visits 2004 2005 2006 2007 
Analgesic and Respiratory 

Products 
46,924 56,037 67,043 77,560 

95% CI (35,536, 58,312) (40,319, 71,756) (52,019, 82067) (59,306, 95,814) 
Analgesic combinations 46,535 55,704 66,114 76,945 

95% CI (35,191, 57,878) (39,939, 71,467) (51,212, 81,015) (58,712, 95,178) 
Respiratory combinations 389 333 929 616 

95% CI ... ... ... (116, 1,115) 
Hydrocodone Prescriptions 

Analgesic and Respiratory 
Products t 

109,738,552 120,091,780 126,492,450 133,228,908 

Analgesic Products 100,322,326 108,207,757 115,680,718 122,929,534 
Respiratory Products 9,416,226 11,884,023 10,811,732 10,299,374 

Abuse Ratios* 
Analgesic and Respiratory 

Products 4.3 4.7 5.3 5.8 

Analgesic Products 4.6 5.1 5.7 6.3 
Respiratory Products 0.4 0.3 0.9 0.6 

*abuse ratio = number of ED visits/10,000 prescriptions 
… confidence intervals are not provided, if RSE is greater than 50 
** confidence intervals could not be obtained, estimates are considered to be imprecise 
Source: IMS Health: Vector One ® National, Extracted 7/09 and Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 

Table 3.2 shows the national estimates of Adverse Reaction ED visits associated with 
analgesic and respiratory hydrocodone containing products as well as “abuse ratios’ for 
each category.  There were 26,756 ED visits in 2004.  The number increased to 64,779 
visits (142%) in 2007 for analgesic hydrocodone products.  The number of Adverse 
Reaction ED visits associated with respiratory hydrocodone products ranged from 2,086 
ED visits in 2004 and1,831 ED visits in 2007 and varied inconsistently by year.  It is 
important to note, that the RSE for the estimates in 2004 – 2006 for the hydrocodone 

35



  
   

 

 
  

 

 
 

 
  

 
  

    

 
 

    

      
     

     
     

     
     

 
 

    

     
     

     

 
    

     
     

    
     

 
   

     

 
 
 

  

 
  

 

respiratory products were too large to produce confidence intervals and the estimates 
themselves cannot be regarded as precise ones. 

The adverse reaction ratios, for analgesic hydrocodone products were 2.4 ED visits per 
10,000 prescriptions in 2004 and increased to 4.9 ED visits per 10,000 prescriptions in 
2007 (104%).  For respiratory hydrocodone products, the ratios ranged irregularly over 
the four years from a low of 1.7 in 2005 to a high of 2.2 in 2004 visits per 10,000 
prescriptions. 

Table 3.2: National Estimates of Adverse Reaction ED Visits Reported in DAWN 
and Number of Adverse Reaction ED Visits per 10,000 Prescriptions for Analgesic 
and Respiratory Hydrocodone Containing Products -- 2004 - 2007 

Total Adverse Reaction ED 2004+ 2005 2006 2007 
Visits 

Analgesic and Respiratory 26,756 44,221 54,533 64,779 
Products 

Confidence Intervals (17,141, 36,370 ) (32,363, 56079 ) (41,806, 67,260) (47,688, 81,869) 
Analgesic combinations 24,670 42,258 52,307 62,948 

Confidence Intervals (16,387, 32,952) (31,040, 53,475) (40,457, 64,156) (46,527, 79,368) 
Respiratory combination** 2,086 1,963 2,226 1,831 

Confidence Intervals ... ... ... ... 
Hydrocodone Prescriptions 

TOTAL Hydrocodone 109,738,552 120,091,780 126,492,450 133,228,908 
Market 

Analgesic Products 100,322,326 108,207,757 115,680,718 122,929,534 
Respiratory Products 9,416,226 11,884,023 10,811,732 10,299,374 

Adverse Reaction Ratios* 
Both Analgesic and 2.4 3.7 4.3 4.9 

Respiratory Products 
Analgesic Products 2.5 3.9 4.5 5.1 

Respiratory Products 2.2 1.7 2.1 1.8 

*adverse reaction ratio = number of ED visits/10,000 prescriptions 
… confidence intervals are not provided, if RSE is greater than 50 
** confidence intervals could not be obtained, estimates are considered to be imprecise 
+ difference in the number of adverse reactions reported from 2004 to other years are the result of training of medical extractors 
Source: IMS Health: Vector One ® National, Extracted 7/09 and Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 

Table 3.3 is a summary the number of non-medical AllMA ED visits per Adverse 
Reaction ED visits for analgesic and respiratory hydrocodone containing products for the 
years 2004 -2007.  Except for 2004, the ratio of AllMA (abuse/misuse) visits per Adverse 
Reaction visits remained relatively constant over time. 

Finally, there were approximately 1.3 NMUP visits per adverse reaction case for 
analgesic hydrocodone products and 0.3 NMUP visits per adverse reaction case for 
respiratory hydrocodone products. 
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Table 3.3: National Estimates of All Medical Abuse (AllMA) and Adverse Reaction 
ED Visits Reported in DAWN and All Non-Medical Use ED Visits per Adverse 
Reaction ED Visits for Analgesic and Respiratory Hydrocodone Containing 
Products -- 2004 -2007 

AllMA ED Visits 2004 2005 2006 2007 
Analgesic and Respiratory Products 46,924 56,037 67,043 77,560 

Analgesic Hydrocodone/combinations 46,535 55,704 66,114 76,945 
ED visits -- Respiratory Hydrocodone /combinations 389 333 929 616 

Adverse Reactions ED Visits+ 

Analgesic and Respiratory Products 26,756 44,221 54,533 64,779 
Analgesic Hydrocodone/combinations 24,670 42,258 52,307 62,948 

ED visits -- Respiratory Hydrocodone /combination** 2,086 1,963 2,226 1,831 
AllMA ED Visits per Adverse Reaction ED Visits 

Analgesic and Respiratory Products 1.8 1.3 1.2 1.2 
Analgesic Hydrocodone/combinations 1.9 1.3 1.3 1.2 

ED visits -- Respiratory Hydrocodone /combination** 0.2 0.2 0.4 0.3 

*adverse reaction ratio = number of ED visits/10,000 prescriptions 
+ difference in the number of adverse reactions reported from 2004 to other years are the result of training of ED reporters 
Source: IMS Health: Vector One ® National, Extracted 7/09 and Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 

4 DISCUSSION 

As can be seen in Table 1, the number of AllMA ED visits and adverse reaction ED visits 
associated with analgesic hydrocodone products is large compared to the number of ED 
visits associated with respiratory hydrocodone products and increases over time.  
However, after adjusting for drug utilization these differences attenuate for adverse 
reaction ED visits and, although lower, the increase over time remains for AllMA visits. 

It is important to note the following limitations of this analysis. The estimates provided 
are not true ratios or rates. Each dataset (DAWN and IMS VONA) has different sampling 
methodologies, different populations and different methods for calculating point 
estimates and respective confidence intervals. Furthermore, these data are not linked, that 
for each dataset, data is collected independently.  The individuals who went to the 
emergency room may not have had a prescriptions for the drugs associated with the ED 
visit.  Therefore, the observations are ecological associations only. 

Another important limitation is that DAWN data represent patients that were able to 
make it to the emergency room. Any differential in the risk of death that occurs prior to 
the ED visits will not be captured using DAWN ED data.  Conversely, it is also possible 
that abuse of these cough and cold products does not result in an ED visit.  Lastly, this 
analysis provides one estimate that includes a variety of respiratory hydrocodone 
combinations and as a result, inferences between these products cannot be made.  

5 CONCLUSIONS 

There is limited evidence of drug abuse for respiratory hydrocodone products.  The use of 
these products, however, is somewhat low and some misuse/abuse is still found in 
DAWN.  Therefore, OSE/DEPI recommends to examine this issue further.  
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6 RECOMMENDATIONS 

Based on the limited evidence found in DAWN, the abuse of respiratory hydrocodone 
products appears to be lower than for analgesic hydrocodone products.  Given 
significantly lower rates of drug utilization and evidence that some albeit much lower, 
abuse ratios were found with these products, OSE/DEPI makes the following 
recommendations for additional studies: 

1)	 Abuse liability studies should be required of the sponsors submitting NDA’s 

2)	 Conducting these studies post-approval is appropriate 

3)	 Without more information on the different molecular entities, the studies should 
be conducted on all respiratory hydrocodone containing products 
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APPENDIX 

IMS Vector One®: National (VONA) 
The IMS, Vector One®:  National (VONA) database measures retail dispensing of prescriptions 
or the frequency with which drugs move out of retail pharmacies into the hands of consumers via 
formal prescriptions. Information on the physician specialty, the patient’s age and gender, and 
estimates for the numbers of patients that are continuing or new to therapy are available. 

The Vector One® database integrates prescription activity from a sample received from payers, 
switches, and other software systems that may arbitrage prescriptions at various points in the 
sales cycle. Vector One® receives over 1.9 billion prescription claims per year, representing over 
158 million unique patients.  Since 2002 Vector One® has captured information on over 15 
billion prescriptions representing over 356 million unique patients. 

Prescriptions are captured from a sample from the universe of approximately 59,000 pharmacies 
throughout the U.S.  There are over 800,000 physicians in the VECTOR One database, which 
supplies VONA, TPT, & DET. The pharmacies in the database account for most retail 
pharmacies and represent nearly half of retail prescriptions dispensed nationwide. IMS receives 
all prescriptions from approximately one-third of stores and a significant sample of prescriptions 
from many of the remaining stores. 

Table A.1: Total Dispensed Prescriptions for Hydrocodone Products 

Table 1. Total Dispensed Prescriptions for Hydrocodone Products through U.S. Outpatient Retail Pharmacies, 2004-2007 
2004 2005 2006 2007 

TRxs Share TRxs Share TRxs Share TRxs Share 
N % N % N % N % 

TOTAL MARKET 109,738,552 100.0% 120,091,780 100.0% 126,492,450 100.0% 133,228,908 100.0%
  Hydrocodone Analgesic Products 100,322,326 91.4% 108,207,757 90.1% 115,680,718 91.5% 122,929,534 92.3%
  Hydrocodone Cough and Cold Products 9,416,226 8.6% 11,884,023 9.9% 10,811,732 8.5% 10,299,374 7.7% 

Source: MS Vector One®: National. Data Extracted 7-6-09. File: VONA 2009-1034 TRx 7-6-09.xls 
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Table A.2: List of Analgesic and Respiratory Hydrocodone Products 

Drug ID 
d03075 
d03428 
d03429 
d04225 
d03352 
d03353 
d03366 
d03375 
d03915 
d04152 
d04350 
d06669 
d05426 
d04880 
d07067 
d03361 
d03416 
d03356 
d06058 
d05365 
d04925 
d03420 
d03414 
d03403 
d03404 
d03396 

Drugs of interest Category 
hydrocodone CNS 
acetaminophen-hydrocodone CNS 
aspirin-hydrocodone CNS 
hydrocodone-ibuprofen CNS 
hydrocodone-pseudoephedrine Respiratory 
hydrocodone-phenylpropanolamine Respiratory 
hydrocodone/phenylephrine/pyrilamine Respiratory 
hydrocodone/pheniramine/PE/PPA/pyrilamine Respiratory 
hydrocodone-potassium guaiacolsulfonate Respiratory 
hydrocodone-phenylephrine Respiratory 
hydrocodone/potassium guaiacolsulfonate/PSE Respiratory 
hydrocodone/pseudoephedrine/triprolidine Respiratory 
brompheniramine/hydrocodone/phenylephrine Respiratory 
brompheniramine/hydrocodone/pseudoephedrine Respiratory 
chlorpheniramine/guaifenesin/hydrocodone/PSE Respiratory 
chlorpheniramine/hydrocodone/phenylephrine Respiratory 
chlorpheniramine/hydrocodone/PSE Respiratory 
chlorpheniramine-hydrocodone Respiratory 
dexbrompheniramine/hydrocodone/phenylephrine Respiratory 
dexchlorpheniramine/hydrocodone/phenylephrine Respiratory 
diphenhydramine/hydrocodone/phenylephrine Respiratory 
guaifenesin/hydrocodon/pheniram/PPA/pyrilamin Respiratory 
guaifenesin/hydrocodone/pheniramine/PE/PPA Respiratory 
guaifenesin/hydrocodone/phenylephrine Respiratory 
guaifenesin/hydrocodone/pseudoephedrine Respiratory 
guaifenesin-hydrocodone Respiratory 

Source: Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 
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EXECUTIVE SUMMARY 

The Controlled Substance Staff (CSS) requested the Office of Surveillance and Epidemiology 
(OSE), Division of Epidemiology (DEPI), to review the reconsideration of a petition entitled 
“Hydrocodone combination products: an eight-factor analysis” submitted by the Drug Enforcement 
Agency (DEA) requesting to reschedule hydrocodone combination products from Schedule III to 
Schedule II. DEA considers that Schedule III controls for hydrocodone combination products are 
not adequate to protect public health because of the magnitude of abuse and diversion.  The DEA’s 
first request for rescheduling hydrocodone combination products (July 28, 2004), was not supported 
by the Department of Health and Human Services (DHHS).  Analyses provided by epidemiologists 
in the Division of Drug Risk Evaluation (DDRE, DEPI’s predecessor) were a part of the DHHS 
response to DEA. The petition for reconsideration document contained multiple data analyses with 
various data sources and provided national and regional estimates of the drug abuse-related health 
outcomes of hydrocodone combination products.  The purpose of this review is to evaluate DEA’s 
epidemiological methods and analyses included in the petition reconsideration document. 

Summary of Findings 
The validity of the inferences made by comparing drug abuse-related health outcome rates between 
two products relies on the adequacy of the comparator drug and the selection of a suitable 
denominator.  

Selected Comparators 

The DEA chose oxycodone products (Schedule II) as a comparator to hydrocodone combination 
products to evaluate the magnitude of abuse and diversion of hydrocodone combination products in 
the U.S. 

The criteria for the selection of oxycodone as the comparator drug, oxycodone, is appropriate 
include the following: 

1.	 Scheduling level: The comparator drug included is a level C-II . 
2.	 Indication: The comparator drug is an oral opioid analgesics used for similar indications, 

namely moderate to severe pain relief. 
3.	 Chemical Entity: The comparator drug is an opiate. 
4.	 Approval date: Hydrocodone is a DESI drug that was subject to the pre-1962 (safety only) 

NDA process, therefore oxycodone with similar approval dates close to hydrocodone is 
appropriate. 

5.	 High sales volume: Given the high sales volume of hydrocodone combination products, 
oxycodone has the next highest volume opioid analgesic.. 

DEPI agrees that the selection of oxycodone products as a comparator was a reasonable one. 

Selected Denominators 

Drug abuse-related health outcome rate estimates in the DHHS scheduling document employed 
Total Number of Prescriptions as the denominator.  The use of a different set of denominators to 
estimate the rates of drug abuse-related health outcomes is at the crux of DEA’s analyses of the data 
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included in their petition for reconsideration.  The DEA stated that the validity of using the Total 
Number of Prescriptions to compare the availability of two or more drugs depends on how similar 
these products are in relation to: (1) average days of therapy per prescription, (2) composition type 
(single-entity vs. combination product), (3) total dosage unit per prescription, (4) potency-adjusted 
drug amounts per each dose unit, and (5) clinical indications.  DEA concluded that due to significant 
differences between hydrocodone combination products and oxycodone products in these five 
elements, a comparison using Total Number of Prescriptions was not valid. Instead of using Total 
Number of Prescriptions as a denominator, DEA’s analyses employed Total Patient-days of 
Therapy, and Total Amount of Substance Distributed (sales, in Kg) as denominators.  DEPI agrees it 
is important to take the above 5 elements into consideration when comparing the risk profiles of two 
or more products, but does not support DEA’s interpretation of some of their results. 

DEPI reassessed the epidemiological methods employed by DDRE in their original response (review 
dated 1/7/2007) and considered DEA’s new analytical methods as well as other approaches.   

Based on this evaluation, DEPI determined that the assessment of the abuse and misuse of a drug 
product must include analyses of patient exposure-based risk profile and population exposure-
based risk profile. DEA did not consider these concepts and the differences between these analyses.   

In a 2007 publication, Smith et al1 concluded that, “Population- and patient based rates are 
complementary tools that address different public health questions. Population-based rates describe 
the health-related burden of nonmedical opioid analgesic use on the community as a whole, while 
patient-based rates show this burden (“risk”) in relation to the level of corresponding medicinal use 
(“benefit”) within a given area”. 

These different types of rates provide important metrics to consider in the evaluation of the public 
health impact of hydrocodone combination products.  In addition, characterization of a product’s 
risk profile is required to inform the drug scheduling process.  Patient exposure-based denominators 
considered by DEPI in this review included Total Number of Prescriptions, Total Patient-days of 
Therapy, Total Number of Extended Units, and Total Number of Patients. Population exposure-
based denominators included the General Population (census data) and/or Total Amount of 
Substance Distributed (in kilograms).  Population exposure-based rates provide a way to assess a 
product’s abuse/misuse risk profile from a community perspective while patient exposure-based 
rates provide a metric to assess the abuse/misuse risk from a patient’s perspective. 

Although each dataset evaluated had the ability to compute confidence intervals, the sources for 
numerators and denominators are derived using different sampling methodologies and populations, 
thus, confidence intervals on rates of drug abuse-related health outcomes cannot be computed.  Of 
the patient exposure-based denominators assessed in this review, drug abuse-related health outcome 
rate estimates using Extended Units dispensed as a denominator  provided the best metric of patient 
exposure-based risk (this denominator accounts for the variability in days of therapy and dosage 
units per prescription), while Total Amount of Substance Distributed likely provided the best metric 
of population exposure-based risk (however, this denominator does not account for the variability in 
all five elements listed above). 
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Drug Abuse-Related Health Outcome Rates Analyses 

The data sources used in DEA’s analyses included the National Poison Data System (NPDS, 2002
2006), Drug Abuse Warning Network (DAWN, 1994-2002, and 2004-2006), Florida Department of 
Law Enforcement (FDLE) medical examiner data (2005-2007), National Survey on Drug Use and 
Health (NSDUH, 2002-2005), and Monitoring the Future (MTF, 2002-2007).  Although it is 
appropriate to use Total Patient-days of Therapy, and Total Amount of Substance Distributed to 
estimate the rate of abuse-related health outcomes, the results of DEA’s analyses do not fully 
support their conclusion that hydrocodone combination products have a potential for abuse similar to 
oxycodone products controlled in schedule II.  DEA’s conclusions were primarily based on rates 
calculated using Total Amount of Substance Distributed as the denominator.   

DEPI analyses showed that rates of drug abuse-related health outcomes calculated using outcome 
data from NPDS, DAWN, and FDLE medical examiner and a patient exposure-based denominator 
were higher for oxycodone products. However, similarly calculated rates using NSDUH data were 
slightly lower for oxycodone products when compared to hydrocodone combination products.  
Regarding drug abuse-related health outcomes, DEPI concluded that the preponderance of the data 
suggested that hydrocodone combination products have a more favorable risk profile (i.e., less abuse 
potential) than oxycodone products. Conversely, data from NPDS, DAWN, FDLE medical 
examiner, NSDUH, and MTF demonstrated a significant burden to the community due to the 
abuse/misuse of hydrocodone combination products, likely due to the greater number of 
prescriptions for hydrocodone combination products and therefore its increased availability in the 
community. 

Analyses comparing oxycodone and tramadol single ingredient vs. combination products 
demonstrated that combination products have lower rates of Emergency Department mentions than 
single ingredient products. These findings could be attributed to the lower amount of opiate 
contained in combination products, to the addition of other products such as acetaminophen, or due 
to a combination of both factors.  DEPI concluded that the data assessed in this review do not 
support DEA’s theory that nonnarcotic active ingredients (acetaminophen, ibuprofen, aspirin, 
chlorpheniramine, or homatropine) present in hydrocodone combination products do not reduce the 
abuse potential of hydrocodone. 

A major limitation of these analyses is the inability to calculate confidence intervals around 
estimates, which limits our ability to make statistical comparisons between hydrocodone products 
and oxycodone products. Given the relatively small numerator counts and large denominators, it is 
possible that confidence intervals, if calculable, would be large and may overlap – prohibiting 
discrimination between outcome rates for these two products.  However, this cannot be known for 
certain and we are left with only the ability to informally compare rates, which we have done to the 
best of our ability in this review. 

Conclusions 
o	 The assessment of the abuse and misuse of hydrocodone combination products must include 

both analyses of the population exposure-based risk profile and the patient exposure-based risk 
profile. 

o	 The selection of oxycodone products as a comparator to hydrocodone combination products is 
reasonable. 
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o	 Population exposure-based and patient exposure-based drug abuse-related health outcome rates 
are important metrics to consider in the evaluation of the public health impact and risk profile of 
hydrocodone combination products.  

o	 Population -exposure based rates provide a way to assess a product’s abuse/misuse risk profile 
from a community perspective while patient exposure-based rates provide a metric to assess the 
abuse/misuse risk from a patient’s perspective. 

o	 Of the patient exposure-based denominators assessed in this review, drug abuse-related health 
outcomes rate estimates using Extended Units dispensed as a denominator likely provided the 
best metric of patient exposure-based risk, while Total Amount of Substance Distributed likely 
provided the best metric of population exposure-based risk.  

o	 The preponderance of the data evaluated in this review indicated that, in spite of the significantly 
larger volume of prescriptions of hydrocodone combination products, these products appear to 
have a lower risk profile than oxycodone products. However, these data also suggested that the 
abuse/misuse of hydrocodone combination products may represent a significant risk to the 
community. 

o	 DEA’s asserts a theory that the abuse potential of hydrocodone products are not reduced by the 
presence of nonnarcotic active ingredients (acetaminophen, ibuprofen, aspirin, chlorpheniramine, 
or homatropine) present in hydrocodone combination products. The data analyzed in this review 
do not support this theory. 

1 BACKGROUND/HISTORY 

A petition was submitted to the Drug Enforcement Administration (DEA) by a practicing physician 
specializing in addiction medicine requesting hydrocodone combination products be rescheduled 
from Schedule III to Schedule II based on the Controlled Substances Act (CSA) in January 1999.  
Accordingly, the DEA submitted a request to the Department of Health and Human Services 
(DHHS) for a scientific evaluation and rescheduling recommendation on hydrocodone combination 
products on July 28, 2004. On March 6, 2008, DHHS responded with a recommendation that 
hydrocodone combination products remain under Schedule III. However, the DEA considered that 
Schedule III controls for hydrocodone combination products were not adequate to protect public 
health because of the magnitude of abuse and diversion.   

The DEA collected and reanalyzed new data regarding the abuse and diversion of hydrocodone 
products since then and on Feb 13, 2009, submitted a new request to FDA for a scientific and 
medical evaluation and scheduling recommendation based on the new data.  The petition 
reconsideration document is entitled “Hydrocodone combination products: an eight-factor analysis” 
and contained multiple data analyses with various data sources and provided national and regional 
estimates of the drug abuse-related health outcomes of hydrocodone combination products.  The 
Controlled Substance Staff (CSS) requested the Office of Surveillance and Epidemiology (OSE), 
Division of Epidemiology (DEPI), to review the petition reconsideration document.  Analyses 
provided by epidemiologists in the Division of Drug Risk Evaluation (DDRE, DEPI’s predecessor) 
were a part of the DHHS original response to DEA.  The purpose of this review is to evaluate DEA’s 
epidemiological methods and analyses. 

2 REVIEW METHODS AND MATERIALS 

The DEA’s petition titled “Hydrocodone combination products: an eight-factor analysis”. The eight 
factors specified in 21 U.S.C. 811 (c) include: 1) its actual or relative potential for abuse; 2) 
scientific evidence of its pharmacological effects, if known; 3) the state of current scientific 
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knowledge regarding the drug or other substance; 4) its history and current pattern of abuse; 5) the 
scope, duration, and significance of abuse; 6) what, if any, risks are there to the public health; 7) its 
psychic or physiological dependence liability; and 8) whether the substance is an immediate 
precursor of a substance already controlled under this subchapter.  This review focused on the 
epidemiological approach used by DEA to assess abuse liability of hydrocodone products and its 
comparator drug oxycodone.  DEPI reassessed the epidemiological methods employed by DDRE in 
their original response (review dated 1/7/2007) and considered DEA’s new analytical methods as 
well as other approaches. 

3 EVALUATION OF DEA REPORT  

3.1 STUDY OBJECTIVES 

3.1.1 Study Objective 

The objective of the eight factor analysis by DEA is to provide scientific and medical evidence of 
the abuse and diversion of hydrocodone combination products to support the rescheduling 
recommendation from schedule III to schedule II.   

3.1.2 DEPI Comments on Study Objective 

DEA is considering drug abuse events in the context of drug exposure opportunities and DEPI 
agrees that this epidemiological approach is appropriate. 

3.2 STUDY COMPARATORS 

The following sections present DEA’s rationale for the selection of a comparator drug and DEPI 
reviewers’ comments.  

3.2.1 Proposed Comparators 

The objective of the eight factor analyses is to provide scientific and medical evidence of the abuse 
and diversion of hydrocodone combination products to support the rescheduling recommendation 
from Schedule III to Schedule II.  The DEA chose oxycodone products (Schedule II) as a 
comparator to hydrocodone combination products to evaluate the magnitude of diversion and abuse 
of hydrocodone combination products in the U.S. The reasons provided for DEA’s selection of 
oxycodone products as the comparator included:  

(1) both hydrocodone and oxycodone are high-efficacy μ-opioid receptor agonists 

(2) both single ingredient products are scheduled II substances under CSA 

(3) the analgesic effect of hydrocodone bitartrate is equipotent to oxycodone hydrochloride on a 
milligram basis as an oral analgesic 

(4) hydrocodone bitartrate is approximately equipotent or slightly less potent than oxycodone 
hydrochloride on a milligram basis in its abuse liability 

(5) about 90% of both hydrocodone and oxycodone combination products contain acetaminophen 
(according to prescription data from IMS Health) 

DEA agrees that the best comparator for this analysis on the diversion and abuse of hydrocodone 
products are oxycodone products 

Unlike hydrocodone which was dispensed nearly 100% in combination products in 2007 (Section 
1.2.2.1. on page 15 of the DEA report), oxycodone was dispensed as both single ingredient (31% of 
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total number of prescriptions and 73% of the total amount distributed in Kg) and combination 
products (about 69% of total number of prescriptions and 27% of total amount distributed in Kg).  
See Table 1 Percentage of the Total Number of Prescriptions and Total Amount of Substance 
Distributed (sales in kg) for Hydrocodone and Oxycodone Containing Products in 2007 below.  

Table 1 Percentage of the Total Number of Prescriptions and Total Amount of Substance 
Distributed (sales in kg) for Hydrocodone and Oxycodone Containing Products in 2007 * 

Product Name % Total Number of 
Prescriptions  

% Total Amount Distributed  

HYDROCODONE 

o Single ingredient <1 <1 
o Combination ~100 ~100 
OXYCODONE 

o Single ingredient 31 73 
• Immediate release 13 -
• Extended release 18 -

o Combination  69 27 
* Data obtained from DEA Report: IMS Health, IMS National Sales Perspectives (January 
2002-December 2007, Retail Channels, Data Extracted September 2008. 

DEA also considered the use of propoxyphene (Scheduled IV) and codeine (Scheduled III/IV) as 
reference comparator drugs.  DEA stated in their report that these two drugs were not suitable 
comparators due to the limited data available on these two drugs. 

Codeine combination products are classified as Schedule III, while codeine single ingredient drugs 
are classified as Schedule II (similar to hydrocodone combination and single ingredient products).  
However, as stated in the DEA report, there are limitations associated with the use of codeine 
combination products as a comparator.  One of the limitations is related to the use of codeine in non-
analgesic products, such as cough syrups that are available over-the-counter while hydrocodone 
combination products are not.  Additionally, few databases contain drug abuse-related health 
outcomes (numerator) data on codeine combination products.  

3.2.2 DEPI Comments on Proposed Comparators 

The use of oxycodone products as a comparator to evaluate the magnitude of abuse and diversion of 
hydrocodone combination products is acceptable for these analyses.  Like hydrocodone, oxycodone 
is a widely used opioid analgesic product that has been on the market for almost the same amount of 
time as hydrocodone.   

Although, additional Schedule III comparator products would be useful to examine whether 
hydrocodone combination products (Schedule III) have higher rates of abuse and diversion than 
other Schedule III products, there are no appropriate comparator opioid analgesic products currently 
marketed. 

3.3 STUDY OUTCOMES 

The outcome measures for drug abuse/misuse tend to be non-specific and potential misclassification 
bias may easily be introduced.  Furthermore, the study outcomes may be underestimated due to 
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under-reporting given that most of the data is self-reported.  However, the magnitude of potential 
bias introduced by differences in underreporting between hydrocodone combination products and 
oxycodone products is unknown. 

3.4 DENOMINATORS FOR CALCULATING ABUSE RATES 

3.4.1 Denominators-Assessment by DEA 
The epidemiological analyses conducted by DEA considered drug abuse-related health outcomes 
(numerator) in the context of drug exposure or availability in the community (denominator).   

DEA’s analyses used two different denominators: Total Patient-days of Therapy and Total Amount 
of Substance Distributed. Following is a summary of DEA’s rationale for using the two new 
denominators rather than the Total Number of Prescriptions, which was used in previous analyses. 

Total Number of Prescriptions 
DEA report states that the validity of using the Total Number of Prescriptions as a denominator to 
compare the availability of two or more drugs depends on how similar these products are in relation 
to: (1) average days of therapy per prescription, (2) composition type (single-entity vs. combination 
product), (3) total dosage units per prescription, (4) potency-adjusted drug amounts per each dose 
unit, and (5) clinical indications. 

The DEA reported that a comparison between hydrocodone and oxycodone is hindered by 
significant differences in the five factors listed above. 

o	 Average days of therapy per prescription – The number of days of therapy per prescription is 
not taken into consideration when employing the total number of prescriptions as a 
denominator. 

o	 Composition type (single-entity vs. combination product) – See section 3.2.2, Table 1 
Percentage of the Total Number of Prescriptions and Total Amount of Substance Distributed 
(sales in kg) for Hydrocodone and Oxycodone Containing Products in 2007 above. 

o	 Total dosage unit per prescription – The total number of prescriptions of hydrocodone 
products is much larger than the number of prescriptions for oxycodone products.  The 
average number of dosage units per hydrocodone prescription is similar to that of oxycodone 
combination products.  However, the average number of dosage units of single-entity 
oxycodone extended and immediate release is larger than the number of dosage units per 
prescription of hydrocodone and oxycodone combination products (3.5-4 fold larger). (See 
Tables 2 and 3 DEA report.) 

o	 Potency-adjusted drug amounts per each dose unit – The total number of dosage units of 
hydrocodone distributed annually is about twice that of oxycodone.  However, the average 
drug amount (in mg) per each dosage unit of oxycodone single ingredient is significantly 
higher than the drug amount found in oxycodone combination products and hydrocodone 
combination products. (See Table 3 in the DEA report.)   

o	 Clinical indications – No comments included in the DEA report. 

Total Patient-days of Therapy 
DEA expanded the DHHS analysis by using Total Patient-days of Therapy as a denominator.  Total 
Patient-days of Therapy is defined as the total number of days for which annual prescriptions for a 
given opioid drug are expected to provide treatment for all the patients who are prescribed the same 
opioid drug.  It is calculated by multiplying the total number of prescriptions by the average days of 
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therapy per prescription. The Total Patient-days of Therapy are significantly higher for 
hydrocodone products than for oxycodone. (See Table 4 in the DEA report.) 

Total Amount of Substance Distributed (sales in Kg) 

DEA also used Total Amount of Substance Distributed in salt form as a denominator for calculating 
drug abuse-related health outcome rates.  These data came from the Automation of Reports and 
Consolidated Orders System (ARCOS) database.  The total consumption of hydrocodone bitartrate 
salt (kg) was estimated by using the weight of total hydrocodone base divided by its proportion of 
molecular weight of base in hydrocodone bitartrate salt.  The total consumption of oxycodone 
hydrochloride salt (kg) was calculated by using the oxycodone base weight divided by its proportion 
of molecular weight of base in oxycodone hydrochloride salt. DEA’s rationale for utilizing this 
denominator was: (1) to test the theory that the nonnarcotic active ingredients (acetaminophen, 
ibuprofen, aspirin, chlorpheniramine, or homatropine) present in hydrocodone combination products 
reduce the abuse potential of hydrocodone and (2) this denominator eliminates variability related to 
drug-specific differences such as product composition, formulation, total dosage units per 
prescription, and drug amounts per dosage unit.  DEA stated in their report that there is no evidence 
that hydrocodone and oxycodone are clandestinely produced in the US or are illicitly obtained from 
foreign sources. In addition, in contrast to commercially available prescription databases, the 
ARCOS database accounts for drug amounts that are diverted from pharmacies, hospitals, and 
physicians’ offices. 

3.4.2 DEPI Comments Regarding Denominators 

Often, drug abuse-related health outcome rates are employed to compare two or more drug products.  
The validity of the inferences made by comparing the rates between two products relies on the 
adequacy of the selected comparator drug and on the selection of a suitable denominator.  Potential 
denominators used to calculate drug abuse-related health outcome rates include: (1) the general 
population (census data), (2) total amount of substance distributed, (3) total number of prescriptions, 
(4) total number of patient-days of therapy, (5) total number of extended units dispensed (number of 
pills contained in each prescription), and (6) total number of patients receiving a prescription.  
Estimates using the general population and estimates using total amount of drug distributed as 
denominators generate population exposure based rates; estimates using total number of 
prescriptions, total number of patient-days of therapy, total number of extended units dispensed, and 
total number of patients dispensed prescriptions produce patient exposure-based rates. Population 
exposure-based rates provide a way to assess a product’s abuse/misuse risk profile from a 
community perspective while patient exposure-based rates provide a metric to assess the 
abuse/misuse risk from a patient’s perspective. 

In a 2007 publication, Smith et al discussed the value of abuse-related health outcome rate estimates 
in inter- and intra-drug comparisons of abuse patterns and in the assessment of the risk-benefit 
profile of a drug or group of drugs. The authors stated that using census data as denominator 
(surrogate for the exposed or at risk population) generated a population-based rate, a public health 
metric that is comparable to other public health metrics.  Use of patient-based denominators 
(derived from drug utilization data) to estimate the rate of the number of persons receiving a 
prescription to the number of individuals abusing the product provide a metric of the drug’s risk-
benefit profile. Smith et al concluded that, “Population- and patient based rates are 
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complementary tools that address different public health questions. Population-based rates describe 
the health-related burden of nonmedical opioid analgesic use on the community as a whole, while 
patient-based rates show this burden (“risk”) in relation to the level of corresponding medicinal use 
(“benefit”) within a given area”. 

DEA made no distinction between population exposure-based risk profile and patient exposure-
based risk profile in their report. 

A comparison of the abuse potential between hydrocodone combination products and oxycodone 
products must take into account differences in (1) average days of therapy per prescription, (2) 
composition type (single-entity vs. combination product), (3) total dosage units per prescription, (4) 
potency-adjusted drug amounts per each dose unit, and (5) clinical indications.  In this case, drug 
abuse-related rates calculated employing a numerator and a denominator that cannot minimize these 
differences will not provide a precise characterization of the risk profile for individuals who have 
exposure to the prescriptions. Given the limitations imposed by the available numerator data, 
calculation of drug abuse-related health outcome rates using prescription-based denominators, 
including a simultaneous adjustment for the 5 elements mentioned above, is not feasible. 
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Table 2 Characteristics of Drug Abuse-Related Health Outcome Measures 

Characteristics Population Exposure-Based 
Rates + 

Patient Exposure-Based  
Rates 

Denominators Denominators 

General 
population* 

Amount of 
drug sales in 

kg. 
distributed** 

Total 
number of 

Rxs*** 

Total number 
of patient-

days of 
therapy*** 

Total number of 
extended units 

(pills) dispensed^ 

Total number of 
patients receiving a 

Rx & 

Characterizes the risk due to abuse/misuse + 

o from a community perspective (population 
exposure-based risk profile) 

o from a patient’s perspective (patient 
exposure-based risk profile) 

Yes 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 
Accounts for variability in 
o Dosage units per prescription 
o Potency-adjusted drug amounts per each 

dose unit 
o Average days of therapy per prescription 
o Composition type (single-entity vs. 

combination product) 
o Clinical indications 

No 
No 

No 
No 

No 

No 
No 

No 
No 

No 

No 
Yesii 

No 
Yesii 

Yesii 

No 
Yesii 

Yes 
Yesii 

Yesii 

Yes 
Yesii 

Yes 
Yesii 

Yesii 

No 
Yesii 

No 
Yesii 

Yesii 

Accounts for drug lost from the supply 
chain prior to prescription 

No Yes No No No No 

* Based on US census data; **Drug sales to the US population (in kilograms), based on data from the Automation of Reports and Consolidated Orders System 
(ARCOS); ***Source: SDI: Vector One®: National. Extracted 1/11.; ^ Source: SDI: Vector One®: National. Extracted 1/11; &Source: SDI: Vector One®: Total 
Patient Tracker. Extracted 1/11. ii In the case of hydrocodone and oxycodone products, the limitations imposed by the nature of the available numerator data 
(i.e., data is not product specific and exposure information lack sufficient details), this denominator cannot be used to adjust for this factor.   
+Population -exposure based provide a way to assess a product’s abuse/misuse risk profile from a community perspective while patient exposure-based rates 
provide a metric to assess the abuse/misuse risk from a patient’s perspective. 
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Total Number of Prescriptions 

This denominator is obtained from drug utilization databases (See Appendix Table 1). DEPI 
concurs with DEA that the significant differences between hydrocodone combination products and 
oxycodone products must be taken into consideration when selecting a suitable denominator for 
calculating rates of drug abuse-related health outcomes.  A comparison of the abuse potential 
between hydrocodone combination products and oxycodone products must take into account 
differences in (1) average days of therapy per prescription, (2) composition type (single-entity vs. 
combination product), (3) total dosage units per prescription, (4) potency-adjusted drug amounts per 
each dose unit, and (5) clinical indications. 
This denominator does not account for the variability between hydrocodone and oxycodone in 
dosage units per prescription and average days of therapy.  If the cases of abuse (numerator) could 
be further characterized by potency, composition type, and clinical indications, it would be possible 
to adjust for the variability attributed to these factors.  Due to these differences, the drug abuse-
related health outcome rates calculated using this denominator will not provide a precise 
characterization of a drug’s abuse/misuse risk profile.  This denominator cannot measure the 
exposure to drugs that were diverted from pharmacies, hospitals, and physicians’ offices, nor does it 
capture drug lost from the supply chain prior to prescription, in transit and at the wholesalers. 

Total Patient-days of Therapy 

This denominator is also obtained from drug utilization databases (See Appendix Table 2 and 3). . 
These data were obtained directly from the data vendor instead of multiplying the total number of 
prescriptions by the average days of therapy as computed by DEA.  According to the data vendor,  
DEA’s method will generate numbers that are close, but it does not take into account the different 
strengths/forms of a product.  Within the context of this analysis, the use of the Total Patient-days of 
Therapy as a denominator provides a more refined metric of drug availability when compared to 
Total Number of Prescriptions, given that it accounts for the variability introduced by differences in 
the average days of therapy per prescription.  If the cases of abuse (numerator) could be further 
characterized by potency, composition type, and clinical indications, it would be possible to use this 
denominator to adjust for the variability attributed to these factors. 
DEPI examined its own data on the total number of prescriptions, total days of therapy, and mean 
days of therapy using SDI Vector One®: National data.  In 1998, there were more than 62 million 
prescriptions dispensed for hydrocodone versus almost 16 million prescriptions dispensed for 
oxycodone and that number rose to almost 124 million and more than 49 million prescriptions 
dispensed in 2009 for hydrocodone and oxycodone, respectively.  The average number of days of 
therapy for hydrocodone combination products was 14.4 whereas the average number of days of 
therapy for oxycodone products was 17.9 for the total market during year 2009.  Average days of 
therapy ranged from 14.3 days of therapy for immediate release combination products to 27.5 days 
for extended release single ingredient products. (See Appendix Table 2 and 3). 
This denominator cannot measure the exposure to drugs that were diverted from pharmacies, 
hospitals, and physicians’ offices, nor does it capture drug lost from the supply chain prior to 
prescription, in transit and at the wholesalers. 

Total Number of Extended Units Dispensed 

DEA did not use this denominator in their analyses.  Each “extended unit” or pill is an “exposure 
opportunity” and represents drug availability for abuse.  The Total Number of Extended Units is 
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obtained from drug utilization databases and it represents the number of units (tablets, ml's, etc.) 
dispensed for a product for a given period of time.  The total number of Extended Units for 
hydrocodone combination products is substantially higher than that of oxycodone products.  (See 
Appendix Table 4) 

Drug abuse-related health outcome rates calculated using this denominator account for the 
variability due to total dosage units per prescription (i.e., total number of pills) and due to the total 
days of therapy, thus providing a more refined estimate than the other prescription-based 
denominators previously discussed.  For example, oxycodone extended release products are 
normally prescribed 1 pill every 12 hours, hydrocodone combination products, on the other hand, 
may be prescribed 2 pills every 6 hours, or 8 pills a day. Like with Total Number of Prescriptions 
and Total Patient-days of Therapy, if the cases of abuse (numerator) could be further characterized 
by potency, composition type, and clinical indications, it would be possible to use this denominator 
to adjust for the variability attributed to these factors.   

This denominator cannot measure the exposure to drugs that were diverted from pharmacies, 
hospitals, and physicians’ offices, nor does it capture drug lost from the supply chain prior to 
prescription, in transit and at the wholesalers. 

Total Number of Patients 

This denominator is also obtained from drug utilization databases and represents the total number of 
unique patients receiving a dispensed prescription for the product of interest See Appendix Table 5. 
DEA did not use this denominator in their analyses.  Total Number of Patients could only account 
for drug-to-drug variability if the cases of abuse (numerator) could be further characterized by 
potency, composition type, and clinical indications.  This denominator cannot measure the exposure 
to drugs that were diverted from pharmacies, hospitals, and physicians’ offices, nor does it capture 
drug lost from the supply chain prior to prescription, in transit and at the wholesalers. 

Total Amount of Substance Distributed (Kg) 

The denominator Total Amount of Substance Distributed to the general US population is based on 
the total amount of hydrocodone bitartrate and oxycodone hydrochloride salts sold.  This 
denominator accounts for all products sold annually regardless of the drug used medically or non-
medically including the amounts of drug diverted from pharmacies, hospitals, and physicians’ 
offices, or lost from the supply chain prior to prescription, in transit and at the wholesalers.  
However, drug abuse-related health outcome rate estimates based on this denominator must not be 
used to compare the risk of individuals who are exposed to hydrocodone combination products to 
the risk of oxycodone products because the amount of milligrams of opioid per pill is considerably 
lower for hydrocodone products than for oxycodone products.  As mentioned above, each pill is an 
“exposure opportunity” or represents drug availability for abuse.  DEPI conducted its own analysis 
by dividing the kilograms of opioid distributed that DEA provided in its report by the number of 
extended units dispensed for each drug product (extended units are the number of pills contained in 
each prescription). As Table 3 presents the number of pills produced per kg for hydrocodone has 
remained fairly stable through time.  It was 133,000 pills per kilogram in 1998 and 128,000 pills per 
kg in 2007. Oxycodone, however, had fewer pills produced per kg.  In 1998 there were 99,000 pills 
dispensed per kg and that dropped to 66,000 pills dispensed in 2007.   
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Table 3 Number of Extended Units (pills) Dispensed per Annual Consumption of Drugs (in kg) 

from ARCOS, 1998-2007 


Years Hydrocodone Combination Products Oxycodone Products 

1998 133,926 99,101 
1999 135,829 84,457 
2000 134,731 68,794 
2001 136,541 62,804 
2002 125,683 62,190 
2003 117,298 59,912 
2004 121,127 60,614 
2005 127,733 66,109 
2006 126,776 66,043 
2007 128,251 66,747 

Source: SDI: Vector One®: National. Extracted 1/11; Annual Consumption of Drug in kg: DEA 
Report 

The use of Total Amount of Substance Distributed to the population as a denominator does not 
account for the variability introduced by any of the five elements listed above and, to the contrary, 
eliminates all the variability between hydrocodone and oxycodone by assuming that all outcomes 
were the result of exposure to an equal amount of drug, preventing us from answering the question 
of whether the abuse potential differs between these products.  Therefore, the use of this 
denominator cannot provide product-specific risk estimates.  Instead, it provides a way to 
characterize the population exposure-based risk profile.   

DEA used rates calculated using this denominator as evidence against the theory that the nonnarcotic 
active ingredients (acetaminophen, ibuprofen, aspirin, chlorpheniramine, or homatropine) present in 
hydrocodone combination products reduce the abuse potential of hydrocodone.  However, to answer 
this question, the abuse rates of hydrocodone combination products should be compared with the 
rates of hydrocodone single ingredient products, which are not currently marketed.  Therefore, this 
objective cannot be achieved. 

General Population 

This denominator is readily available from census data and when used for calculating rates of drug 
abuse-related health outcome it provides a good way to characterize the population exposure-based 
risk profile. Abuse rates calculated based on this denominator do not account for the variability due 
to differences between hydrocodone and oxycodone in average days of therapy per prescription, 
composition type (single-entity vs. combination product), total dosage units per prescription, 
potency-adjusted drug amounts per each dose unit, nor for clinical indications.  Use of this 
denominator is based on the assumption that the whole population is at risk of exposure.  This 
denominator cannot measure the exposure to drugs that were diverted from pharmacies, hospitals, 
and physicians’ offices, nor does it capture drug lost from the supply chain prior to prescription, in 
transit and at the wholesalers. 

In summary, population exposure-based, and patient exposure-based abuse/misuse rates are 
important metrics to consider in the evaluation of the public health impact of hydrocodone 
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combination products. Population exposure-based rate provide a way to assess a product’s 
abuse/misuse risk profile from a community perspective while patient exposure-based rates 
provide a metric to assess the abuse/misuse risk from a patient’s perspective. 

3.5 DATA SOURCES 

Two data sources were used in the DEA’s analyses to estimate the denominator: IMS Health, 
National Prescription Audit (IMS NPA) Plus (2002-2007), and the Automation of Reports and 
Consolidated Orders System (ARCOS). The IMS NPA data measure the flow of prescriptions from 
pharmacies to patients in the U.S. The ARCOS data provide drug distribution data as an indicator of 
drug availability in the U.S. ARCOS is an automated, comprehensive drug reporting system that 
monitors the flow of DEA controlled substances from their point of manufacture through 
commercial distribution channels to point of sale or distribution at the dispensing level, hospitals, 
retail pharmacies, practitioners, and teaching institutions2. While NPA Plus data does not contain 
data from dispensing physicians, hospital pharmacies, clinic pharmacies, HMOs and home 
healthcare facilities, or drugs that are diverted from pharmacies, hospitals, and physician’s offices, 
ARCOS data does account for this information.  

Several analyses were conducted to estimate the drug-related morbidity and mortality due to abuse 
and misuse. The numerator data sources used included the National Poison Data System (NPDS) 
(2002-2006), Drug Abuse Warning Network (DAWN) (1994-2002, and 2004-2006), and Florida 
Department of Law Enforcement (FDLE) medical examiner data (2005-2007).  

o	 The NPDS data, formerly known as Toxic Exposure Surveillance System (TESS), are 
compiled by the American Association of Poison Control Centers in cooperation with the 
majority of the poison centers in the U.S. NPDS is the only near real-time comprehensive 
poisoning surveillance database in the U.S. and holds more than 50 million poison exposure 
case records, with more than two million new records added each year.  

o	 The DAWN data is a public health surveillance system that monitors selected, nationally 
representative, drug abuse related emergency department (ED) visits as well as deaths 
(mortality data are not nationally representative) investigated by medical examiners and 
coroners to track the impact of drug use, misuse, and abuse.  

o	 The Florida Department of Law Enforcement (FDLE) medical examiner data contains 
information about the drug being the “cause” of death or merely present in the body at the 
time of death for deaths occurring in Florida.  

Actual abuse data were obtained from two drug abuse surveys: the National Survey on Drug Use and 
Health (NSDUH) (2002-2005) and Monitoring the Future (MTF) (2002-2007).  

o	 The NSDUH, formerly the National Household Survey on Drug Use (NHSDA), provides 
information on the prevalence, patterns, and consequences of the use and abuse of a number 
of illicit and prescription drugs in the general U. S. civilian non-institutionalized population, 
age 12 and older.  This annual face-to-face survey provides national estimates of rates of use, 
numbers of users and other measures related to drugs, alcohol, and tobacco products.  

o	 MTF is a questionnaire based survey of drug use among a representative sample of high 
school students in the U.S. MTF is an ongoing study funded by the National Institute on 
Drug Abuse. 
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Other data sources employed by DEA contain law enforcement information from spontaneous 
encounters as well as targeted, priority-based investigations, such as the National Forensic 
Laboratory Information System (NFLIS) and the System to Retrieve Information from Drug 
Evidence (STRIDE) data from the Office of Diversion Control, DEA. These data are from databases 
that are not public health surveillance systems and were not examined by DEPI.   

DEPI agrees that the data sources used in the DEA’s analyses are reasonable based on the limited 
availability of data to address this issue. The limitations associated with these data sources, however, 
should be considered in the regulatory decision making process. Also, DEPI conducted additional 
analyses which required drug utilization data from SDI, our current contractor for national-level 
prescription data. See the Appendix for a brief description of SDI Vector One®: National (VONA) 
and SDI Vector One®: Total Patient Tracker (TPT) databases. 

3.6 DRUG ABUSE-RELATED HEALTH OUTCOMES DATA ANALYSES 

3.6.1 National Poison Data System (NPDS) 

3.6.1.1 DEA Analysis of NPDS Data 

DEA examined the annual reports for the years 2002-2006 of NPDS data, for calls received by 
poison centers in the U.S that reported toxic exposures for hydrocodone and oxycodone products.   

The number of toxic exposures (exposures that trigger calls to poison centers) for hydrocodone 
combination products were similar to those for oxycodone products from 2002 to 2006 using million 
Total Patient-days of Therapy as the denominator (see Figure 1 DEA report).  Rates were between 
20 and 25 exposures per million days of therapy for both hydrocodone and oxycodone products.  

When Total Amount of Substance Distributed was used as the denominator however, the rates of 
toxic exposures per 100 kilograms of drug for hydrocodone combination products were higher than 
the corresponding rates for oxycodone products from 2002 through 2006 (see Figure 2 DEA report).  
It ranged from 55 to 45 exposures per 100 kilograms sold for hydrocodone products and 40 to 30 
exposures per 100 kilograms sold for oxycodone.  DEA also reported that the total annual fatalities 
involving exposure to hydrocodone combination products consistently exceeded those for 
oxycodone products (see Table 6 in DEA report).  

3.6.1.2 DEPI Comments on DEA Analysis of NPDS Data 

Although the total number of toxic exposures and fatalities reported by NPDS for hydrocodone 
combination products was higher than the corresponding numbers reported for oxycodone, note that 
the fatality rate per thousand exposures reported (calculated by DEPI and seen below in Table 4) 
was consistently lower for hydrocodone products. 
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Table 4 Fatality Rates Reported Among Cases of Toxic Exposure to Hydrocodone 
Combination Products and Oxycodone Products, National Poison Data System (NPDS) 2002-
2006* 

Year Hydrocodone Oxycodone 
Toxic 

Exposures 
Fatalities Fatality 

Rate per 
1,000 

exposures 

Toxic 
Exposures 

Fatalities Fatality 
Rate per 

1,000 
exposures 

2002 17,429 66 3.79 10,515 63 5.99 
2003 19,578 82 4.19 11,254 60 5.33 
2004 22,654 86 3.80 12,603 61 4.84 
2005 22,229 100 4.50 13,191 78 5.91 
2006 22,244 105 4.72 13,473 91 6.75 

*DEPI analysis. Source: National Poison Data System, 2002-2006 


DEPI recalculated the rates provided by DEA using Total Patient-days of Therapy and observed that 
Figure 1 in DEA report is not accurate. Table 5 below presents the data used by DEA to estimate the 
rates of drug toxic exposures per million patient-days of therapy.   

Table 5 Hydrocodone and Oxycodone Toxic Exposures per Million Patient-days of Therapy, 
NPDS 2002-2006* 

Year Hydrocodone Oxycodone 
Toxic 

Exposures 
Patients-days 
of Therapy 

Rate of Toxic 
Exposures 
per Million 

Patient-days 
of therapy 

Toxic 
Exposures 

Patients-days 
of Therapy 

Rate of Toxic 
Exposures 
per Million 

Patient-days 
of therapy 

2002 17,429 851,393,000 20.47 10515.00 391,543,000 26.86 
2003 19,578 900,187,000 21.75 11254.00 445,639,000 25.25 
2004 22,654 981,437,000 23.08 12603.00 483,288,000 26.08 
2005 22,229 1,128,031,000 19.71 13191.00 521,955,000 25.27 
2006 22,244 1,275,681,000 17.44 13473.00 600,291,000 22.44 

*DEPI analysis using numbers from tables 4 and 6 in DEA report.  Sources: NPDS and 
NPA Plus; * Total Number Patient-days of Therapy provided by DEA 

Figure 1 below (created by DEPI from data in Table 5 above) graphically depicts these 
rates using the same scale used by DEA in their Figure 1. 
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Figure 1 Hydrocodone and Oxycodone Toxic Exposures per Million Patient-days of 
Therapy, NPDS 2002-2006* 
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* DEPI analysis using data from Table 5 above. Source: Total Number Patient-days of Therapy 

provided by DEA. 


Table 6 and Figure 2 below show rate estimates calculated using total number patient-days of therapy 
obtained from a different data source by DEPI, which are consistent with the findings above in Table 5 
and Figure 1. 
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Table 6 Hydrocodone and Oxycodone Toxic Exposures per Million Patient-days of Therapy, 
NPDS 2002-2006* 
Year Hydrocodone Oxycodone 

Toxic 
Exposures 

Patients-days 
of Therapy 

Rate of Toxic 
Exposures 
per Million 

Patient-days 
of therapy 

Toxic 
Exposures 

Patients-
days of 

Therapy 

Rate of Toxic 
Exposures 
per Million 

Patient-days 
of therapy 

2002 17429 836,376,926 20.84 10515.00 371,403,379 28.31 
2003 19578 935,435,900 20.93 11254.00 421,168,069 26.72 
2004 22654 1,045,548,234 21.67 12603.00 457,064,703 27.57 
2005 22229 1,195,243,650 18.60 13191.00 515,357,743 25.60 
2006 22244 1,407,896,816 15.80 13473.00 621,711,530 21.67 
*DEPI Analysis.  Sources: Total Number Patient-days of Therapy from SDI: Vector One®: National. Extracted 2/11 

Figure 2 Hydrocodone and Oxycodone Toxic Exposures per Million Patient-days of 
Therapy, NPDS 2002-2006* 
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*DEPI Analysis.  Sources: Total Number Patient-days of Therapy from SDI: Vector One®: National. Extracted 2/11 

DEPI extended DEA’s analyses of NPDS data and examined the number of toxic exposures per Total 
Number of Extended Units (EU) (see Table 7) and by the Total Number of Patients receiving a 
prescription for hydrocodone and oxycodone (see Table 8) 
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Table 7 Rates of Toxic Exposure for Hydrocodone Combination Products vs. Oxycodone 
Products, Using Total Number of Extended Units Dispensed as the Denominator, NPDS 2002-
2006* 

Year Hydrocodone Oxycodone 
Toxic 

Exposures 
Extended 

Units 
Rate of 
Toxic 

Exposures 
per Million 
Extended 

Units 

Toxic 
Exposures 

Extended 
Units 

Rate of Toxic 
Exposures 
per Million 
Extended 

Units 

2002 17,429 3,876,806,668 4.50 10,515 1,546,235,730 6.80 
2003 19,578 4,296,278,651 4.56 11,254 1,774,425,040 6.34 
2004 22,654 4,781,976,806 4.74 12,603 1,965,056,695 6.41 
2005 22,229 5,403,219,249 4.11 13,191 2,249,811,856 5.86 
2006 22,244 6,205,057,454 3.58 13,473 2,717,616,026 4.96 
* DEPI Analysis.  Source: SDI: Vector One®: National. Extracted 1/11. 

Table 8 Rates of Toxic Exposure for Hydrocodone Combination Products vs. 
Oxycodone Products, Using Total Number of Patients as the Denominator, 
National Poison Data System (NPDS) 2002-2006* 

Year Hydrocodone Oxycodone 
Total 

Number of 
Patients 

Toxic 
Exposures 

Rate of 
Toxic 

Exposure 
per 100,000 

patients 

Total 
Number of 

Patients 

Toxic 
Exposures 

Rate of 
Toxic 

Exposure 
per 100,000 

patients 
2002 36,172,841 17,429 48 11,451,324 10,515 92 
2003 36,525,332 19,578 54 11,810,749 11,254 95 
2004 38,829,275 22,654 58 12,470,568 12,603 101 
2005 40,688,681 22,229 55 13,271,375 13,191 99 
2006 40,750,793 22,244 55 13,649,693 13,473 99 

* DEPI Analysis. Source: SDI: Vector One®: Total Patient Tracker. Extracted 1/11. 

In summary, the analyses using NPDS data demonstrated that when using several patient 
exposure-based denominators (Total Number of Prescriptions, Total Patient-days of Therapy, 
Total Number of Extended Units, and Total Number of Patients) the toxic exposure rate of 
oxycodone is higher than that for hydrocodone combination products demonstrating a risk 
profile that is less favorable for oxycodone products.  However, similar analyses described in 
DEA’s report (Table 6 and Figure 2) employing population exposure-based denominators 
(General Population) and (Total Amount of Substance Distributed) demonstrated that the 
population exposure based risk due to abuse/misuse of hydrocodone combination products is 
higher than that associated with the use of oxycodone products.   
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3.6.2 Drug Abuse Warning Network (DAWN) 

3.6.2.1 DEA Analysis of DAWN Data 

DEA analysis of DAWN data from 2003 forward is reported separately from data prior to 2003 
(1994-2002) due to changes in data reporting methods in 2003.  

The rate of Emergency Department (ED) mentions (exposures related to ED visits and death) for 
oxycodone per 1 million prescriptions was up to 3 times higher than the rate for hydrocodone using 
the data collected 1998-2002. Similarly, in 2004-2006 the rate of ED mentions per 1 million 
prescriptions of oxycodone was about 3.5 higher than the corresponding ED mentions for 
hydrocodone combination products. 

When Total Patient-days of Therapy was used as the denominator, the rates of ED mentions for 
hydrocodone combination products were still lower compared to the rates for oxycodone products 
from 1994-2002 and from 2004-2006.  

With the use of Total Amount of Substance Distributed as the denominator, the rate of ED mentions 
for hydrocodone combination products was similar to that corresponding to oxycodone products 
from 1998-2002 and slightly lower than the rate for oxycodone products from 2004-2006.  [Figure 6 
in DEA report demonstrated that there were more ED mentions for oxycodone than for 
hydrocodone.  However, the text on page 26 is inconsistent with this figure.] 

DEA concluded that “DAWN data demonstrate that abuse of hydrocodone combination products 
similar to oxycodone products has been escalating.  The rates of abuse as represented by the number 
of ED mentions per each kg of hydrocodone distributed in the US is similar (1997-2002) or slightly 
smaller (2004-2006) that those for oxycodone. The nonnarcotic active ingredients present in 
hydrocodone combination products do not reduce the abuse potential of hydrocodone.” 

3.6.2.2 DEPI Comments on DEA Analysis of DAWN Data 

DEPI concurs with DEA that the total number of ED mentions for hydrocodone and oxycodone is 
increasing over time.  The absolute number of ED mentions for hydrocodone from 1994-2002 was 
higher than the corresponding number for oxycodone; however, the absolute number for oxycodone 
has been higher from 2004 to 2009.  

DEPI observed that with the use of Total Amount of Substance Distributed as the denominator, the 
rate of ED mentions for hydrocodone combination products was higher than that corresponding to 
oxycodone products from 1998-2001 and lower than the rate for oxycodone products in 1997, 2002, 
and from 2004-2006.  

DEPI expanded the analysis of DAWN data by using Extended Units (EU) and Total Number of 
Patients as the denominators to estimate rates of toxic exposure and found similar results to those 
presented when Total Number of Prescriptions and Total Patient-days of Therapy were used as the 
denominator.  As seen in Table 9 there were more ED mentions per million EUs for oxycodone 
products than for hydrocodone combination products.  The rate of ED mentions for hydrocodone 
combination products in 1998 was almost 6 per million EUs increasing to 6.5 ED mentions per 
million EUs in 2002.  For oxycodone, there were more than 7 ED mentions per million EUs in 1998 
increasing to 14.5 ED mentions per million EUs in 2002.  
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Table 9 Number of Emergency Department Mentions per Million Extended Units 
Dispensed (EU) Reported in DAWN, 1998-2002* 

Year Hydrocodone Oxycodone 
ED 

Mentions 
Extended 

Units 
Exposures per 

Million 
Extended 

Units 

ED 
Mentions 

Extended 
Units 

Exposures 
per Million 
Extended 

Units 
1998 13,611 2,281,027,702 5.97 5,211 724,526,925 7.19 
1999 15,252 2,694,717,999 5.66 6,429 911,879,344 7.05 
2000 20,098 3,118,342,107 6.45 10,825 1,169,976,923 9.25 
2001 21,567 3,490,676,176 6.18 18,409 1,390,549,276 13.24 
2002 25,197 3,876,806,668 6.50 22,397 1,546,235,730 14.48 

* 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. 

DEA asserted that the “nonnarcotic active ingredients present in hydrocodone combination products 
do not reduce the abuse potential of hydrocodone.”  Most drug abuse datasets do not differentiate 
drug abuse events by drug formulation rather only attribute it to the substance.  In 2004, however, 
DAWN did start to collect drug related ED visits by the specific drug product involved.   

To assess ED visits related to misuse and abuse the Substance Abuse and Mental Health Services 
Administration (SAMHSA) developed the case construct: NMUP – the nonmedical use of 
pharmaceuticals.  NMUP combines various types of cases recorded in DAWN.  It includes ED visits 
where the patient exceeded the prescribed or recommended dose, i.e. overmedication, used drugs 
prescribed for another person, malicious poisoning, or substance abuse (categorized by “other”).  
Table 10 summarizes the national estimates of NMUP ED visits associated with hydrocodone 
combination products as well as for oxycodone products separately for single ingredient and 
combination products using Extended Units dispensed as the denominator. 
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Table 10 Number of Emergency Department Mentions per Million Extended Units (pills) 
Dispensed of Hydrocodone Combination Products and Oxycodone Products (single ingredient 
and combination products) Reported in DAWN, 2004-2009* 

Year Hydrocodone Products Oxycodone 
Single Ingredient Products 

Oxycodone 
Combination Products 

NMUP 
ED 

Visits 

Extended Units  EDs per 
Million 

Extended 
Units 

NMUP 
ED 

Visits 

Extended 
Units 

EDs per 
Million 

Extended 
Units 

NMU 
P ED 
Visits 

Extended 
Units 

EDs per 
Million 

Extended 
Units 

2004 39,844 4,781,976,806 8 26,733 786,896,915 34 17,729 1,178,159,780 15 
2005 47,192 5,403,219,249 9 32,301 890,705,061 36 23,959 1,359,106,795 18 
2006 57,550 6,205,057,454 9 39,850 1,147,026,099 35 27,916 1,570,589,926 18 
2007 65,734 6,931,961,123 9 46,441 1,392,445,161 33 32,775 1,794,942,710 18 
2008 89,051 7,446,215,688 12 72,218 1,630,662,600 44 39,209 1,979,771,779 20 
2009 86,258 7,760,426,465 11 104,631 1,759,163,446 59 50,868 2,155,539,866 24 

* 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. 

Table 11 shows the results from the analysis of DAWN data employing total number of patients as a 
denominator.  These results show a higher rate of ED mentions for oxycodone single ingredient and 
combination products which is consistent with the findings from all previous analyses of DAWN 
data using patient exposure-based denominators. 

Table 11 Rates of Emergency Department Mentions for Hydrocodone Combination Products 
vs. Oxycodone Single Ingredient and Combination Products, Using Total Number of Patients 
as the Denominator, DAWN 2004-2009* 

Year Hydrocodone Products Oxycodone 
Single Ingredient Products 

Oxycodone 
Combination Products 

NMUP 
ED 

Visits 

Total 
Number of 

Patients 

Rate of 
EDs 

Mentions 
per 

100,000 
Patients 

NMUP 
ED Visits 

Total 
Number of 

Patients 

Rate of 
EDs 

Mentions 
per 

100,000 
Patients 

NMUP 
ED 

Visits 

Total 
Number of 

Patients 

Rate of 
EDs 

Mentions 
per 

100,000 
Patients 

2004 39,844 38,829,275 10 26,733 1,987,475 135 17,729 11,213,265 16 
2005 47,192 40,688,681 12 32,301 2,133,796 151 23,959 11,944,413 20 
2006 57,550 40,750,793 14 39,850 2,428,152 164 27,916 12,069,999 23 
2007 65,734 42,161,912 16 46,441 2,916,381 159 32,775 12,805,097 26 
2008 89,051 43,023,767 21 72,218 3,209,855 225 39,209 13,262,589 30 
2009 86,258 43,010,258 20 104,631 3,492,401 300 50,868 13,763,269 37 

* DEPI Analysis. Sources: Office of Applied Studies, SAMHSA, National Survey on Drug Use and Health; Total Number of 
Patients from SDI: Vector One®: Total Patient Tracker. Extracted 1/11. 

A similar analysis conducted by DEPI reviewers comparing tramadol single ingredient vs. 
combination products showed there were 3.4 NMUP ED visits in 2004 for single ingredient 
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tramadol products and 1.7 NMUP ED visits for tramadol/acetaminophen products.  This analysis 
could not be extended to more years because the amount of drug dispensed for 
tramadol/acetaminophen products continues to decrease and the national estimates for NMUP ED 
visits were too low to produce precise estimates. 

The results from the above analyses comparing oxycodone and tramadol single ingredient vs. 
combination products demonstrate that combination products containing opioids generally are 
associated with lower rates of ED mentions than single ingredient opioid-containing products.  
These findings could be due to the lower amount of opiate contained in combination products, or to 
the addition of other products such as acetaminophen, or due to a combination of both factors.  
These findings likely apply to hydrocodone as well, even though the lack of single-entity 
hydrocodone products makes it impossible to demonstrate.  

In summary, these analyses using DAWN data demonstrated that when using several patient 
exposure-based denominators, the rate of ED mentions of oxycodone products is higher than 
that corresponding for hydrocodone combination products demonstrating a risk profile that is 
less favorable for oxycodone products. In addition, similar analyses employing population-
exposure based and patient exposure-based denominators demonstrated that currently the 
risk due to abuse/misuse of hydrocodone combination products is lower than that associated 
with the use of oxycodone products, single agent or combined.   

3.6.3 Florida Department of Law Enforcement (FDLE) Medical Examiners Data 

3.6.3.1 DEA Analysis of the FDLE Medical Examiners Data 

DEA presented Florida Department of Law Enforcement (FDLE) data which contains reports from 
the medical examiners’ office on drug related deaths and whether the drug found in the decedent was 
the “cause” of death or merely present in the body at the time of death.  

Between 2005 and 2007 the number of drug-related deaths for hydrocodone and oxycodone 
increased by 10.4% and 35.8% respectively. 

The rates of drug-associated deaths per 1 million patient-days of therapy for oxycodone were higher 
than the rates for hydrocodone from 2005-2007.  The rates were similar for hydrocodone 
combination products and oxycodone products using total amount of drug sales data as the 
denominator.  

DEA concluded, based on rates of drug-associated deaths, that both hydrocodone and oxycodone on 
a kilogram basis have similar rates of mortality. 

The proportion of drug-related deaths where the drug was determined to be the “cause” of death is 
consistently higher for oxycodone products than for hydrocodone products (see Table 8 in DEA 
report). The proportion of deaths where oxycodone was considered to be causal was close to 55% 
whereas the proportion of deaths where hydrocodone was present and determined by the medical 
examiner to be the cause of death was approximately 33%.  DEA attributes these findings to the 
differences in formulations (i.e., some oxycodone formulations contain a high amount of drug, 
which is more likely to cause death when compared to hydrocodone combination products which 
contain a much smaller amount of drug).  
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3.6.3.2 DEPI Comments on FDLE Analysis 

Although the results derived from the analyses of a database containing only regional information 
cannot be generalized to the general population in the U.S, the selection of this data source is 
appropriate to examine the extent of abuse and diversion of hydrocodone combination products in 
comparison with oxycodone products.  Expanded analyses using Total Number of Extended Units 
and Total Number of Patients could not be done given DEPI does not have data on the number of 
extended units and total number of patients for the state of Florida. 

Based on FDLE Medical Examiners Data, DEPI concluded that when using a patient exposure-based 
denominator (Total Patient-days of Therapy) the rate of oxycodone-associated deaths was higher 
than the rate for hydrocodone from 2005-2007 and when using a population exposure based 
denominator (Total Amount of Substance Distributed in kgs) the mortality rate associated with 
oxycodone was slightly higher in 2005 and 2006 but lower than the corresponding rate for 
hydrocodone combination products in 2007.  

DEA correctly stated that the most likely explanation for the higher number of oxycodone
associated deaths is the differences in pharmaceutical formulations.   

3.6.4 National Survey on Drug Use and Health (NSDUH) Data 

3.6.4.1 DEA Analysis of NSDUH Data 

NSDUH data from 2002-2005 indicate that 57.7% of individuals who first used pain relievers for 
non-medical indications used hydrocodone and 21.7% used oxycodone.  Based on the DHHS 
review, 7.8% of the total US population age 12 and older are lifetime users of hydrocodone while 
4.9% are lifetime users of oxycodone (data from 2005).   

The NSDUH data showed that in 2002-2005 the rates of persons who initiated non-medical use for 
the first time in the past year per 1 million prescriptions for oxycodone was slightly higher (up to 
1.5-fold) as compared to the corresponding rates for hydrocodone.  When using Total Patient-days 
of Therapy as the denominator, the rates of past year initiates for non-medical for hydrocodone were 
slightly higher than those of oxycodone products for the same years.  However, when using the Total 
Amount of Substance Distributed as the denominator, the rates of past year initiates for non-medical 
use of hydrocodone combination products were substantially higher than oxycodone products from 
2002 to 2005. 

The DEA concluded that the nonnarcotic active ingredients present in hydrocodone combination 
products do not reduce the abuse potential of hydrocodone based on the rates derived from 
calculations using Total Amount of Substance Distributed. 

Additional analyses conducted by DEA of NSDUH data included in the DHHS report consisted of a 
comparison of the incidence of any past year pain reliever use among lifetime users of  (1) any pain 
reliever, (2) hydrocodone combination products, (3) oxycodone products, (4) OxyContin only, (5) 
oxycodone products other than OxyContin. DEA concluded that the propensity of the lifetime users 
of OxyContin to have used any pain relievers in the past year was much higher than that of lifetime 
users of the other products included in the evaluation and that hydrocodone products were a distant 
second only to OxyContin. DEA concluded that “the dependence potential of hydrocodone 
combination products is higher than that of oxycodone immediate-release products (schedule II) 
(i.e., single-entity immediate-release and combination products combined).” 
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3.6.4.2 DEPI Comments on DEA Analysis of NSDUH Data 

The high percentage of individuals who first used hydrocodone (57.7%) and oxycodone (21.7%) for 
non-medical indications as documented by NSDUH (2002-2005) is a function of hydrocodone’s 
large number of prescriptions and therefore increased availability in comparison to oxycodone and 
should not be interpreted as a higher abuse potential than oxycodone. 
DEPI expanded the analysis of NSDUH data by calculating the rates of past year initiates using 
Extended Units and Total Number of Patients as denominators; see Table 12 and Table 13. 

Table 12 Rate of Past Year Initiates of Hydrocodone Combination Products and Oxycodone 
Products per Million Extended Units Dispensed, NSDUH 2002-2005*  

Year Rate of Past Year Initiates per 1 million Extended Units 
Hydrocodone Oxycodone 

2002 0.35 0.31 
2003 0.33 0.28 
2004 0.28 0.31 
2005 0.24 0.20 

*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.  

Table 13 Rate of Past Year Initiates of Hydrocodone Combination Products and Oxycodone 
Products per 1 Million Patients Receiving a Prescription, NSDUH 2002-2005* 

Year Rate of Past Year Initiates per 1 million Patients 

Hydrocodone Oxycodone 
2002 37.3 41.4 
2003 38.4 42.6 
2004 34.8 48.8 
2005 32.3 34.3 

*DEPI Analysis.  Sources: Office of Applied Studies, SAMHSA, National Survey on Drug Use and Health; 
Extended Units from SDI: Vector One®: Total Patient Tracker. Extracted 1/11. 

In summary, estimated rates of past year use of hydrocodone combination products employing 
Total Patient-days of Therapy and Extended Units as denominators resulted in slightly higher 
rates for hydrocodone combination products when compared to oxycodone products.  
However when using Total Number of Prescriptions and Total Number of Patients as the 
denominator resulted in the opposite finding; the rates were higher for oxycodone products.  
These findings suggest that non-medical use of hydrocodone combination products and 
oxycodone products is similar. 

DEPI concurs with DEA’s observation that when using Total Amount of Substance Distributed 
in Kgs (population exposure-based denominator) the rates of past year initiates for non-
medical use of hydrocodone combination products were higher than the corresponding rates 
for oxycodone products from 2002 to 2005 suggesting an increased risk of abuse/misuse of 
hydrocodone products. 
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3.6.5   Monitoring the Future (MTF) Data 

3.6.5.1 DEA Analysis of the Monitoring the Future (MTF) Data 

The MTF survey data showed that the annual prevalence of non-medical use of Vicodin 
(acetaminophen and hydrocodone) was substantially higher than that of OxyContin among high 
school students. The prevalence ranged from 2.5-3.0% in 8th graders, 6.2-7.2% in 10th graders, and 
9.3-10.5% in 12th graders for Vicodin. The corresponding prevalence for OxyContin was 1.3-2.6%, 
3.0-3.9%, and 4.0-5.5% for the 8th, 10th, and 12th graders, respectively. DEA concludes that these 
data support the high abuse potential of hydrocodone combination products. 

3.6.5.2 DEPI Comments on DEA Analysis of MTF Data 

MTF data must be interpreted in light of the large number of prescriptions dispensed for 
hydrocodone combination.  The higher prevalence of use of hydrocodone combination products 
(Vicodin) among high school students is likely to be a function of the larger number of prescriptions 
for hydrocodone combination products and therefore increased availability, and should not be used 
to make inferences about the risk profile of hydrocodone combination products and oxycodone 
products. 

Nevertheless, DEPI agrees that these data indicate that the substantial abuse of hydrocodone 
combination products reported in this survey represents a public health problem. 

4 DISCUSSION 

The objective of the eight-factor analysis is to provide scientific and medical evidence of the abuse 
and diversion of hydrocodone combination products to support the rescheduling recommendation 
from Schedule III to Schedule II.   

There are significant differences between hydrocodone combination and oxycodone products in 
composition type (single-entity vs. combination product), total dosage unit per prescription, drug 
amounts in each dose unit, and in therapeutic use.  Thus, it is essential to evaluate the impact of 
these differences on drug abuse-related health outcomes rates.  In addition, study outcomes might be 
underestimated due to under-reporting.  However, the magnitude of potential bias introduced by 
differences in underreporting between hydrocodone combination products and oxycodone products 
is unknown. 

The use of a different set of denominators to estimate the rates of drug abuse-related health 
outcomes is at the crux of DEA’s analysis of the data included in their response to the DHHS report.  
The new denominators used in DEA’s analyses were Total Patient-days of Therapy and Total 
Amount of Substance Distributed (sales, in kg). The rationale for the use of denominators, rather 
than Total Number of Prescriptions, stems from the fact that the validity of a comparison between 
rates of drug abuse-related health outcomes depends on how accurately the denominator used in 
these calculations accounts for drug-to-drug variability in: (1) average days of therapy per 
prescription, (2) composition type (single-entity vs. combination product), (3) total dosage units per 
prescription, (4) potency-adjusted drug amounts per each dose unit, and (5) clinical indications.  
DEA considered that rate estimates calculated utilizing Total Amount of Substance Distributed 
provided the most valid comparison between hydrocodone combination products and its comparator, 
oxycodone products. Rate estimates generated by DEA using this denominator frequently produced 
rates of drug abuse-related health outcomes that were similar or higher for hydrocodone which was 
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interpreted as hydrocodone combination products having an abuse potential comparable to that of 
oxycodone products. 

DEPI’s analyses of these data were based on the understanding that inferences made based on drug 
abuse-related health outcome rates will depend on whether the denominator used is patient 
exposure-based (characterize patient exposure-based risk profile) or population exposure-based 
(characterize of population exposure-based risk profile).    

When comparing hydrocodone combination products with oxycodone products, the use of Total 
Number of Extended Units dispensed as a denominator generated the best metric of patient exposure-
based risk since it accounts for the variability in days of therapy and dosage units per prescription.  
Total Number of Patient-days of Therapy can only account for the variability in days of therapy 
between hydrocodone combination products and oxycodone products. 

Population exposure-based denominators do not account for the variations in drug exposure.  The 
DEA report employs the terms “adjust for”, “account for”, and “eliminate” to characterize the 
impact of the use of the different denominators on average days of therapy per prescription, 
composition type (single-entity vs. combination product), total dosage unit per prescription, potency-
adjusted drug amounts per each dose unit, and clinical indications.  On page 19 of DEA Report, 
section 1.2.2.3, third paragraph, DEA states, “The second reason is that the drug distribution data 
from ARCOS database, unlike total number of prescriptions and total patient-days of therapy, as a 
denominator, eliminate variability related to drug-specific differences such as product composition 
(single-entity versus combination) and formulation (immediate-release versus extended-release), 
total dosage units per prescription, and drug amounts per dosage unit.”  DEPI concurs that this 
denominator eliminates the variability in the above mentioned factors attributed to the differences 
between hydrocodone combination products and oxycodone products.  However, to make a valid 
comparison between hydrocodone combination products and oxycodone products, it is important to 
account for or adjust for these differences. 

Rates of drug abuse-related health outcomes calculated using outcomes data from NPDS, DAWN, 
and FDLE medical examiner and a patient exposure-based denominator were all higher for 
oxycodone products. However, similarly calculated rates using NSDUH data were slightly lower for 
oxycodone products when compared to hydrocodone combination products.  DEPI concluded that 
the preponderance of the data suggested that hydrocodone combination products have a more 
favorable risk profile (abuse potential) than oxycodone products.  These findings are consistent with 
the fact that a substance’s abuse potential is a function of dose and potency.  Conversely, data from 
NPDS, DAWN, FDLE medical examiner, NSDUH, and MTF demonstrated a significant population 
exposure-based risk due to the abuse/misuse of hydrocodone combination products, likely based 
upon their widespread use and resulting availability. 

The risks associated with abuse and misuse of hydrocodone combination products are twofold.  One 
is associated with the opioid ingredient that was captured in the DEA’s analyses, including the risks 
of developing tolerance, dependence, addiction, and mortality.  The second is associated with the 
non-narcotic active ingredient, such as acetaminophen that is contained in about 90% of all 
hydrocodone combination products.  A severe and potentially fatal adverse event associated with 
acetaminophen overdose is hepatic necrosis.  However, a detailed discussion on the adverse effects 
of acetaminophen overdose is outside the scope of this review. 

A major limitation of these analyses is the inability to calculate confidence intervals around 
estimates, which eliminates our ability to make statistical comparisons between hydrocodone 
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products and oxycodone products. Given the relatively small numerator counts and large 
denominators, it is possible that confidence intervals, if calculable, would be large and may overlap 
– prohibiting discrimination between outcome rates for these two products.  However, this cannot be 
known for certain and we are left with only the ability to informally compare rates, which we have 
done to the best of our ability in this review.   

5 CONCLUSIONS 

o	 The assessment of the abuse and misuse of hydrocodone combination products must include 
both analyses of the population exposure-based risk profile and the patient exposure-based risk 
profile. 

o	 The selection of oxycodone products as a comparator to hydrocodone combination products is 
reasonable. 

o	 Population exposure-based and patient exposure-based drug abuse-related health outcome rates 
are important metrics to consider in the evaluation of the public health impact and risk profile of 
hydrocodone combination products.  

o	 Population -exposure based rates provide a way to assess a product’s abuse/misuse risk profile 
from a community perspective while patient exposure-based rates provide a metric to assess the 
abuse/misuse risk from a patient’s perspective. 

o	 Of the patient exposure-based denominators assessed in this review, drug abuse-related health 
outcomes rate estimates using Extended Units dispensed as a denominator likely provided the 
best metric of patient exposure-based risk, while Total Amount of Substance Distributed likely 
provided the best metric of population exposure-based risk.  

o	 The preponderance of the data evaluated in this review indicated that, in spite of the significantly 
larger volume of prescriptions of hydrocodone combination products, these products have a 
lower risk profile than oxycodone products.  However, these data also demonstrated the 
abuse/misuse of hydrocodone combination products represents a significant risk to the 
community. 

o	 The data analyzed in this review do not support DEA’s theory that nonnarcotic active ingredients 
(acetaminophen, ibuprofen, aspirin, chlorpheniramine, or homatropine) present in hydrocodone 
combination products do not reduce the abuse potential of hydrocodone.  
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APPENDIX 

SDI Vector One®: National (VONA) 
SDI’s VONA measures retail dispensing of prescriptions or the frequency with which drugs move 
out of retail pharmacies into the hands of consumers via formal prescriptions. Information on the 
physician specialty, the patient’s age and gender, and estimates for the numbers of patients that are 
continuing or new to therapy are available. 

The Vector One® database integrates prescription activity from a variety of sources including 
national retail chains, mass merchandisers, mail order pharmacies, pharmacy benefits managers and 
their data systems, and provider groups. Vector One® receives over 2.0 billion prescription claims 
per year, representing over 160 million unique patients.  Since 2002 Vector One® has captured 
information on over 8 billion prescriptions representing 200 million unique patients. 

Prescriptions are captured from a sample of approximately 59,000 pharmacies throughout the US.  
The pharmacies in the data base account for nearly all retail pharmacies and represent nearly half of 
retail prescriptions dispensed nationwide. SDI receives all prescriptions from approximately one-
third of the stores and a significant sample of prescriptions from the remaining stores. 

SDI Vector One®: Total Patient Tracker (TPT) 
SDI’s Total Patient Tracker is a national-level projected audit designed to estimate the total number 
of unique patients across all drugs and therapeutic classes in the retail outpatient setting.  
TPT derives its data from the Vector One® database which integrates prescription activity from a 
variety of sources including national retail chains, mail order pharmacies, mass merchandisers, 
pharmacy benefits managers and their data systems. Vector One® receives over 2 billion prescription 
claims per year, which represents over 160 million patients tracked across time.  
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Appendix Table 1: Total Number of Dispensed Prescriptions for Hydrocodone Combination 

Products and Oxycodone Products by Form through U.S. Outpatient Retail Pharmacies, 1998-
2009 


Year Hydrocodone Oxycodone Products 

Hydrocodone 
Combination 

Products 

Total Market IR 
Combination 

Products 

Single-
ingredient 

Total 

Single-
ingredient 

ER 

Single-
ingredient 

IR 

1998 62,085,209 15,873,926 13,717,598 2,156,328 1,713,093 443,235 

1999 70,663,749 18,711,308 14,730,731 3,980,577 3,225,822 754,755 

2000 78,194,168 22,510,714 15,849,492 6,661,222 5,462,496 1,198,726 

2001 83,831,501 25,445,684 17,230,958 8,214,726 6,558,762 1,655,964 

2002 88,986,486 26,671,722 18,479,453 8,192,269 6,225,475 1,966,794 

2003 93,465,569 29,219,075 20,219,335 8,999,740 6,595,324 2,404,416 

2004 99,015,543 31,269,308 22,050,084 9,219,224 6,303,494 2,915,730 

2005 106,661,154 34,497,195 24,454,184 10,043,011 6,427,090 3,615,921 

2006 113,727,247 38,524,757 26,303,610 12,221,148 7,423,270 4,797,878 

2007 120,558,365 43,405,134 28,803,782 14,601,351 8,296,909 6,304,427 

2008 124,638,176 47,225,509 30,805,889 16,419,621 8,325,977 8,093,536 

2009 123,785,711 49,419,388 32,239,395 17,179,993 8,045,237 9,134,756 

Source: SDI: Vector One®: National. Extracted 1/11 
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Appendix Table 2: Total Number of Days of Therapy for Hydrocodone Combination Products 

and Oxycodone Products by Form through U.S. Outpatient Retail Pharmacies, 1998-2009 


Year Hydrocodone Oxycodone Products 

Hydrocodone 
Combination 

Products 

Total 
Market 

IR 
Combination 

Products 

Single-
ingredient 

Total 

Single-
ingredient 

ER 

Single-
ingredient 

IR 

1998 486,252,907 158,198,745 111,288,212 46,910,533 40,667,828 6,242,705 
1999 577,429,768 210,834,472 122,206,120 88,628,352 77,574,763 11,053,589 
2000 670,487,966 285,719,450 135,361,283 150,358,167 132,319,778 18,038,389 
2001 756,776,243 344,253,803 153,487,288 190,766,515 164,584,174 26,182,341 
2002 836,376,926 371,403,379 176,255,955 195,147,424 162,474,795 32,672,629 
2003 935,435,900 421,168,069 205,739,929 215,428,140 174,149,054 41,279,086 
2004 1,045,548,234 457,064,703 236,427,568 220,637,135 168,391,946 52,245,189 
2005 1,195,243,650 515,357,743 275,262,589 240,095,154 173,071,276 67,023,878 
2006 1,407,896,816 621,711,530 325,577,930 296,133,600 201,701,293 94,432,307 
2007 1,590,153,590 729,530,018 372,818,370 356,711,648 227,493,854 129,217,328 
2008 1,714,383,720 816,911,754 416,875,085 400,036,669 228,347,257 171,686,295 
2009 1,785,201,029 886,181,110 461,214,050 424,967,060 221,323,665 203,643,395 

Source: SDI: Vector One®: National. Extracted 2/11. 
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Appendix Table 3: The Average Number of Days of Therapy Dispensed to Patients for 

Hydrocodone Combination Products and Oxycodone Products by Form through U.S. 

Outpatient Retail Pharmacies, 1998-2009 


Year Hydrocodone Oxycodone Products 
Hydrocodone 
Combination 

Products 

Total 
Market 

IR 
Combination 

Products 

Single-
ingredient 

ER 

Single-
ingredient 

IR 
1998 7.8 10.0 8.1 23.7 14.1 
1999 8.2 11.3 8.3 24.0 14.6 
2000 8.6 12.7 8.5 24.2 15.0 
2001 9.0 13.5 8.9 25.1 15.8 
2002 9.4 13.9 9.5 26.1 16.6 
2003 10.0 14.4 10.2 26.4 17.2 
2004 10.6 14.6 10.7 26.7 17.9 
2005 11.2 14.9 11.3 26.9 18.5 
2006 12.4 16.1 12.4 27.2 19.7 
2007 13.2 16.8 12.9 27.4 20.5 
2008 13.8 17.3 13.5 27.4 21.2 
2009 14.4 17.9 14.3 27.5 22.3 

Source: SDI: Vector One®: National. Extracted 1/11. 
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 Appendix Table 4: Total Number of Extended Units (Pills) Dispensed for Hydrocodone 

Combination Products and Oxycodone Products by Form through U.S. Outpatient Retail 

Pharmacies, 1998-2009 


Year Hydrocodone Oxycodone Products 

Hydrocodone Combination 
Products 

Total Market IR Combination 
Products 

Single-
ingredient 

Total 

1998 2,281,027,702 724,526,925 568,050,176 156,476,749 

1999 2,694,717,999 911,879,344 625,975,512 285,903,832 

2000 3,118,342,107 1,169,976,923 695,980,999 473,995,924 

2001 3,490,676,176 1,390,549,276 778,609,432 611,939,844 

2002 3,876,806,668 1,546,235,730 884,737,163 661,498,567 

2003 4,296,278,651 1,774,425,040 1,027,850,734 746,574,306 

2004 4,781,976,806 1,965,056,695 1,178,159,780 786,896,915 

2005 5,403,219,249 2,249,811,856 1,359,106,795 890,705,061 

2006 6,205,057,454 2,717,616,026 1,570,589,926 1,147,026,099 

2007 6,931,961,123 3,187,387,872 1,794,942,710 1,392,445,161 

2008 7,446,215,688 3,610,434,379 1,979,771,779 1,630,662,600 

2009 7,760,426,465 3,914,703,312 2,155,539,866 1,759,163,446 

Source: SDI: Vector One®: National. Extracted 1/11. 
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Appendix Table 5: Total Number of Patients Receiving a Prescription for Hydrocodone 

Combination Products and Oxycodone Products by Form through U.S. Outpatient Retail 

Pharmacies, 2002-2009 


Year Hydrocodone Oxycodone Products 

Hydrocodone 
Combination 

Products 

Total 
Market 

IR 
Combination 

Products 

Single-
ingredient 

Total 

Single-
ingredient 

ER 

Single-
ingredient 

IR 

2002 36,172,841 11,451,324 10,146,929 1,935,059 1,533,431 684,352 

2003 36,525,332 11,810,749 10,494,126 2,002,989 1,498,726 800,809 

2004 38,829,275 12,470,568 11,213,265 1,987,475 1,344,185 925,401 

2005 40,688,681 13,271,375 11,944,413 2,133,796 1,313,419 1,118,429 

2006 40,750,793 13,649,693 12,069,999 2,428,152 1,403,903 1,382,379 

2007 42,161,912 14,809,175 12,805,097 2,916,381 1,580,498 1,771,363 

2008 43,023,767 15,513,521 13,262,589 3,209,855 1,558,002 2,146,120 

2009 43,010,258 16,129,421 13,763,269 3,492,401 1,555,399 2,432,554 

Source: SDI: Vector One®: Total Patient Tracker. Extracted 1/11. 
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1 INTRODUCTION 

In preparation for the Drug Safety and Risk Management Advisory Committee being held 
October 29-30, 2012 this memo reviews data from the Drug Abuse Warning Network (DAWN) 
and IMS Health, Vector One®: National (VONA) for years 2008 and 2009, so that the data 
provided on assessing risk for abuse related to hydrocodone-containing products used as 
antitussives are for the same time period as the data provided on assessing risk for abuse related 
to hydrocodone-containing products used for analgesia (see review dated 2/9/2011).   

This memo is an update to a July 30, 2009 review prepared for the Controlled Substance Staff 
(CSS). That review was an evaluation of the abuse of hydrocodone-containing products used as 
antitussives. The Office of Surveillance and Epidemiology (OSE), Division of Epidemiology II 
(DEPI-II) provides data from DAWN as well as drug utilization data for hydrocodone- 
containing products grouped as antitussive products (cough/cold) for years 2008 and 2009 to 
update the data presented in the original July 30, 2009 review that covered years 2004-2007.  For 
an update on the data examining the abuse of hydrocodone-containing products for analgesia, see 
review dated February 9, 2011. 

2 METHODS AND MATERIALS  

2.1 EPIDEMIOLOGIC ANALYSIS 

This analysis uses data on the number of prescriptions dispensed for hydrocodone-containing 
products using IMS Health, Vector One®: National (VONA) and DAWN, a hospital-based 
surveillance system run by the Substance Abuse and Mental Health Services Administration 
(SAMHSA) that examines drug related emergency room visits (see Appendix for database 
descriptions).  

National estimates were provided for emergency department (ED) visits associated with 
hydrocodone-containing products classified as antitussive products. ED visits associated with 
hydrocodone-containing products were examined for all misuse/abuse (AllMA).  AllMA cases 
are a SAMHSA-defined construct that combines various types of cases of ED visits recorded in 
DAWN. “AllMA” includes all of the following case types:  
•	 Overmedication 
•	 Malicious poisoning 
•	 Other (by design, most cases of documented drug abuse will fall into this category), and  
•	 Any ED visit where the use of an illicit drug or alcohol is noted in the ED visit record and 

is involved in the event. 

An “abuse ratio” was calculated by dividing the number of AllMA ED visits by 10,000 
prescriptions dispensed. 
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3 RESULTS 

3.1 OUTPATIENT DISPENSED PRESCRIPTIONS -- VONA 

Table A.1 in the Appendix shows the total number of prescriptions dispensed in the outpatient 
retail setting (mail order excluded) for all hydrocodone-containing products.  During year 2009, 
approximately 130 million prescriptions for hydrocodone-containing products were dispensed of 
which, approximately 124 million prescriptions (95% of total) were dispensed for analgesic 
hydrocodone-containing combinations and 6 million (5% of total) prescriptions for hydrocodone 
antitussive products.   Overall, as shown in Table 3.1, the number of prescriptions dispensed for 
hydrocodone antitussive products decreased by 35% from year 2004 to 2009. 

3.2 NATIONAL ESTIMATES OF ALLMA EMERGENCY DEPARTMENT (ED) ED VISITS (DAWN) 

Table 3.1 shows the national estimates of “AllMA” (i.e. all misuse/abuse) ED visits associated 
with antitussive hydrocodone-containing products, as well as “abuse ratios” for each category. In 
contrast to the national estimates generated for 2004-2007, national estimates and confidence 
intervals could not be generated for 2008 and 2009.  The relative standard error (RSE1) for the 
national estimates for hydrocodone-containing antitussive combination products for these years 
were too large to produce estimates that could be regarded as precise. Therefore, estimates were 
suppressed for these years and abuse ratios could not be calculated. 

Table 3.1: Summary of National Estimates of all abuse/misuse (AllMA) ED Visits Reported 
in DAWN and Number of ED Visits per 10,000 Prescriptions for Antitussive Hydrocodone-
Containing Products -- 2004 -2009 

AllMA ED Visits 2004 2005 2006 2007 2008 2009 

Antitussive 
Hydrocodone 

95% CI 

389 

... 

333 

... 

929 

... 

616 

(116, 1,115) 

… 

… 

… 

… 

Hydrocodone 
prescriptions 

Antitussive 
Hydrocodone 

9,416,226 11,884,023 10,811,732 10,299,374 8,684,459 6,139,354 

Abuse Ratios* 
Antitussive 

Hydrocodone 
0.4 0.3 0.9 0.6 … … 

*abuse ratio = number of ED visits/10,000 prescriptions 

… = estimates/confidence intervals were not provided if associated relative standard error (RSE) is greater than 50
 
Sources: Office of Applied Studies, SAMHSA, Drug Abuse Warning Network, IMS Health, Vector One®:
 
National. Data Extracted 9-12-12. 


DISCUSSION 

As can be seen in Table 1, the addition of the years 2008 and 2009 could not produce valid 
AllMA national estimates for antitussive hydrocodone-containing products because reliable 

1 Relative standard error (RSE) is calculated by dividing the standard error of the estimate by the estimate 
itself, then multiplying that result by 100. Relative standard error is expressed as a percent of the estimate. 
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estimates could not be produced.  As a result, the evaluation of antitussive hydrocodone
containing products do not substantially contribute to the examination of the abuse profile of 
hydrocodone-containing products. 

The inability to produce reliable estimates most likely is due to a low number of events, i.e. 
AllMA related ED visits associated with hydrocodone-containing antitussive products.  It is also 
possible that this decrease is the result of decreased utilization of antitussive hydrocodone
containing products which represent only 5% of the total amount of hydrocodone-containing 
prescriptions dispensed in 2009. During year 2007, antitussive hydrocodone-containing products 
accounted for approximately 8% (10,299,374 prescriptions) of all hydrocodone prescriptions 
(analgesic and antitussive) dispensed, however in 2009, these products accounted for only 5% 
(6,139,354 prescriptions) of all hydrocodone prescriptions dispensed, accounting for a 40% 
decrease in dispensed prescriptions of antitussive hydrocodone-containing products.   

It is important to note the following limitations of this analysis. The estimates provided are not 
true ratios or rates. Each dataset (DAWN and IMS) has different sampling methodologies, 
different populations and different methods for calculating point estimates and respective 
confidence intervals. Furthermore, these data are not linked; for each dataset, data are collected 
independently. The individuals who went to the emergency room may also not have had a 
legitimate prescription for the drug associated with the ED visit. 

Another important limitation is that DAWN data represents patients that were able to make it to 
the emergency room. Any deaths that occur prior to an ED visit will not be captured using 
DAWN ED data. Conversely, it is also possible that abuse of these antitussive products does not 
result in a severe enough event to warrant an ED visit.  Lastly, this analysis provides one 
estimate that includes a variety of antitussive hydrocodone-containing product combinations and 
as a result, inferences of these products in particular cannot be made.   

CONCLUSION 

Addition of the years 2008 and 2009 could not produce valid AllMA national estimates of abuse 
for antitussive hydrocodone-containing products because reliable estimates could not be 
produced. The inability to produce reliable estimates is most likely due to a low number of 
events, i.e. AllMA related ED visits associated with hydrocodone-containing antitussive 
products. It is also possible that this decrease is the result of decreased utilization of antitussive 
hydrocodone-containing products which represent only 5% of the total amount of hydrocodone
containing prescriptions dispensed in 2009.  As a result, the evaluation of antitussive 
hydrocodone-containing products does not substantially contribute to the examination of the 
overall abuse profile of hydrocodone-containing products 
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Table A.2: List of Analgesic and Antitussive Hydrocodone-containing Products  

Drug ID Drugs of interest Category 
d03075 hydrocodone Analgesic 
d03428 acetaminophen-hydrocodone Analgesic 
d03429 aspirin-hydrocodone Analgesic 
d04225 hydrocodone-ibuprofen Analgesic 
d03352 hydrocodone-pseudoephedrine Antitussive 
d03353 hydrocodone-phenylpropanolamine Antitussive 
d03366 hydrocodone/phenylephrine/pyrilamine Antitussive 
d03375 hydrocodone/pheniramine/PE/PPA/pyrilamine Antitussive 
d03915 hydrocodone-potassium guaiacolsulfonate Antitussive 
d04152 hydrocodone-phenylephrine Antitussive 
d04350 hydrocodone/potassium guaiacolsulfonate/PSE Antitussive 
d06669 hydrocodone/pseudoephedrine/triprolidine Antitussive 
d05426 brompheniramine/hydrocodone/phenylephrine Antitussive 
d04880 brompheniramine/hydrocodone/pseudoephedrine Antitussive 
d07067 chlorpheniramine/guaifenesin/hydrocodone/PSE Antitussive 
d03361 chlorpheniramine/hydrocodone/phenylephrine Antitussive 
d03416 chlorpheniramine/hydrocodone/PSE Antitussive 
d03356 chlorpheniramine-hydrocodone Antitussive 
d06058 dexbrompheniramine/hydrocodone/phenylephrine Antitussive 
d05365 dexchlorpheniramine/hydrocodone/phenylephrine Antitussive 
d04925 diphenhydramine/hydrocodone/phenylephrine Antitussive 
d03420 guaifenesin/hydrocodon/pheniram/PPA/pyrilamin Antitussive 
d03414 guaifenesin/hydrocodone/pheniramine/PE/PPA Antitussive 
d03403 guaifenesin/hydrocodone/phenylephrine Antitussive 
d03404 guaifenesin/hydrocodone/pseudoephedrine Antitussive 
d03396 guaifenesin-hydrocodone Antitussive 

Source: Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 
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EXECUTIVE SUMMARY 

In preparation for the Drug Safety and Risk Management Advisory Committee scheduled on 
October 29 and 30, 2012, this review examines drug utilization patterns for combination 
hydrocodone-containing products as compared to selected other opioid analgesics from year 2007 
through 2011. Because the majority of hydrocodone-containing combination products were sold 
to U.S. outpatient retail pharmacies, this review focused on the outpatient retail pharmacy drug 
utilization patterns. 

Summary of Findings: 
o	 In year 2011, approximately 96% (131 million prescriptions) of combination 

hydrocodone-containing prescriptions dispensed through U.S. outpatient retail 
pharmacies were for the analgesic products and approximately 4% (5.3 million 
prescriptions) were for antitussive products. 

o	 During year 2011, approximately 47.1 million patients received dispensed 
prescriptions for combination hydrocodone-containing prescriptions followed by 
15.1 million patients receiving dispensed prescriptions for combination 
oxycodone-containing prescriptions. 

o	 The greatest proportion of combination hydrocodone-containing prescriptions 
dispensed was prescribed by General Practice/Family Medicine/Osteopathic 
specialists followed by Internal Medicine. 

o	 The average days of therapy for both combination hydrocodone-containing and 
combination oxycodone-containing prescriptions was approximately 14 days per 
prescription as compared to 27 days for single-ingredient extended-release 
oxycodone and 28 days for extended-release morphine prescriptions. 

o	 According to a crude duration of use analysis, 50% of patients with combination 
hydrocodone-containing and combination oxycodone-containing prescription 
claims had therapy duration of 8 days and 6 days, respectively. 

o	 According to U.S. office-based physician practices, the most common diagnoses 
codes associated with combination hydrocodone-containing products were for 
“Diseases of the Musculoskeletal System and Connective Tissue” (ICD-9 codes 
710-739) followed by “Diseases of Respiratory System” (ICD-9 codes 462
493), and “Fractures, Sprains, Contusions and Injuries” (ICD-9 codes 800-999). 

1 INTRODUCTION 

The Controlled Substances Staff (CSS) is reviewing a request from the Drug Enforcement 
Agency (DEA) to reschedule hydrocodone combination products from Schedule III to Schedule 
II. In support of this assessment, the Division of Epidemiology was requested to provide the 
outpatient retail drug utilization patterns for combination hydrocodone-containing products and 
selected comparator drug products: combination oxycodone-containing products, single-
ingredient immediate-release oxycodone, single-ingredient extended-release oxycodone, 
immediate-release morphine, extended-release morphine, and hydromorphone from year 2007 
through year 2011, annually. 

2 BACKGROUND 

2.1 PRODUCT LABELLING 

Hydrocodone is an opioid agonist indicated for symptomatic relief of moderate to moderately 
severe pain in combination with acetaminophen or NSAIDS; as well as, symptomatic relief of 
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nonproductive cough in combination with antitussives or expectorants.1,2  Under the Controlled 
Substance Act (CSA), the Drug Enforcement Administration (DEA), classifies single ingredient 
hydrocodone as Schedule II controlled substance (not currently marketed) and combination 
hydrocodone products containing less than 15mg of hydrocodone per dosage unit (such as 
hydrocodone/acetaminophen, hydrocodone/chlorpheniramine) as Schedule III controlled 
substances.3  The Controlled Substances Staff (CSS) received a request from the DEA for a 
scientific and medical evaluation and scheduling recommendation to re-classify hydrocodone
containing products to Schedule II controlled substances.  On October 29 and 30, 2012 the Drug 
Safety and Risk Management Advisory Committee will be convened to discuss the public health 
benefits and risks of reclassifying hydrocodone-containing products to Schedule II controlled 
substances. 

2.2 PRODUCTS INCLUDED4 

Hydrocodone-containing combination products (analgesics) utilization is compared to the 
following various single ingredient and combination opioid analgesics. 
Of note, all the comparator drugs are Schedule II controlled substances. 
Drug 
Combination hydrocodone-containing 
products 

Hydrocodone/Acetaminophen 

Hydrocodone/Ibuprofen 

Hydrocodone/Aspirin 
Combination oxycodone-containing 
products 

Oxycodone/Acetaminophen 

Oxycodone/Ibuprofen 

Oxycodone/Aspirin 
Single-ingredient oxycodone products Immediate-release oxycodone 

Extended-release oxycodone 

Morphine sulfate  Immediate-release morphine sulfate 

Extended-release morphine sulfate 
Hydromorphone Immediate-release hydromorphone  

Extended-release hydromorphone 

METHODS AND MATERIALS 

3.1 DETERMINING SETTING OF CARE 

The IMS Health, IMS National Sales Perspectives™ database (see Appendix 2 for full database 
description) was used to determine the various retail and non-retail channels of distribution for 

1 http://www.drugs.com/monograph/hydrocodone-bitartrate.html 
2 http://www.deadiversion.usdoj.gov/drugs_concern/hydrocodone.pdf 
3 http://www.deadiversion.usdoj.gov/schedules/orangebook/c_cs_alpha.pdf 
4 http://www.accessdata fda.gov/scripts/cder/drugsatfda/index.cfm 
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hydrocodone. Sales data for year 2011 indicated that approximately 95% of hydrocodone
containing products were sold as combination hydrocodone/acetaminophen of which, 
approximately 65% of combination hydrocodone/acetaminophen bottles (Eaches) were 
distributed to outpatient retail pharmacies, 28% to non-retail settings; and 7% to mail order 
pharmacies. Retail pharmacies include chain stores, independent pharmacies, and food store 
pharmacies.5 As a result, outpatient retail pharmacy utilization patterns were examined. Neither 
mail-order/specialty pharmacies nor non-retail settings data were included in this analysis. 

3.2 DATA SOURCES USED 

Proprietary drug use databases were used to conduct this analysis. (See Appendix 2). 

The IMS Health, IMS National Sales Perspective™ database was used to obtain the estimated 
weight in kilograms of selected opioids, which include combination hydrocodone-containing 
products, combination oxycodone-containing products, single-ingredient immediate-release 
oxycodone, single-ingredient extended-release oxycodone, immediate-release morphine, 
extended-release morphine, and hydromorphone sold from manufacturers to various channels of 
distribution for years 2007 through 2011.  Additionally, the sales distribution of combination 
hydrocodone-containing antitussive products was examined in terms of extended units (number of 
tablets, capsules, milliliters, etc.).  These sales data represent the amount of product being sold 
from manufacturers into the “back door” of various drug distribution outlets such as retail 
pharmacies, hospitals, clinics, etc.; it does not reflect what is being sold to or administered to 
patients directly. 

U.S. outpatient retail pharmacy drug utilization for combination hydrocodone/acetaminophen, 
combination oxycodone-containing products, single-ingredient immediate-release oxycodone, 
single-ingredient extended-release oxycodone, immediate-release morphine, extended-release 
morphine, and hydromorphone was obtained from the IMS Health, Vector One®: National 
(VONA) and Total Patient Tracker (TPT) databases.  From these two sources, nationally projected 
estimates of the number of prescriptions dispensed and unique patients who received a dispensed 
prescription were obtained for years 2007 through year 2011, annually. Additionally, the average 
days of therapy dispensed to patients for a product (therapy days divided by prescriptions) and top 
specialties prescribing selected opioids were also obtaining from IMS Health, Vector One®: National 
(VONA). 

Diagnoses associated with the use of combination hydrocodone/acetaminophen and comparator 
drugs were obtained from the Encuity Research, LLC., Physician Drug and Diagnosis Audit™ 
(PDDA) for years 2007-2011, cumulative. 

3.3 DURATION OF THERAPY METHODOLOGY 

The Source Healthcare Analytics’ ProMetis Lx® Concurrent Product Analyzer (CPA) was used to 
examine the therapy duration episode for combination hydrocodone-containing products, 
combination oxycodone-containing products, single-ingredient immediate-release oxycodone, and 
single-ingredient extended-release oxycodone in deciles to determine the length of therapy for 
patients using these products for year 2010 through 2011, cumulative. An episode is defined as 
the period of time that a patient has uninterrupted therapy with a product or group of products 

5 IMS Health, National Sales Perspectives™. Extracted Sept 2012. File: NSPC 2012-1613 Hydrocodone combo sales 
09-17-12.xlsx 
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(regimen). The duration of an episode is the number of days between the start and end dates of the 
episode, which is determined by summing days’ supply of all prescriptions. The total episode 
duration is the sum of the days for each episode for a product within the selected study period. 
Product deciles are based on a frequency distribution of the therapy durations for each patient 
having the specified product. Based on the minimum and the maximum therapy duration, patients 
are divided into 10 equal groups or deciles. 

RESULTS 

4.1 SALES DISTRIBUTION OF COMBINATION HYDROCODONE-CONTAINING PRODUCTS 

(ANALGESICS) AND COMPARATOR DRUGS 

Figure 1 in Appendix 1 shows the weight in kilograms of combination hydrocodone-containing 
products, combination oxycodone-containing products, single-ingredient extended-release 
oxycodone, single-ingredient immediate-release oxycodone, extended-release morphine, 
immediate-release morphine, and hydromorphone; sold from manufacturers to various channels 
of distribution for years 2007 through 2011.  Throughout the time examined, the weight in 
kilograms sold of combination hydrocodone-containing products has been the market lead when 
compared to the selected opioids analyzed.  Approximately 64,000 kilograms of combination 
hydrocodone-containing products were sold during year 2011 accounting for a 28% increase from 
50,000 kilograms sold during year 2007.  There was more than a 3-fold increase in the weight in 
kilograms sold of immediate-release oxycodone from 10,000 kilograms sold during year 2007 to 
about 33,000 kilograms sold during year 2011.  The weight in kilograms sold of extended-release 
oxycodone stayed relatively steady until year 2010 after which there was a 25% decrease to about 
19,000 kilograms sold.  The other agents analyzed such as combination oxycodone-containing 
products, extended-release morphine, immediate-release morphine, and hydromorphone have 
gradually increased in the amount of kilograms sold during the time period examined.   

4.2 SALES DISTRIBUTION OF HYDROCODONE-CONTAINING ANTITUSSIVES 

Figure 2 in Appendix 1 shows the number of extended units (tablets/capsules/mls) of 
combination antitussive hydrocodone-containing products sold from the manufactures to various 
channels of distribution from year 2007 through 2011.  The number of extended units sold for 
combination antitussive hydrocodone-containing products decreased by 59% from approximately 
1.9 billion extended units sold during year 2007 to approximately 772 million extended units sold 
during year 2011. 

4.3 OUTPATIENT DISPENSED PRESCRIPTIONS FOR HYDROCODONE COMBINATION PRODUCTS 

(ANALGESICS AND ANTITUSSIVES) 

Table 1 in Appendix 1 shows the estimated number of prescriptions for combination 
hydrocodone-containing products, stratified as analgesics and antitussives, dispensed from U.S. 
outpatient pharmacies for years 2007 through 2011. Throughout the time period examined, 
analgesic combination hydrocodone-containing products accounted for the majority of 
prescriptions (91%-96% of total) dispensed. 

During year 2011 approximately 131 million analgesic combination hydrocodone-containing 
prescriptions were dispensed through U.S. outpatient retail pharmacies.  The number of 
antitussive combination hydrocodone-containing prescriptions dispensed decreased from 
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approximately 12 million prescriptions (9% of total) during year 2007 to approximately 5.3 
million prescriptions (4% of total) during year 2011. 

4.4 OUTPATIENT DISPENSED PRESCRIPTIONS FOR COMBINATION HYDROCODONE-CONTAINING 

PRODUCTS (ANALGESICS) AND COMPARATORS  

Table 2 in Appendix 1 shows the estimated number of combination hydrocodone-containing 
products, combination oxycodone-containing products, single-ingredient immediate-release 
oxycodone, single-ingredient extended-release oxycodone, immediate-release morphine, 
extended-release morphine, and hydromorphone dispensed from U.S. outpatient retail pharmacies 
for years 2007 through 2011. Throughout the time period examined, combination hydrocodone
containing products accounted for the majority of prescriptions (66%-70% of total) dispensed 
followed by oxycodone-containing products (25%-29% of total). During year 2011, 
approximately 131 million (66% of total) combination hydrocodone-containing prescriptions 
were dispensed followed by 57 million (29% of total) oxycodone-containing prescriptions of 
which, 34.6 million were of combination oxycodone-containing products and 22.3 million were of 
single-ingredient oxycodone. Of the single-ingredient oxycodone prescriptions dispensed 
approximately 16.6 million (74% of single-ingredient oxycodone) prescriptions dispensed were 
immediate-release oxycodone and about 5.7 million (26% of single-ingredient oxycodone) were 
extended-release oxycodone during year 2011.  Approximately 7.6 million (4% of total) morphine 
prescriptions were dispensed and 2.7 million (1% of total) hydromorphone prescriptions were 
dispensed during year 2011. The number of prescriptions dispensed increased for all of the 
agents analyzed with the exception of extended-release oxycodone which decreased during the 
time examined.   

4.5 NUMBER OF PATIENTS RECEIVING HYDROCODONE-CONTAINING PRODUCTS (ANALGESICS) 
AND COMPARATORS DRUGS 

Figure 3 in Appendix 1 shows the estimated number of unique patients receiving combination 
hydrocodone-containing products, combination oxycodone-containing products, single-ingredient 
immediate-release oxycodone, single-ingredient extended-release oxycodone, immediate-release 
morphine, extended-release morphine, and hydromorphone dispensed from outpatient retail 
pharmacies for years 2007 through 2011.  Throughout the time period examined, a greater 
number of patients received combination hydrocodone-containing prescriptions followed by 
patients receiving combination oxycodone-containing prescriptions.  During year 2011, 
approximately 47.1 million patients received dispensed prescriptions for combination 
hydrocodone-containing prescriptions followed by 15.1 million patients receiving dispensed 
prescriptions for combination oxycodone-containing prescriptions.  Approximately 4.1 million 
patients received dispensed immediate-release oxycodone prescriptions while 1.2 million patients 
received dispensed extended-release oxycodone prescriptions during year 2011.  The number of 
patients receiving dispensed prescriptions increased for all of the agents analyzed with the 
exception of extended-release oxycodone in which the number of patients decreased during the 
time examined.   

4.6 TOP PRESCRIBERS 

Table 3 in Appendix 2 provides the number of outpatient retail dispensed prescriptions for 
combination hydrocodone-containing products, combination oxycodone-containing products, 
single-ingredient immediate-release oxycodone single-ingredient extended-release oxycodone, 
immediate-release morphine, extended-release morphine, and hydromorphone by top prescribing 
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specialties. Over the cumulative time period from year 2007 to year 2011, General 
Practice/Family Medicine/Doctor of Osteopathy specialists were the top prescribing specialty 
accounting for approximately one-fifth to one-quarter of total prescriptions dispensed for each 
agent analyzed. Internal Medicine specialists followed accounting for approximately 13%-18% 
of total prescriptions dispensed for each agent analyzed.  Dentists accounted for approximately 
10% (65 million prescriptions) of the total combination hydrocodone-containing prescriptions 
dispensed and approximately 5% (8.6 million prescriptions) of the total combination oxycodone
containing prescriptions dispensed.  The number of dispensed prescriptions prescribed by 
orthopedic surgeons was relatively higher for combination hydrocodone-containing products (8% 
or 52 million prescriptions) and combination oxycodone-containing products (9% or 14.2 million 
prescriptions) as compared to the other opioid analgesics analyzed: extended-release oxycodone 
(4% or 1.5 million prescriptions), immediate-release oxycodone (4% or 2.4 million prescriptions), 
extended-release morphine (1% or 313,000 prescriptions), immediate-release morphine (less than 
1% or 49,000 prescriptions), and hydromorphone (5% or 547,000 prescriptions).  In contrast, the 
number of prescriptions prescribed by anesthesiologists was relatively lower for combination 
hydrocodone-containing products (3% or 16.3 million prescriptions) and combination oxycodone
containing products (4% or 6.9 million prescriptions) as compared to other opioid analgesics 
analyzed: extended-release oxycodone (10% or 3.9 million prescriptions), immediate-release 
oxycodone (9% or 4.8 million prescriptions), extended-release morphine (15% or 3.9 million 
prescriptions), immediate-release morphine (12% or 863,000 prescriptions) and hydromorphone 
(5% or 547,000 prescriptions). 

In general, we observed similar prescribing patterns for combination hydrocodone-containing 
products and combination oxycodone-containing products during the time period examined. 

4.7 AVERAGE DAYS OF THERAPY PER PRESCRIPTION 

Figure 4 in Appendix 2 shows the average days of therapy per prescription for combination 
hydrocodone-containing products as compared to various other opioid analgesics for year 2011. 
The average days of therapy for both combination hydrocodone-containing and combination 
oxycodone-containing prescriptions was approximately 14 days per prescription. 
Comparatively, the average days of therapy per prescription for extended-release formulations 
was higher with approximately 27 days for single-ingredient extended-release oxycodone and 
approximately 28 days for extended-release morphine.  The average days of therapy per 
prescription for single-ingredient immediate-release oxycodone were approximately 22 days and 
approximately 18 days for immediate-release morphine.  The average days of therapy per 
hydromorphone prescription was approximately 17 days. 

4.8 DURATION OF USE ANALYSIS 

Table 4 in Appendix 2 shows the median and mean duration of therapy in days for combination 
hydrocodone-containing , combination oxycodone-containing, single-ingredient, immediate-
release oxycodone, and single-ingredient, extended-release oxycodone prescription claims in an 
unprojected patient sample for years 2010 through 2011, cumulative. The median episode 
duration for combination hydrocodone-containing products, combination oxycodone-containing 
products, immediate-release oxycodone, and extended-release oxycodone were 8 days, 6 days, 19 
days, and 31 days, respectively. The mean episode duration for combination hydrocodone
containing products, combination oxycodone-containing products, immediate-release oxycodone, 
and extended-release oxycodone were 45 days, 30 days, 72 days, and 43 days, respectively. 
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In addition, we examined the minimum and maximum days of therapy for patients with 
combination hydrocodone-containing products, combination oxycodone-containing products, 
immediate-release oxycodone, and extended-release oxycodone therapy to determine the 
estimated proportion of patients with therapy duration for each agent. Based on the minimum and 
the maximum therapy duration, patients were divided into 10 equal groups or deciles.   
Approximately 70% of patients with combination hydrocodone-containing product prescriptions 
claims had therapy duration of 16 days or less.  We estimate that approximately 20% of the 
patient sample used combination hydrocodone-containing products for 32 days or longer.   
Approximately 70% of patients with combination oxycodone-containing product prescription 
claims had therapy duration of 12 days or less.  We estimate that approximately 20% of the 
patient sample used combination oxycodone-containing products for 23 days or longer.   
Approximately 70% of patients with immediate-release oxycodone prescription claims had 
therapy duration of 31 days or less.  We estimate that approximately 20% of the patient sample 
used immediate-release oxycodone agents for 93 days or longer.  Approximately 60% of patients 
with extended-release oxycodone prescription claims had therapy duration of 31 days or less.  We 
estimate that approximately 10% of the patient sample used extended-release oxycodone agents 
for 100 days or longer. 

4.9 INDICATIONS FOR USE 

Table 5 in Appendix 2 shows the most common diagnoses associated with the use of combination 
hydrocodone-containing products as compared to combination oxycodone-containing products, 
single-ingredient, extended-release oxycodone, single-ingredient, immediate-release oxycodone, 
extended-release morphine, immediate-release morphine, and hydromorphone.  The number of 
drug use mentions6 for hydromorphone and extended release oxycodone from office-based 
physician visits was below the acceptable count allowable to provide a reliable estimate of 
national use. Over the cumulative time period from year 2007 through 2011, “Diseases of the 
Musculoskeletal System and Connective Tissue” (ICD-9 codes 710-739) were the most common 
diagnoses associated with the use of all opioid analgesics analyzed; with approximately 25% of 
the total drug use mentions for combination hydrocodone-containing products, 20% of drug use 
mentions for combination oxycodone-containing products, 41% of drug use mentions for 
immediate-release oxycodone, 68% of drug use mentions for extended-release morphine, and 
56% of drug use mentions for immediate-release morphine. 

The second most common diagnoses associated with the use of combination hydrocodone
containing products was “Diseases of Respiratory System” (ICD-9 codes 462-493), with 
approximately 21% of the total drug use mentions followed by “Fractures, Sprains, Contusions 
and Injuries” (ICD-9 codes 800-999) with approximately 19% of the total drug use mentions. 
Similar patterns were observed for combination oxycodone-containing products in terms of 
diagnoses, with the only difference observed for conditions associated with “Diseases of 
Respiratory System” (ICD-9 codes 462-493), likely due to the antitussive indication of some 
combination hydrocodone-containing products. 

6 Encuity Research, LLC., uses the term "drug uses" to refer to mentions of a drug in association with a diagnosis 
during an office-based patient visit. This term may be duplicated by the number of diagnosis for which the drug is 
mentioned. It is important to note that a "drug use" does not necessarily result in prescription being generated. Rather, 
the term indicates that a given drug was mentioned during an office visit. 
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5 DISCUSSION 

Throughout the time examined, the weight in kilograms sold of combination hydrocodone
containing products has been the market lead when compared to the other selected opioids 
analyzed. During year 2011 approximately 131 million analgesic combination hydrocodone
containing prescriptions were dispensed as compared to 5.3 million antitussive combination 
hydrocodone-containing prescriptions dispensed through U.S. outpatient retail pharmacies. 
During year 2011, approximately 47.1 million patients received dispensed prescriptions for 
combination hydrocodone-containing prescriptions followed by 15.1 million patients receiving 
dispensed prescriptions for combination oxycodone-containing prescriptions. Prescribing patterns 
for combination hydrocodone-containing products and combination oxycodone-containing 
products were very similar. 

The greatest proportion of drug use mentions for combination hydrocodone-containing products 
was associated with the use of “Diseases of the Musculoskeletal System and Connective Tissue” 
(ICD-9 codes 710-739) followed by “Diseases of Respiratory System” (ICD-9 codes 462-493), 
and “Fractures, Sprains, Contusions and Injuries” (ICD-9 codes 800-999).  Similar patterns were 
observed for combination oxycodone-containing products in terms of diagnoses, with the only 
difference observed for conditions associated with “Diseases of Respiratory System” (ICD-9 
codes 462-493), likely due to the antitussive indication of some combination hydrocodone
containing products. 

Furthermore, our analysis of average days of therapy per dispensed prescription as well duration 
of therapy analysis showed that combination hydrocodone-containing products and combination 
oxycodone-containing products were used for shorter time period (about 14 days) as compared to 
extended-release oxycodone (about 27 days) and extended-release morphine prescriptions (about 
28 days). 

Findings from this review should be interpreted in the context of the known limitations of the 
databases used. We estimated that combination hydrocodone-containing products are distributed 
primarily to the outpatient setting. These data do not provide a direct estimate of use but do 
provide a national estimate of units sold from the manufacturer into the various channels of 
distribution. 

We focused our analysis on only the outpatient retail pharmacy setting, therefore these estimates 
may not apply to other settings of care in which these products are used (e.g. mail-order/specialty 
pharmacy, and non-retail pharmacies).  The estimates provided are national estimates, but no 
statistical tests were performed to determine statistical significant changes over time or between 
products. Therefore, all changes over time or between products should be considered 
approximate, and may be due to random error. 

Unique patient counts may not be added across time periods due to the possibility of double 
counting those patients who are receiving treatment over multiple periods in the study.  For this 
reason, summing across time periods or patient age bands is not advisable and will result in 
overestimates of patient counts. 

Data from Source Healthcare Analytics’ ProMetis Lx® provides unprojected patient counts with 
a prescription claim for selected opioids.  Due to the sample size and the unreported pharmacy 
information, there are limitations in the ability to identify national trends in the data. In addition, 
the universe of mail order and specialty pharmacies contributing to these data are unknown. 
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Duration of therapy counts are based on the sample data only; therefore, they are not projected to 
national estimates. 

Encuity Research, LLC., Physician Drug & Diagnosis Audit (PDDA) data provide estimates of 
patient demographics and indications for use of medicinal products in the U.S. Due to the 
sampling and data collection methodologies, the small sample size can make these data unstable, 
particularly if use is not common in the pediatric population. Although PDDA data are helpful to 
understand how drug products are prescribed by physicians, the small sample size and the 
relatively low usage of these products limits the ability to identify trends in the data.  In general, 
PDDA data are best used to identify the typical uses for the products in clinical practice. Encuity 
Research, LLC., recommends caution interpreting projected annual uses or mentions below 
100,000 as the sample size is very small with correspondingly large confidence intervals. 

6 CONCLUSIONS 

In year 2011, approximately 131 million prescriptions were dispensed and 47.1 million patients 
received a dispensed prescription for combination hydrocodone-containing analgesic products. 
Similar to combination oxycodone-containing products, combination hydrocodone-containing 
products had an average 14 days of therapy and were most commonly prescribed by General 
Practice/Family Medicine/Doctor of Osteopathy and Internal Medicine specialists and were used 
for conditions associated “Diseases of the Musculoskeletal System and Connective Tissue” (ICD
9 codes 710-739) followed by “Diseases of Respiratory System” (ICD-9 codes 462-493), and 
“Fractures, Sprains, Contusions and Injuries” (ICD-9 codes 800-999).   
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TABLE 1 


Nationally Estimated Number of Prescriptions for Combination Hydrocodone-Containing Products, Stratified as Analgesics and Antitussives, 

2008 
Dispensed from U.S. Outpatient Retail Pharmacies for years 2007 through 2011 

2007 2010 2011 2009 
TRxs Share TRxs Share TRxs Share TRxs Share TRxs Share 

N % N % N % N % N % 
TOTAL MARKET 132,718,152 100.0% 133,322,635 100.0% 129,925,065 100.0% 130,855,251 100.0% 135,985,813 100.0% 
Hydrocodone Analgesic Products 120,558,365 90.8% 124,638,176 93.5% 123,785,711 95.3% 125,749,238 96.1% 130,704,028 96.1% 
Hydrocodone Antitussive Products 12,159,786 9.2% 8,684,459 6.5% 6,139,354 4.7% 5,106,013 3.9% 5,281,785 3.9% 

Source: IMS Health, Vector One®: National. Data Extracted 9-12-12. File: VONA 2009-2039 Hydrocodone Products Analgesics and Cough Cold 9-12-12.xls 

TABLE 2 


Nationally Estimated Number of Combination Hydrocodone-Containing and Comparators (Oxycodone ER/IR, Combination oxycodone-containing, Morphine ER/IR, and 
Hydromorphone) Prescriptions Dispensed Through U.S. Outpatient Retail Pharmacies, Years 2007-2011 

2007 2008 2009 2010 2011 
TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % 

Total Market 171,193,887 100.0% 180,024,122 100.0% 181,834,902 100.0% 189,517,906 100.0% 198,092,751 100.0% 
Hydrocodone Analgesic Products 120,558,352 70.4% 124,638,107 69.2% 123,785,684 68.1% 125,749,235 66.4% 130,704,029 66.0% 

Hydrocodone/Acetaminophen 118,074,137 97.9% 122,260,964 98.1% 121,575,144 98.2% 123,556,210 98.3% 128,546,058 98.3% 
Hydrocodone/Ibuprofen 2,484,184 2.1% 2,377,134 1.9% 2,210,530 1.8% 2,193,014 1.7% 2,157,965 1.7% 

Hydrocodone/Aspirin 31 0.0% 9 0.0% 10 0.0% 11 0.0% 6 0.0% 
Total Oxycodone 43,405,133 25.4% 47,225,509 26.2% 49,419,388 27.2% 54,365,207 28.7% 56,983,248 28.8% 
Oxycodone Combination 28,803,782 66.4% 30,805,888 65.2% 32,239,395 65.2% 33,704,239 62.0% 34,653,743 60.8% 

Oxycodone/Acetaminophen 28,545,736 99.1% 30,596,686 99.3% 32,074,676 99.5% 33,569,445 99.6% 34,545,056 99.7% 
Oxycodone/Aspirin 206,142 0.7% 179,246 0.6% 144,547 0.4% 120,401 0.4% 99,233 0.3% 

Oxycodone/Ibuprofen 51,904 0.2% 29,956 0.1% 20,172 0.1% 14,393 0.0% 9,454 0.0% 
Oxycodone Single Ingredient 14,601,351 33.6% 16,419,621 34.8% 17,179,993 34.8% 20,660,968 38.0% 22,329,505 39.2% 

Oxycodone Immediate Release 6,304,442 43.2% 8,093,643 49.3% 9,134,757 53.1% 13,190,814 63.7% 16,591,561 74.3% 
Oxycodone Extended Release 8,296,909 56.8% 8,325,977 50.7% 8,045,237 46.8% 7,470,153 36.2% 5,737,943 25.7% 

Morphine Sulfate 5,581,911 3.3% 6,299,627 3.5% 6,463,446 3.6% 6,981,624 3.7% 7,635,623 3.9%
 Morphine ER 4,236,471 75.9% 4,822,350 76.5% 5,104,791 79.0% 5,619,457 80.5% 6,053,915 79.3%
 Morphine IR 1,345,440 24.1% 1,477,276 23.5% 1,358,655 21.0% 1,362,166 19.5% 1,581,708 20.7% 

Hydromorphone 1,618,707 0.9% 1,833,332 1.0% 2,135,612 1.2% 2,387,752 1.3% 2,735,846 1.4% 

Source: IMS, Vector One®: National (VONA), extracted 09/ 2012, Source Files: VONA_2012-2002_Hydrocodone,_oxycodone,_morphine,_hydromorphone_09-20-12(1).xls; VONA_2012-1613_Oxycodone_forms_09-20
12(1).xls; VONA_2012-1613_Morphine_IR_and_ER_09-20-12(1).xls 
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TABLE 3 


Number of Prescriptions Dispensed for Selected Opioids by Top Prescribing Specialties Through U.S. Outpatient Retail Pharmacies, Years 2007-2011 cumulative 

Hydrocodone Combination Oxycodone Combination Oxycodone IR Oxycodone ER  Morphine IR Morphine ER Hydromorphone 

TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % TRx Share % 

General Practice/Family Practice/Osteopathy 160,181,555 25.6% 29,961,318 18.7% 12,436,964 23.3% 10,133,854 26.8% 1,790,752 25.1% 6,374,048 24.7% 1,829,683 17.3% 

Internal Medicine 87,793,125 14.0% 20,013,405 12.5% 7,911,481 14.8% 6,399,322 16.9% 1,268,562 17.8% 3,860,351 14.9% 1,552,896 14.7% 

Orthopedic Surgery 51,929,989 8.3% 14,248,303 8.9% 2,352,884 4.4% 1,534,447 4.1% 49,483 0.7% 312,570 1.2% 546,514 5.2% 

Unspecified 35,074,830 5.6% 9,389,016 5.9% 4,344,635 8.1% 2,332,718 6.2% 516,725 7.3% 1,864,053 7.2% 720,932 6.8% 

Physician Assistant 24,076,466 3.8% 8,007,884 5.0% 2,617,768 4.9% 1,440,433 3.8% 225,019 3.2% 1,186,162 4.6% 527,334 5.0% 

Nurse Practitioner 20,914,534 3.3% 5,748,315 3.6% 2,993,887 5.6% 1,875,406 5.0% 384,056 5.4% 1,736,995 6.7% 462,020 4.4% 

Dentist 64,867,932 10.4% 8,568,981 5.3% 178,467 0.3% 50,349 0.1% 8,073 0.1% 23,529 0.1% 48,238 0.5% 

Anesthesiologists 16,299,925 2.6% 6,863,668 4.3% 4,831,093 9.1% 3,888,158 10.3% 863,447 12.1% 3,944,589 15.3% 546,514 5.2% 

All Others 164,297,047 26.4% 57,406,156 35.8% 15,647,914 29.3% 10,221,531 27.0% 2,019,129 28.3% 6,534,687 25.3% 4,360,474 41.2% 

Source: IMS, Vector One®: National (VONA) Extracted September 2012. Source File: VONA 2012-1613 Morphine IR and ER by Specialty 9-25-12.xls; VONA 2012-1613 Morphine IR and ER by Specialty 9-25-12.xls; VONA_2012
1613_hydromorphone_specialties_09-25-12(1).xls; VONA_2012-1613_Oxycodone_Combo_Specialties_09-25-12(1).xls; VONA_2012-1613_Hydrocodone_Specialties_09-25-12(1).xls 
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FIGURE 4. 

Average number of days of therapy dispensed per prescription for 
selected opioids through U.S. outpatient retail pharmacies, Year 2011 

IMS Health, Vector One®: National (VONA). Extracted September 2012 
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TABLE 5. 


Diagnoses Associated with Use (by grouped ICD-9 codes) for Selected Opioids as Reported by Office-Based Physicians in the U.S., Jan 2007-Nov 2011 cumulative 
Hydrocodone Combo Oxycodone Combo Oxycodone IR Morphine ER Morphine IR 
N(000) % N(000) % N(000) % N(000) % N(000) % 

Total Market 2,850 100% 1,406 100% 566 100% 2,618 100% 407 100% 
Diseases of  the Musculoskeletal System and Connective Tissue (710-739) 699 25% 287 20% 230 41% 1,781 68% 226 56% 

Fractures, Sprains, Contusions, Injuries (800-999) 547 19% 368 26% 43 8% 89 3% 15 4% 
All others 360 13% 102 7% 13 2% 64 2% 27 7% 
Follow up examinations 286 10% 198 14% 11 2% 113 4% 21 5% 
Headaches and Nerve Pain (337-359) 98 3% 51 4% 213 38% 392 15% 81 20% 

Disease of  Respiratory System  (462-493) 594 21% 31 2% 

Fever and General Symptom  s (780-789) 96 3% 53 4% 28 5% 64 2% 25 6% 
Neoplasms (140-239) 70 2% 5 0% 31 5% 102 4% 2 0% 
Disease of  Genitourinary System  (592-626) 62 2% 311 22% 11 0% 9 2% 
Bacterial, Viral and Parasitic Infections (001-138) 39 1% 4 0% 1 0% 8 0% 2 0% 

Encuity Research LLC. Physician Drug and Diagnosis Audit, Jan07-Nov11. Extracted January 2012, Source Files: PDDA 2009-2039 Hydrocodone, oxycodone, morphine, hydromorphone  DX4 (new grouping) 01-20
12.xls; PDDA 2009-2039 Oxycodone DX4 01-20-12(2).xls; PDDA 2009-2039 Morphine DX4 01-20-12(1).xls 
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APPENDIX B: DRUG USE DATABASE DESCRIPTIONS 

IMS Health, IMS National Sales Perspectives™: Retail and Non-Retail 
The IMS Health, IMS National Sales Perspectives™ measures the volume of drug 
products, both prescription and over-the-counter, and selected diagnostic products 
moving from manufacturers into various outlets within the retail and non-retail 
markets. Volume is expressed in terms of sales dollars, eaches, extended units, and 
share of market. These data are based on national projections. Outlets within the 
retail market 
include the following pharmacy settings: chain drug stores, independent drug stores, 
mass merchandisers, food stores, and mail service. Outlets within the non-retail market 
include clinics, non-federal hospitals, federal facilities, HMOs, long-term care 
facilities, home health care, and other miscellaneous settings. 

IMS Vector One®: National (VONA) 
The IMS, Vector One®: National (VONA) database measures retail dispensing of 
prescriptions or the frequency with which drugs move out of retail pharmacies into 
the hands of consumers via formal prescriptions. Information on the physician 
specialty, the patient’s age and gender, and estimates for the numbers of patients that 
are continuing or new to therapy are available. 

The Vector One® database integrates prescription activity from a sample received 
from payers, switches, and other software systems that may arbitrage prescriptions at 
various points in the sales cycle. Vector One® receives over 1.4 billion prescription 
claims per year, representing over 120 million unique patients. Since 2002 Vector 
One® has captured information on over 8 billion prescriptions representing over 200 
million unique patients. 

Prescriptions are captured from a sample from the universe of approximately 59,000 
pharmacies throughout the U.S. The pharmacies in the database account for most 
retail pharmacies and represent nearly half of retail prescriptions dispensed 
nationwide. IMS receives all prescriptions from approximately one-third of stores and 
a significant sample of prescriptions from many of the remaining stores. 

IMS Vector One®: Total Patient Tracker (TPT) 
The IMS, Vector One®: Total Patient Tracker is a national-level projected audit 
designed to estimate the total number of unique patients across all drugs and 
therapeutic classes in the retail outpatient setting over time. 

TPT derives its data from the Vector One® database which integrates prescription 
activity from a sample received from payers, switches, and other software systems 
that may arbitrage prescriptions at various points in the sales cycle. Vector One® 

receives over 1.4 billion prescription claims per year, representing over 120 million 
unique patients. Since 2002 Vector One® has captured information on over 8 
billion prescriptions representing over 200 million unique patients. 

Source Healthcare Analytics’ ProMetis Lx® 
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The Source Healthcare Analytics’ ProMetis Lx® database is a longitudinal patient data 
source which captures adjudicated prescription claims across the United States across 
all payment types, including commercial plans, Medicare Part D, cash, assistance 
programs, and Medicaid.  The database contains approximately 4.8 billion 
prescriptions claims linked to over 190 million unique prescription patients, of 
which approximately 70 million patients have 2 or more years of prescription drug 
history. Claims from hospital and physician practices include over 190 million 
patients with CPT/HCPCS medical procedure history as well as ICD-9 diagnosis 
history of which nearly 91 million prescription drug patients are linked to a diagnosis. 
The overall sample represents nearly 30,000 pharmacies, 1,000 hospitals, 800 
outpatient facilities, and 80,000 physician practices. 

Encuity Research, LLC., Physician Drug & Diagnosis Audit (PDDA) 

Encuity Research, LLC., Physician Drug & Diagnosis Audit (PDDA) with Pain Panel 
is a monthly survey designed to provide descriptive information on the patterns and 
treatment of diseases encountered in office-based physician practices in the U.S. The 
survey consists of data collected from over 3,200 office-based physicians representing 
30 specialties across the United States that report on all patient activity during one 
typical workday per month. These data may include profiles and trends of diagnoses, 
patients, drug products mentioned during the office visit and treatment patterns. The 
Pain Panel supplement surveys over 115 pain specialists physicians each month. With 
the inclusion of visits to pain specialists, this will allow additional insight into the pain 
market. The data are then projected nationally by physician specialty and region to 
reflect national prescribing patterns. Encuity Research, LLC., uses the term "drug 
uses" to refer to mentions of a drug in association with a diagnosis during an office-
based patient visit. This term may be duplicated by the number of diagnosis for which 
the drug is mentioned.  
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FDA CENTER FOR DRUG EVALUATION AND RESEARCH 
DIVISION OF ANALGESIA, ANESTHESIA, AND RHEUMATOLOGY PRODUCTS 
10903 New Hampshire Ave., Silver Spring, MD 20993 • Tel: (301)796-2280 

Response to Request for Consultation
 

Date:	   March 15, 2007 

To:	   Corinne P Moody 
Science Policy Analyst 
Controlled Substance Staff, HFD-009 

From:	  Jin Chen, M.D., Ph.D. 
   Medical Officer 

Division of Anesthesia, Analgesia and Rheumatology Products 

Through: Sharon Hertz, M.D. 
Rigoberto Roca, M.D. 

   Deputy Directors 
Division of Anesthesia, Analgesia and Rheumatology Products 

   Bob Rappaport, M.D. 
   Division Director 

Division of Anesthesia, Analgesia and Rheumatology Products 

Re:	 CSS Consult on the role of hydrocodone/acetaminophen 
combination products in the therapeutic armamentarium 
Related to: ANDA 88-058 (Vicodin), ANDA 40-288 (Zydone), 
ANDA 40-100 (Lortab), etc. 

EXECUTIVE SUMMARY 

1.	 The hydrocodone/acetaminophen combination products are the most commonly 
used products among opioid analgesics for management of non-cancer pain and 
are widely used for cancer pain as well.i (Verispan, PDDA, Years 2002 – 2005, 
Extracted December 2006). 

i Kendra Worthy: Drug Use Review of Acetaminophen (APAP)/Hydrocodone. OSE Review, Jan 23, 2007 
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2.	 The most common diagnoses for which they are prescribed are surgical pain, 
backache/lumbago, and joint pain/osteoarthritis (Verispan, PDDA, Years 2002 – 
2005, Extracted December 2006). 

3.	 There are limited alternate analgesic options for physicians treating pain under 
Schedule III or Schedule IV of the Controlled Substance Act, or that are 
unscheduled. Most alternatives are opioids under Schedule II which cannot be 
prescribed with refills. Re-scheduling the hydrocodone/acetaminophen 
combination products from Schedule III to Schedule II will likely negatively 
impact patient access to this product, and may result in increased use of other 
Schedule II opioids.   

4.	 There are data that suggest that opioid/acetaminophen combination products are 
associated with acetaminophen overdose, hepatotoxicity or death. 
Hydrocodone/acetaminophen combination products are on top of the list of 
opioid/acetaminophen combination products associated with acetaminophen 
toxicity. 

BACKGROUND 

The Controlled Substances Staff (CSS) has received a request for an 8-factor analysis of 
the abuse liability of hydrocodone combination products from the Drug Enforcement 
Administration (DEA).  A citizen’s petition was submitted to DEA by 

, M.D., requesting the rescheduling of hydrocodone combination products 
from Schedule III to Schedule II of the Controlled Substances Act (CSA).  The DEA has 

(b) (6)

requested that FDA provide “a scientific and medical evaluation and a scheduling 
recommendation from the Department of Health and Human Service in order that this 
agency may reach its final determination on the petition to reschedule hydrocodone 
combination products”. 

CSS has requested a consultation by the division seeking information on the role of 
hydrocodone/acetaminophen (acetaminophen) combination products in the therapeutic 
armamentarium.  Five questions were provided to assist with the consult request.   

RESPONSE TO CSS’s QUESTIONS 

CSS Question #1. What is the role of these products in the management of pain? 

DAARP Response:  The labeled indication for the combination of hydrocodone and 
acetaminophen is for the relief of moderate to moderately severe pain. The 
hydrocodone/acetaminophen combination products are the most commonly prescribed 
opioid products for the management of acute pain and chronic pain, including cancer and 
non-cancer pain.  These products are used on an intermittent basis as well as on a 
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continuous, daily basis.  In the Guideline for the Management of Cancer Pain in Adults 
and Children1, hydrocodone/acetaminophen combination products are recommended for 
management of mild, moderate and severe pain associated with cancer in adults and 
children and are considered a Step 2 therapeutic option on the World Health Organization 
Analgesic Ladder2. Based on a review of prescribing patterns from the Verispan, 
Physician Drug and Diagnosis Audit (PDDA), hydrocodone/acetaminophen combinations 
are the most commonly used products among opioid analgesics for management of non-
cancer pain as wellii (Verispan, PDDA, Years 2002 – 2005, Extracted December 2006). 

Based on projected dispensed prescription data from the Verispan, Vector One®: 
National (VONA) audit, the four most commonly dispensed outpatient prescriptions of 
opioid/acetaminophen combination products from 2002 to 2005 were hydrocodone, 
oxycodone, propoxyphene and codeine with the hydrocodone combinations accounting 
for 60% of the market share for opioid/acetaminophen combinations in 2005i (Verispan, 
VONA, Years 2002 – 2005, Extracted January 2007)  Just over 98% of the hydrocodone 
prescriptions were dispensed as acetaminophen combinations.  There are no single entity, 
hydrocodone-alone products approved for pain management in the U.S., although there 
are combination products of hydrocodone for pain that contain either ibuprofen or 
aspirin. 

The number of dispensed prescriptions for all of the opioid/acetaminophen combination 
products increased from 2002 to 2005 by 12% (155 to 173 million) and by 21% for 
hydrocodone/acetaminophen combination products (86 to 104 million). 
Hydrocodone/acetaminophen combination products have been at the top of list since 
1997 i (Verispan, VONA, Years 1996 – 2005, Extracted November 2007) and in the past 
four years the market share has increased from 56% in 2002 to 60% in 2005 (Verispan, 
VONA, Years 2002 – 2005, Extracted January 2007).  

CSS Question #2. What are they usually prescribed for? 

DAARP Response:  The approved indication for hydrocodone/acetaminophen 
combination products is for the relief of moderate to moderately severe pain.   

As described in the Hydrocodone/Acetaminophen monograph in the Clinical 
Pharmacology Online databaseiii, the products have been prescribed for severe pain due 
to cancer, dental pain, headache, migraine, back pain, bone pain, arthralgia and myalgia 
with maximum daily dose of 4 g acetaminophen and 60 mg hydrocodone.  The recently 
published Opioid Guidelines in the Management of Chronic Non-Cancer Pain indicates 
that opioids are extensively used in managing chronic pain, although there is limited 
supportive efficacy and safety evidence3. The guideline states that as many as 90% of 

ii Kendra Worthy: Drug Use Review of Acetaminophen (APAP)/Hydrocodone. OSE Review, Jan 23, 2007 

iii Clinical Pharmacology monographs at http://www.clinicalpharmacology-ip.com/ are developed through 
an independent, peer-reviewed process and represent an objective analysis of clinically-relevant drug 
information (http://www.clinicalpharmacology.com/marketing/editorial policy html). 
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patients have been reported to receive an opioid analgesic for chronic pain in pain 
management settings. As per this guideline, hydrocodone in combination with 
acetaminophen or ibuprofen is the most commonly used opioid for the treatment of 
chronic pain. 

Dispensed prescription data from Verispan, Vector One®: National (VONA) retail 
pharmacy audit reveals that hydrocodone/acetaminophen products are prescribed most 
often by general practioners, internists, dentists and orthopedic surgeons, followed by 
emergency medicine physicians, general surgeons and anesthesiologistsi (Verispan, 
VONA, Years 2002 – 2005, Extracted November 2007).  A review of physician 
prescribing patterns from the Verispan, Physician Drug and Diagnosis Audit (PDDA) 
reveals that the most common diagnoses for which they are prescribed are surgical pain, 
backache/lumbago, and joint pain/osteoarthritis (Verispan, PDDA, Years 2002 – 2005, 
Extracted December 2006). 

CSS Question #3. What will be the impact if they are rescheduled from III to II? 

DAARP Response: One hypothesis for the more frequent use of 
hydrocodone/acetaminophen combination products as compared to other opioid 
analgesics is the relative ease of prescribing Schedule III products as compared to 
Schedule II products, particularly that the former allows for refills to be written with the 
initial prescription.  The re-scheduling from Schedule III to Schedule II will likely 
negatively impact patient access to this product.  Patients with chronic pain will be the 
most negatively impacted.  

There are limited alternate choices for physicians under Schedule III.  Codeine in 
combination with acetaminophen or aspirin is not as frequently prescribed as 
hydrocodone combinations, likely due to less efficacy and more adverse events such as 
nausea and constipation, although there are little data to quantify these effects.  Codeine 
requires metabolism by the cytochrome P450 enzyme, 2D6, to its active metabolite, 
morphine. As many as 7% of the general U.S. population lacks adequate 2D6 levels for 
this metabolic activity.  Also under Schedule III is morphine in combination, but there are 
no such products approved in the U.S.  Analgesics under Schedule IV such as 
butorphanol, dextropropoxyphene, and pentazocine, and unscheduled products such as 
tramadol, are generally recognized to be less effective for moderate to severe pain than 
hydrocodone and the Schedule II opioids.  While there may be some increase in use of 
these products, there is likely to be an increase in use of the Schedule II opioids as a 
result of rescheduling the hydrocodone/acetaminophen combinations.  Many of the 
currently marketed immediate-release opioids, including all of the immediate-release 
morphines and many of the immediate-release oxycodones, are unapproved products. 
There are approved oxycodone/acetaminophen combination products (Percocet, Tylox), 
which may increase in frequency of use if the hydrocodone/acetaminophen combination 
products become Schedule II.  There may also be an increase in use of the nonsteroidal 
anti-inflammatory drugs, although they are generally not sufficient for severe acute 
postoperative pain and are considered as the first step in analgesic therapy for chronic 
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pain, to be followed by opioids, alone or in combination, when greater analgesia is 
needed. 

Another consequence of a scheduling change may be greater use of other hydrocodone 
products which may remain under Schedule III.  These include the analgesic 
combinations of hydrocodone and ibuprofen which are currently approved for the short-
term (generally less than 10 days) management of acute pain, and hydrocodone and 
aspirin. It is possible that there could also be off-label use of some of the hydrocodone 
combination products approved for cough suppression such as Hycodan, a tablet 
formulation of hydrocodone 5 mg with a low dose of homatropine (1.5 mg) intended to 
discourage deliberate overdosage.  

CSS Question #4. Is there evidence that each component adds to the efficacy of the 
treatment? 

DAARP Response: The hydrocodone/acetaminophen combination products were 
approved under 505(j), based in part on therapeutic equivalence with codeine.   

Pharmacologically, hydrocodone and acetaminophen mediate analgesic effects through 
different mechanisms of action.  Hydrocodone is a mu opioid receptor agonist, a centrally 
acting analgesic believed to change the perception of pain at the level of the spinal cord 
and higher in the CNS, as well as alter the emotional response to painful stimuli3. 
Acetaminophen may also be a centrally acting analgesic although its analgesia 
mechanism of action is not completely understood. Recent studies suggest 
acetaminophen selectively inhibits the peroxidase active site of COX-1 and COX-2 (or 
prostaglandin H2 synthases 1 and 2, PGHS 1 and 2) in neurons and vascular endothelial 
cells but not in platelets and inflammatory cells4. This cellular selectivity of COX 
inhibition results in analgesic and antipyretic effects of acetaminophen with little anti-
platelet and anti-inflammatory activities.  

The rationale for combination analgesic products such as hydrocodone with 
acetaminophen includes: 5-8 

•	 Increased effects: additive or synergetic analgesic effects of the combination 
based on analgesia through different pharmacological mechanisms 

•	 Decreased adverse reactions: the additive efficacy may permit use of lower doses 
of the individual components in the combination subsequently reducing the 
frequency or severity of dose-dependent adverse drug reactions   

•	 Increased compliance: convenience of the combination product over taking the 
individual components separately.  (Note, there is no approved product in the U.S. 
that contains hydrocodone alone). 

The data available in the literature that assess the efficacy of the combination in 
comparison to the individual components are limited.  Only four full factorial design 
studies of opioid/acetaminophen combinations were identified, one evaluating 

5
 
109



 

 

 

 
 
  
 
 
 

   
 

   
 
 

  

 
 

 
 

 
  

 
 
 

 

 

 
 

  
 

 
 

 

 
 

hydrocodone/acetaminophen, one evaluation oxycodone/acetaminophen and two 
evaluating codeine/acetaminophen.  There are a few partial factorial design studies, 
which compare the combination with acetaminophen alone.  The literature suggests that 
the combination of codeine and acetaminophen results in an additive analgesic effect 
compared to the individual components. The study to evaluate the analgesic superiority 
of hydrocodone in combination with acetaminophen enrolled postpartum women in a 
randomized, double-blind, placebo-controlled, full factorial study9. The patients received 
a single oral dose of hydrocodone/acetaminophen (10/1000 mg) combination (n=21), 
hydrocodone (10 mg) (n=22), acetaminophen (1000 mg) (n=22) or placebo (n=22) 
followed by a 6-hour pain assessment.  All treatments were statistically superior to 
placebo and the hydrocodone/acetaminophen combination product was noted to provide 
better pain relief as compared to hydrocodone or acetaminophen alone, but failed based 
on the assessment of the change in pain intensity change from baseline. 

CSS Question #5. What is the hepatotoxicity of the hydrocodone combination products in 
general? 

DAARP Response: The opioid/acetaminophen combination products, including the 
hydrocodone/acetaminophen combination products, have the same hepatotoxic profile as 
acetaminophen single-entity products.  There is no data to suggest that the opioid in the 
combination increases the hepatotoxic effects of acetaminophen. However, 
opioid/acetaminophen combination products, particularly the 
hydrocodone/acetaminophen combination products, have contributed approximately half 
of the acute liver failure cases reported from 22 study centers in the U.S. between 1998 
and 2003; most were related to unintentional acetaminophen overdose.   

There are limited data in the literature from evaluations of the pharmacokinetic and 
pharmacodynamic interactions between opioids and acetaminophen that suggest a 
theoretical concern for enhanced hepatotoxicity from opioid/acetaminophen combination 
products. Several studies in animals have demonstrated that peripheral or central 
(intraventricular) administration of morphine, hydromorphone or propoxyphene depletes 
hepatocellular glutathione 10-14, presumably through stimulation of central mu-opiate 
receptors.  Although hydrocodone was not administered in these studies, its active 
metabolite, hydromorphone, did have an effect on hepatic glutathione.  The data suggests 
that depletion of hepatic glutathione may be a class effect of opioids.  Glutathione is a 
key factor in the detoxification of NAPQI, (N-acetyl-p-benzoquinone imine), a 
hepatotoxic metabolite of acetaminophen.  It is therefore possible, that glutathione 
depletion by opioids may enhance acetaminophen-induced hepatotoxicity or may 
decrease the hepatic threshold to acetaminophen toxicity.  In contrast, one nonclinical 
study demonstrated that repeated exposure to incremental doses of acetaminophen in 
mice resulted in up-regulated glutathione levels and down-regulated hepatic enzymes, 
CYP2E1 and CYP1A2, with a 4-fold increase in LD50 in response to a subsequent lethal 
dose of acetaminophent15. This study suggests that chronic exposure of acetaminophen 
from opioid combinations may attenuate the opioid-induced hepatic glutathione 
depletion. 
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A recently published study (sponsored by Purdue Pharma LP) demonstrated that 1000 mg 
of acetaminophen in a combination with either oxycodone, hydromorphone or morphine, 
administered every six hours for 14 days, resulted in an increased serum ALT in healthy 
subjects, comparable to the effects of an acetaminophen-only control16.  These results 
suggest that the opioid component does not increase hepatotoxicity more than that of 
acetaminophen alone. 

While the combination of hydrocodone and acetaminophen was not evaluated in the 
above study, it was included in an unpublished study conducted by the same sponsor 
(Purdue Pharma LP) which was submitted to IND 55,965.  In this study healthy adult 
subjects were treated with two tablets of Vicodin (hydrocodone/acetaminophen 5/500 
mg), the study drug, or placebo every six hours for 14 days.  Elevations in ALT (>3x 
ULN) during the study occurred in 45% of subjects who received Vicodin and 3% of 
subjects who received placebo.  There was no acetaminophen-only treatment arm. 

According to a report by the Acute Liver Failure Study Group in 200517, 275 (42%) of 
662 confirmed acute liver failure (ALF) cases collected from 22 U.S. academic medical 
centers over a 6-year period (January 1, 1998 through December 31, 2003) were related 
to acetaminophen overdose.     

Among the 275 APAP-related ALF cases: 
•	 48% (n=131) reported an unintentional overdose defined as “a multiple-timepoint 

ingestion to relieve pain or other somatic symptoms with denial of suicidal 
intent”. 

•	 44% (n=122) were intentional (suicidal) 
•	 44% (n=120) took prescription APAP/narcotic combination products 

o	 69% (83 of 120) were hydrocodone/APAP combination 
o	 63% (83 of 131) were unintentional 
o	 18% (22 of 122) were intentional     

The authors pointed out that acetaminophen-related ALF cases were probably under-
reported in the study due to the exclusion of those cases which lacked informed consent 
or adequate information to ensure the diagnosis. The 22 study sites represented 
approximately 30% of U.S. transplant capability and recorded an average of 49 
acetaminophen-related ALF cases per year over the 6-year period. They estimated that at 
least 250 acetaminophen-related ALF cases per year were seen at U.S. transplant 
centers17. 

The authors noted several limitations to the study.  They were unable to evaluate the 
presence of any associations between opioid tolerance and physical dependence with 
opioid/acetaminophen-related unintentional acetaminophen overdose.   The study was 
unable to distinguish between unintentional overdose due to “known” overdose 
(acetaminophen overdose due to seeking more pain relief) and the “unknown” overdose 
(acetaminophen overdose due to mistaking multiple drugs containing acetaminophen). 
The report did not provide detailed exposure information on the opioid/acetaminophen 
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combination products in the ALF patients, such as duration of treatment, dosage, 
concurrent medications, clinical indication (acute or chronic pain), history of opioid or 
acetaminophen use and concomitant medical history (particularly liver disease). 
They also noted that more detailed comparisons between over-the-counter (OTC) and 
prescription products and acetaminophen-related ALF should be performed.   

A review conducted by OSEiv using AERS and other databases suggest that both 
opioid/acetaminophen combination products and OTC acetaminophen products are 
associated with acetaminophen overdose, hepatotoxicity or death. 
Hydrocodone/acetaminophen combination products are on top of the list of 
opioid/acetaminophen combination products associated with acetaminophen toxicity. 
However, further analyses may be needed to assess the differences in these 
acetaminophen-related events between opioid/acetaminophen and OTC acetaminophen 
products and to estimate whether tolerance to and/or physical dependence on opioids and 
abuse/misuse of opioids play a critical role in the opioid/acetaminophen-related events. 

APPENDICES 

iv Chang YJ et al: OSE Safety Review: Acetaminophen, Hepatotoxicity, Overdose and Death. Feb 5, 2007 
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HC/acetaminophen Acute pain, N=28 adult R/DB 30% dropout rate No differences in Church et al: 
(7.5/750mg, q4-6h) Functional patients. Only assessed the mean peak pain score at each the common AEs: 200615 

Rofecoxib (50mg, endoscopic 14/arm day for 4 days: headache, 
qd) for 5 days sinus surgery 

(FESS) 
(from 40 
enrolled) 

drowsiness, 
constipation, sleep 
problem, 
nausea/vomiting 

HC/acetaminophen Acute pain, N=73 patients R/DB single-dose No dropouts; Similar between 2 Marco et al: 
(5/325mg) Fracture with from ER; Pain score at 30 and 60 min post dosing: txs in common 200533 

OX/acetaminophen pain ≥5 on 0-10 34 OX/acetaminophen slightly better than AEs: nausea, 
(5/325mg) scale HC/acetamin 

ophen and 39 
OX/acetamin 
ophen 

HC/acetaminophen (but no stat significance) vomiting, itching, 
drowsiness; but 
HC/acetaminophen 
had higher % 
constipation. 

HC/acetaminophen 
(7.5/650mg) 
Tramadol/acetaminop 
hen (75/650mg) 
placebo 
Single dose first 4 hr, 
then qid x5 days 

Ankle sprain 
with partial 
ligament tear 
VAS≥50 mm 
(100-mm 
scale); NRS 2-3 
(4-point) 

N=204 
HC/acetamin 
ophen 
N=192 
Tramadol/ace 
taminophen 

R/DB/PC single- and 
multiple-dose 

Dropout rate: 13% (due to AE and LOE); 
Analgesia at the first 4 hours: 
HC/acetaminophen & Tram/acetaminophen > 
placebo (P<0.05); no difference between 
HC/acetaminophen and Tram/acetaminophen 
For days 1-5: mean PR 
HC/acetaminophen=Tram/acetaminophen>Place 
bo, but no difference in mean PI and final PR/PI 
among 3 groups 

Comparable 
between HC and 
Tram in common 
AEs: somnolence, 
nausea, vomiting, 
dizziness, 

Hewitt et al: 
200614 

HC/acetaminophen 
(10/650mg) 
Tramadol/acetaminop 
hen (37.5/325mg) 
Tramadol/acetaminop 
hen (75/650mg) 
placebo 

Post-OP dental 
pain 
VAS≥50mm 

N=200 
patients; 
50/arm 

R/DB/PC/AC single-
dose, 
8-hr pain assessment 

7.5% dropouts (with LOCF) 
Analgesia 0-8 hours post dosing: 
HC/acetaminophen & Tram/acetaminophen 
(75/650mg) > placebo (P<0.05) and HC slightly 
> Tram (but NS).  

Common AEs: 
dizziness, nausea, 
vomiting, 
headache; 
HC>Tram 

Fricke et al: 
200234 
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HC/acetaminophen 
(10/1000mg) 

Orthopedic 
surgery 

N=418 
136-141/arm 

R/DB/PC/AC single-
and multiple-dose, 

All treatments superior to placebo in PID during 
first 6-hour assessment; 

Overall common 
AEs: celecoxib was 

Gimbel et al: 
200035 

Celecoxib 200mg Bunionectomy, placebo pts re- During the 5-day multiple dose, celecoxib better than 
Placebo ligament repair, randomized to either superior to HC/acetaminophen HC/acetaminophen 
Single-dose (8hr), open reduction tx for multiple-dose 
Multiple dose (tid x5 and internal period 
days) fixation of 

fracture, 
laminectomy or 
osteotomy 
VAS≥45mm 

HC/acetaminophen Post-op dental N=207 pts R/DB/PC in acute Both active treatments were superior to placebo Higher frequency Fricke at al 
(10/1000 mg), pain with pain, single dose, 6 in SPID3 and SPID6, TOTPAR3 and TOTPAR in 1993 36 

Ketorolac (10 mg) moderate pain hour pain assessment 6; Ketorolac was superior to HC/acetaminophen HC/acetaminophen 
placebo post dental (PI on 4-point and combination combination 

procedure 100-mmVAS, PR on 
(65-68/arm) 5-point) 

HC/acetaminophen Post-op dental N=232 pts R/DB/PC single dose Both treatments was superior to placebo, Typical opioid AEs Forbes et al 
(7.5/500 mg), pain with in acute pain, 6-hour HC/acetaminophen was superior to 1994 37 

Codeine/acetaminoph moderate or pain assessment codeine/acetaminophen 
en (30/300 mg) severe pain 
placebo post dental 

surgery 
HC: hydrocodone (IR); acetaminophen: acetaminophen; OX: oxycodone (IR); IB: ibuprofen (IR); PC: placebo control; NS: not statistical 
significance 
R: randomized, DB: double-blind, PC: placebo-controlled. 
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Appendix 2 
Report from the Acute Liver Failure Study Group 

Larson AM et al: Acetaminophen-Induced Acute Liver Failure: Results of a United 
States Multicenter, Prospective Study. Hepatology 42: 1364-1372, 200528 

Study Design: Historical prospective evaluation of demographic, clinical, laboratory and 
outcome information all subjects meeting entry criteria for acute liver failure (ALF) at the 
22 academic centers participating in the ALF Study Group in US between Jan 1, 1998 
and Dec 31, 2003 (6 calendar years). 

ALF entry criteria: 
•	 INR≥1.5 
•	 Hepatic encephalopathy 
•	 Within 26 weeks of illness onset without apparent chronic liver disease 
•	 Informed consent from patients’ legal next of kin (because of encephalopathy) 
•	 Outcomes defined as liver transplantation, discharge or 3 weeks after admission 

acetaminophen exposure information for each patient 
•	 Total dose 
•	 Type of acetaminophen product 
•	 Duration of use 

Criteria for causality between acetaminophen and ALF: 
•	 A history of potentially toxic acetaminophen ingestion (i.e.> 4 g/day, the 

maximum dose recommended on the package) within 7 days of presentation; 
•	 Detection of any level of acetaminophen in the serum; OR 
•	 A serum ALT >1,000 IU/L with a history of acetaminophen ingestion, 

irrespective of the acetaminophen level 
•	 Exclusion: 

o	 acute hepatitis A and B 
o	 hepatic ischemia 
o	 autoimmune hepatitis 
o	 Wilson disease 

Confirmatory diagnosis: 
•	 Case report forms reviewed by investigator at the central site (UTSW) 
•	 Annual on-site audits conducted by the central site 

ALF severity assessment: 
•	 The Acute Physiology and Chronic Health Evaluation (APACHE) II score 
•	 Model for End Stage Liver Disease (MELD) score 
•	 The King’s College Hospital criteria for ALF (“King’s Criteria”) 

Definitions: 
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•	 Intentional (suicidal) ingestion: a single time-point ingestion in a patient admitting 
suicidal intent 

•	 Unintentional ingestion: a multiple-time-point ingestion to relieve pain or other 
somatic symptoms with denial of suicidal intent. 

•	 Alcohol abuse: was defined as consumption of ≥40 g alcohol per day in men and 
≥20 g alcohol per day in women. 

Results 

Overall study population 
•	 A total of 662 ALF cases (all causes) enrolled during the 6-year from the 22 

centers, 302 cases (46% of 662) were acetaminophen-related hepatotoxicity with 
the following 17 exclusions: 
o	 10 of them with insufficient data 
o	 17 with competing causes: viral hepatitis, concomitant polydrug use or shock 

•	 The 275 acetaminophen-related ALF cases (42% of 662) for final evaluation 
(Table 1), 
o	 acetaminophen-related ALF increased from 28% in 1998 to 51% in 2003 

(Figure 1).  
o	 >80% of the patients were transferred from other institutions with significant 

encephalopathy (so compromising history taking) 
o	 The 22 participating centers represented approximately 30% of US transplant 

capability 
o	 An additional 40% of cases were not enrolled because of lack of informed 

consent or inadequate information to ensure the diagnosis 
o	 Estimated total acetaminophen-related ALF cases at US transplant centers: 

250 per year 

Type of acetaminophen products 
•	 OTC products: 53% (n=147) used only OTC 

o	 96% (n=141): single OTC product 
o	 4% (n=6): two OTC products 

• Rx products (opioid combo): 44% (n=120) used opioid/acetaminophen products 
o	 28% (n=76): Rx only 
o	 15% (n=41): Rx and OTC 

•	 Concurrent use of 2 acetaminophen preparations: 22% overall 

Current antidepressant use 
•	 39% (n=108) ≥1 Rx antidepressant 
•	 12% (n=34): 2 or 3 simultaneously 
•	 Females>males (46% vs. 20%) 
•	 More likely to take opioid (17% vs. 5%) and opioid/acetaminophen (55% vs. 

37%) 

Unintentional vs. Intention overdose (Table 2) 
•	 44% (n=122): intentional 

13
 
117



 

 
  
   

 
  

 
 
 
 
 
   
  
 
 
  

 
 

 
 
  
 
 

 
 

 
 

 
 

 
 
 
 

  
 

 
 
 
 

 
 
   

  

•	 48% (n=131): unintentional 
o	 79% for pain or constitutional symptoms 
o	 Many (n or %?) ingested modest amounts of acetaminophen over weeks or 

months 
•	 8% (n=22): unclear 
•	 Differences between unintentional vs. intentional: 

o	 Older patients (median age: 38 yrs vs. 32 yrs) 
o	 Multiple acetaminophen products (38% vs. 5%) 
o	 Sought care longer after symptoms onset (media days: 4 vs. 1) 
o	 Less likely to report depression 
o	 Significantly lower serum acetaminophen level 
o	 Significantly lower ALT 
o	 More like to have severe hepatic encephalopathy 
o	 Similar history of past substance abuse 
o	 Similar education level 
o	 19 patients with unintentional overdose used acetaminophen > 7 days 

Opioid/acetaminophen use: (n=120, 44% of 275) 
•	 63% (n=83 of 131) unintentional, 18% (n=22 of 122) intentional 
•	 69% (n=83 of 120) were hydrocodone/acetaminophen (Vicodin) 
•	 Clinical indictor of disease severity such as platelets, ALT, bilirubin: lower 
•	 No difference in transplantation rate and overall survival 
•	 A third of narcotic users were simultaneously ingesting an OTC acetaminophen 

products (data not shown) 

History of substance abuse: 
•	 Similar between unintentional group (35%) and intentional group (31%) 
•	 Toxicology screens (all drugs of abuse including narcotics): 

o	 N=77 subjects (28% of 275) available 
o	 N=58 positive (75% of 77 or 21% of 275): 
� N=10: marijuana 
� N=11: cocaine 
� N=5: amphetamines 
� N=32: opiates, benzodiazepines, barbiturate or TCA or combinations 

o	 Not distinguished in illegal and legal narcotic use 

Alcohol use and Abuse 
•	 Chronic alcohol use: 55% 
•	 Alcohol abuse: 35% 
•	 Alcohol abusers vs. non-abusers 

o	 lower acetaminophen level 
o	 less likely to use antidepressants or narcotic combination 
o	 less likely to present with severe hepatic encephalopathy 

•	 No differences between abusers and abstinent in INR, ALT, bilirubin, BMI, 
APACHE II score, MELD score or overall survival 
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•	 65% patients with ≤ 4 acetaminophen/day were alcohol abusers and consumed 
greater alcohol than those taking > 4 g acetaminophen/day  (data not shown) 

Acetaminophen dose: 
•	 N=19 (7%) took acetaminophen ≤ 4 g/day 
•	 Lower dose vs. higher dose: 

o	 Older 
o	 More unintentional 
o	 More often used or abused alcohol 

Outcomes 
•	 N=178 (65%) survived without liver transplantation: no significant differences 

from non-survivors in serum acetaminophen level, antidepressant use, total 
acetaminophen dose, type of overdose, narcotic or narcotic combination use, 
bilirubin, platelets, BMI, sex, age, ethnicity 

•	 N=74 (27%) died 
•	 N=23 (8%) underwent transplantation 
•	 Overall, n=196 (71%) alive at the 3-week outcome point 

Summary and Conclusion 
1.	 acetaminophen-related hepatotoxicity accounted for at least 42% acute liver 

failure cases in US 
2.	 Intentional and unintentional acetaminophen overdose almost equally contributed 

to the acetaminophen-related ALF. 
3.	 44% (n=120 of 275) were related to opioid/acetaminophen combination products, 

69% (n=83 of 120) were hydrocodone/acetaminophen products and 30% (n=83 of 
275) or 63% (n=83 of 131) were unintentional.  

4.	 Overall 22% of patients simultaneously took 2 acetaminophen preparations.  
5.	 A third of narcotic/acetaminophen users simultaneously took OTC acetaminophen 

products 
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A040 
366 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

SOLUTION 
; ORAL 

500MG/15M 
L;7.5MG/15 
ML 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

NESHER PHARMS 

A040 
834 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

SOLUTION 
; ORAL 

325MG/15M 
L;10MG/15 
ML 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

PHARM ASSOC 

A040 
182 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

SOLUTION 
; ORAL 

500MG/15M 
L;7.5MG/15 
ML 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

PHARM ASSOC 

A040 
520 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

SOLUTION 
; ORAL 

500MG/15M 
L;7.5MG/15 
ML 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A200 
343 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

SOLUTION 
; ORAL 

325MG/15M 
L;7.5MG/15 
ML 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VISTAPHARM 

A088 
058 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

VICODIN ABBOTT 

A040 
117 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

VICODIN HP ABBOTT 

A089 
736 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

VICODIN ES ABBOTT 

A040 
746 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
736 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
813 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 
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A040 
729 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
748 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
757 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
754 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A040 
769 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AMNEAL PHARMS NY 

A201 
013 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AUROLIFE PHARMA LLC 

A201 
013 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AUROLIFE PHARMA LLC 

A201 
013 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

AUROLIFE PHARMA LLC 

A090 
415 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

BOCA PHARMA 

A090 
415 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

BOCA PHARMA 

A090 
415 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

BOCA PHARMA 
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A040 
288 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

400MG;10M 
G 

ZYDONE ENDO PHARMS 

A040 
288 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

400MG;5M 
G 

ZYDONE ENDO PHARMS 

A040 
288 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

400MG;7.5 
MG 

ZYDONE ENDO PHARMS 

A040 
400 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A040 
409 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

ANEXSIA 5/325 MALLINCKRODT 

A040 
405 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

ANEXSIA 7.5/325 MALLINCKRODT 

A040 
201 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A089 
160 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

ANEXSIA MALLINCKRODT 

A040 
084 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A040 
201 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A040 
084 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 
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A089 
725 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

ANEXSIA 7.5/650 MALLINCKRODT 

A040 
084 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A040 
468 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;10M 
G 

ANEXSIA MALLINCKRODT 

A040 
084 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MALLINCKRODT 

A040 
556 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A040 
658 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A040 
556 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

300MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A040 
846 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;2.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A040 
432 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A089 
698 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;2.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A089 
699 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 
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A081 
223 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A040 
849 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A089 
689 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

MIKART 

A090 
118 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
118 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
118 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
265 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
265 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
265 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
380 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
380 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 
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A090 
380 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A090 
380 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

SUN PHARM INDS INC 

A040 
100 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

LORTAB UCB INC 

A087 
722 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

LORTAB UCB INC 

A087 
757 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

CO-GESIC UCB INC 

A040 
355 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
655 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
656 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
356 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
144 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;2.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A089 
971 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 
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A040 
144 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
143 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
155 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
358 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
157 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

VINTAGE PHARMS 

A040 
148 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;10M 
G 

NORCO WATSON LABS 

A040 
099 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;5M 
G 

NORCO WATSON LABS 

A040 
148 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

325MG;7.5 
MG 

NORCO WATSON LABS 

A040 
148 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A081 
079 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;2.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A089 
883 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;5M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 
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A081 
080 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

500MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A040 
094 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A040 
094 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

650MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A040 
094 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A040 
094 

A 
A 

Yes ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A081 
083 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

750MG;7.5 
MG 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS 

A040 
495 

A 
A 

No ACETAMINOPHE 
N; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

660MG;10M 
G 

HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 

WATSON LABS FLORIDA 

N022 
439 

Yes CHLORPHENIRA 
MINE MALEATE; 
HYDROCODONE 
BITARTRATE; 
PSEUDOEPHEDRI 
NE 
HYDROCHLORID 
E 

SOLUTION 
; ORAL 

4MG/5ML;5 
MG/5ML;60 
MG/5ML 

ZUTRIPRO CYPRESS PHARM 

A077 
273 

No CHLORPHENIRA 
MINE 
POLISTIREX; 
HYDROCODONE 
POLISTIREX 

CAPSULE, 
EXTENDE 
D 
RELEASE; 
ORAL 

EQ 4MG 
MALEATE; 
EQ 5MG 
BITARTRA 
TE 

TUSSICAPS HI-TECH PHARMA CO 

A077 
273 

Yes CHLORPHENIRA 
MINE 
POLISTIREX; 
HYDROCODONE 
POLISTIREX 

CAPSULE, 
EXTENDE 
D 
RELEASE; 
ORAL 

EQ 8MG 
MALEATE; 
EQ 10MG 
BITARTRA 
TE 

TUSSICAPS HI-TECH PHARMA CO 
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A091 
632 

AB No CHLORPHENIRA 
MINE 
POLISTIREX; 
HYDROCODONE 
POLISTIREX 

SUSPENSI 
ON, 
EXTENDE 
D 
RELEASE; 
ORAL 

EQ 8MG 
MALEATE/ 
5ML;EQ 
10MG 
BITARTRA 
TE/5ML 

HYDROCODONE POLISTIREX 
AND CHLORPHENIRAMINE 
POLISTIREX 

TRIS PHARMA INC 

N019 
111 

AB Yes CHLORPHENIRA 
MINE 
POLISTIREX; 
HYDROCODONE 
POLISTIREX 

SUSPENSI 
ON, 
EXTENDE 
D 
RELEASE; 
ORAL 

EQ 8MG 
MALEATE/ 
5ML;EQ 
10MG 
BITARTRA 
TE/5ML 

TUSSIONEX PENNKINETIC UCB INC 

A088 
017 

A 
A 

No HOMATROPINE 
METHYLBROMID 
E; 
HYDROCODONE 
BITARTRATE 

SYRUP; 
ORAL 

1 5MG/5ML; 
5MG/5ML 

HYDROCODONE BITARTRATE 
AND HOMATROPINE 
METHYLBROMIDE 

ACTAVIS MID ATLANTIC 

A040 
613 

A 
A 

Yes HOMATROPINE 
METHYLBROMID 
E; 
HYDROCODONE 
BITARTRATE 

SYRUP; 
ORAL 

1 5MG/5ML; 
5MG/5ML 

HYDROCODONE BITARTRATE 
AND HOMATROPINE 
METHYLBROMIDE 

HI TECH PHARMA 

A088 
008 

A 
A 

No HOMATROPINE 
METHYLBROMID 
E; 
HYDROCODONE 
BITARTRATE 

SYRUP; 
ORAL 

1 5MG/5ML; 
5MG/5ML 

HYDROCODONE BITARTRATE 
AND HOMATROPINE 
METHYLBROMIDE 

WOCKHARDT 

A088 
508 

AB Yes HOMATROPINE 
METHYLBROMID 
E; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

1.5MG;5MG TUSSIGON KING PHARMS 

A091 
528 

AB No HOMATROPINE 
METHYLBROMID 
E; 
HYDROCODONE 
BITARTRATE 

TABLET; 
ORAL 

1.5MG;5MG HOMATROPINE 
METHYLBROMIDE AND 
HYDROCODONE BITARTRATE 

NOVEL LABS INC 

N020 
716 

AB Yes HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

7 5MG;200 
MG 

VICOPROFEN ABBOTT 

A076 
642 

No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

10MG;200M 
G 

REPREXAIN AMNEAL PHARMS NY 

A076 
642 

No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

2 5MG;200 
MG 

REPREXAIN AMNEAL PHARMS NY 
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A076 
642 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

5MG;200M 
G 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

AMNEAL PHARMS NY 

A076 
642 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

7 5MG;200 
MG 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

AMNEAL PHARMS NY 

A076 
023 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

7 5MG;200 
MG 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

TEVA 

A077 
723 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

10MG;200M 
G 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

VINTAGE PHARMS 

A077 
727 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

5MG;200M 
G 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

VINTAGE PHARMS 

A077 
723 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

7 5MG;200 
MG 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

VINTAGE PHARMS 

A077 
454 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

5MG;200M 
G 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

WATSON LABS FLORIDA 

A076 
604 

AB No HYDROCODONE 
BITARTRATE; 
IBUPROFEN 

TABLET; 
ORAL 

7 5MG;200 
MG 

HYDROCODONE BITARTRATE 
AND IBUPROFEN 

WATSON LABS FLORIDA 

N022 
442 

Yes HYDROCODONE 
BITARTRATE; 
PSEUDOEPHEDRI 
NE 
HYDROCHLORID 
E 

SOLUTION 
; ORAL 

5MG/5ML;6 
0MG/5ML 

REZIRA CYPRESS PHARM 
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BASIS FOR THE RECOMMENDATION TO MAINTAIN
 

HYDROCODONE COMBINATION PRODUCTS IN SCHEDULE III 

OF THE CONTROLLED SUBSTANCES ACT
 

I. INTRODUCTION 

The Food and Drug Administration (FDA) is recommending the continued control of 
hydrocodone combination products in Schedule III of the Controlled Substances Act 
(CSA). Hydrocodone substance was listed in Schedule II of the CSA upon the 
enactment of the CSA in 1971.  At that time, hydrocodone combination products in 
specified doses (containing no greater than 15 milligram (mg) hydrocodone) were 
listed in Schedule III of the CSA when formulated with specified amounts of an 
isoquinoline alkaloid of opium or one or more therapeutically active nonnarcotic 
ingredients. Any other products that contain single entity hydrocodone or 
combinations of hydrocodone and other substances outside the range of specified 
doses are listed in Schedule II. 

After receiving a Citizen Petition in 1999, requesting the rescheduling of 
hydrocodone combination products to Schedule II of the CSA, the Drug Enforcement 
Administration (DEA) in 2004 requested that the Department of Health and Human 
Services (HHS) provide a scientific and medical evaluation of the available 
information and a scheduling recommendation for hydrocodone combination 
products, pursuant to 21 U.S.C. 811(b) and (c).   

Pursuant to 21 U.S.C. 811(b), the Secretary is required to consider in the scientific 
and medical evaluation eight factors determinative of control or removal of a drug or 
other substance from the schedules of the CSA.  Pursuant to 21 U.S.C. 811(c), the 
Secretary shall consider the following factors with respect to each substance proposed 
to be controlled or removed from the schedules: 

1.	 Its actual or relative potential for abuse.  
2.	 Scientific evidence of the drug's pharmacological effects.  
3.	 The state of current scientific knowledge regarding the drug or other  

substance. 
4.	 Its history and current patterns of abuse.  
5.	 The scope, duration and significance of abuse.  
6.	 What, if any, risk there is to the public health.  
7.	 Its psychic or physiologic dependence liability. 
8.	 Whether the substance is an immediate precursor of a substance already  

controlled. 

Following consideration of the eight factors, the Secretary must make three findings 
to recommend scheduling a substance in the CSA.  The three required findings relate 
to the substance's abuse potential, legitimate medical use, and safety or dependence 
potential. 
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Administrative responsibilities for evaluating a substance for control under the CSA 
are performed for HHS by FDA, with the concurrence of the National Institute on 
Drug Abuse (Memorandum of Understanding, March 8, 1985, 50 FR 9518-20).   

This evaluation discusses the scientific and medical information relative to each of 
the eight factors, presents findings in the three required areas, and a recommendation 
regarding scheduling. FDA has evaluated all available abuse potential data on 
hydrocodone combination products currently scheduled in Schedule III, which was 
the subject of DEA's request.  FDA discussion focuses on the hydrocodone 
combination products, not on hydrocodone drug substance in Schedule II. 

After consideration of the scientific and medical evidence presented under the eight 
factors discussed above, FDA, with concurrence of NIDA, recommends that the 
hydrocodone combination products remain controlled in Schedule III of the CSA. 

II. BACKGROUND 

Currently, hydrocodone/acetaminophen combination products have an important and 
legitimate role in the treatment of pain, and are approved for management of mild, 
moderate, and severe pain associated with cancer in adults and children (Guideline 
for the Management of Cancer Pain in Adults and Children, 2005) and are considered 
a Step 2 therapeutic option on the World Health Organization (WHO) Analgesic 
Ladder. This guidance for the treatment of cancer pain states that the use of the 
hydrocodone combination products is recommended prior to the initiation of therapy 
with a more potent opioid indicated in the treatment of severe pain (World Health 
Organization, 1986). Nonsteroidal antiinflammatory drugs (NSAIDs) are considered 
as the first step in analgesic therapy for chronic pain, to be followed by opioids, alone 
or in combination, when greater analgesia is needed.  The use of single entity opioids 
(Step 3) such as morphine (Schedule II), oxycodone (Schedule II), hydromorphone 
(Schedule II), and fentanyl (Schedule II) is indicated when the combination products 
containing lower doses of opioids have failed. 

As described in the hydrocodone/acetaminophen monograph in the Clinical 
Pharmacology Online database, these products are prescribed for severe cancer pain 
and other chronic and acute pain.  The recently published Opioid Guidelines in the 
Management of Chronic Non-Cancer Pain (2006) indicates that opioids are effective 
and extensively used by as many as 90 percent of patients for chronic pain in pain 
management settings and effective in managing chronic pain. 

Other opioid analgesic combination products currently on the market include 
oxycodone in combination with acetaminophen or aspirin (Schedule II); codeine in 
combination with acetaminophen or in combination with aspirin, butalbital, and 
caffeine, or in combination with carisoprodol and aspirin (Schedule III); and, 
propoxyphene in combination with acetaminophen (Schedule IV). 
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Hydrocodone combination products are widely prescribed and used in the United 
States. In 2006, there were approximately 113 million prescriptions for hydrocodone 
combination products, which correspond to approximately 41 million of patients.  In 
contrast, in 2006, there were approximately 38 million prescriptions for oxycodone
containing products (Schedule II), or approximately 13.7 million patients.  In 2006, 
only about 23 million prescriptions for propoxyphene products and 21 million 
prescriptions for codeine containing products were issued. 

Codeine and acetaminophen combination products (Schedule III) are approved for 
relief of mild to moderately severe pain.  Codeine combined with acetaminophen or 
aspirin is not as frequently prescribed as the hydrocodone combinations.  Codeine 
requires metabolism by the cytochrome P450 enzyme, 2D6, to its active metabolite, 
morphine, and as many as 7 percent of the U.S. population lacks adequate 2D6 levels 
for this metabolic activity (Poolsup et al., 2000). Therefore, these products are not 
effective in this population. In 2006, 21 million prescriptions for codeine containing 
products were dispensed, compared to 113 million prescriptions for hydrocodone 
combination products.  In 2006, approximately 13 million patients received a 
prescription for codeine containing products, compared to approximately 15.8 
millions of patients in 2002.   

Changes in the scheduling of hydrocodone could have a number of effects.  First, 
because prescriptions for Schedule II drugs are required to be handwritten; more 
doctor visits may be needed to obtain the refills for patients who receive Schedule II 
products chronically.  If patients do not have ready access to a physician each time a 
refill is needed, they might seek alternative, potentially inappropriate treatments or 
choose to go without treatment for their pain, leading to adverse health outcomes.  
The unintended consequences of changes affecting prescribing requirements have 
been observed at the state level, when in 1989 the State of New York imposed a 
triplicate program for the widely used benzodiazepine agents.  Ross-Degnan et al. 
(2004) and Simoni-Wastila et al. (2004) showed that the New York program reduced 
use of benzodiazepines among chronically ill patients for whom these agents 
represent effective treatments.  These investigators also concluded that the largest 
reduction in benzodiazepine use was seen among patients with seizure disorders. 
Furthermore, they concluded that this program did not reduce the problematic use of 
these drugs. 

Changes in the scheduling for hydrocodone combination products could also drive the 
use of alternative treatments with significant abuse potential.  For example, frequency 
of use of the approved oxycodone products may increase relative to the 
hydrocodone/acetaminophen combination products if the latter become listed in 
Schedule II. Finally, rescheduling of hydrocodone combination products could result 
in a switch to less efficacious pain medications, such as NSAIDs, though they are 
generally not adequate for treating severe pain, or lead to people leaving their pain 
untreated, leading to loss of functioning and activity.  
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III. EVALUATING HYDROCODONE COMBINATION PRODUCTS UNDER THE EIGHT 

FACTORS 

This section presents the current scientific and medical knowledge about 

hydrocodone combination products. 


1. ACTUAL OR RELATIVE POTENTIAL FOR ABUSE 

The term "abuse" is not defined in the CSA.  When assessing the abuse potential 
of a substance, the Secretary considers numerous factors, including the prevalence 
and frequency of use in the general public and in specific subpopulations, the 
amount of the material that is available for illicit use, the ease with which the 
substance may be obtained or manufactured, the reputation or status of the 
substance "on the street," evidence relevant to population groups that may be at 
particular risk, and relationship to a substance already listed.  

Abuse potential is a complex determination with many dimensions.  There is no 
single test or assessment procedure that, by itself, provides a full and complete 
characterization. Thus, no single measure of abuse potential is ideal.  
Scientifically, a comprehensive evaluation of the relative abuse potential of a drug 
substance includes consideration of the drug’s receptor binding affinity, 
preclinical pharmacology, reinforcing effects, discriminative stimulus effects, 
dependence producing potential, pharmacokinetics and routes of administration, 
toxicities, assessment of the clinical efficacy-safety database relative to actual 
abuse, clinical abuse potential studies, and the public health risks following 
marketing of the substance.   

Animal data, human data, and epidemiological data are all used in determining a 
substance's abuse potential.  Epidemiological data can also be an important 
indicator of actual abuse.  Finally, evidence of clandestine production and illicit 
trafficking of a substance are also important factors.  

In considering the request by DEA to consider placing hydrocodone combination 
products in Schedule II under the CSA, FDA has evaluated all available data on 
the combination products.   

Hydrocodone (dihydrocodeinone) is a semisynthetic opioid derived from codeine.  
Like morphine and other morphine-like opioid substances, hydrocodone produces 
analgesia, depresses the cough reflex, reduces gastrointestinal motility, produces 
respiratory depression, miosis, and has the potential of being abused.  
Hydrocodone and related opioids produce their major effects in the central 
nervous system (CNS) through interaction with opioid receptors.  There are three 
well-characterized opioid receptors known as mu (µ), delta (δ) and kappa (κ). 
Both, hydrocodone and morphine exert their main effects through the interaction 
with the µ opioid receptor (Gutstein and Akil, 2006).  For detailed data on in vitro 
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binding studies and activation of the opioid receptors, see  Factor 2 entitled, 
“SCIENTIFIC EVIDENCE OF THE DRUG’S PHARMACOLOGICAL EFFECT,” below.  

Hydrocodone substance is considered to have high potential for abuse and has 
been listed in Schedule II of the CSA since enactment in 1971.  However, 
combination products containing hydrocodone and either an isoquinoline alkaloid 
of opium or one or more nonnarcotic therapeutically active ingredients were 
placed in Schedule III of the CSA by Congress, based upon the concentration of 
hydrocodone and the second component of the combination product.  DEA states 
in its transmittal of the petition it received and its request for a medical and 
scientific evaluation and scheduling recommendation, that it is generally believed 
that the addition of isoquinoline alkaloids and other nonnarcotic ingredients 
reduce the abuse potential of hydrocodone combination products relative to 
hydrocodone substance. 

Several combination products containing hydrocodone in combination with 
acetaminophen, aspirin, ibuprofen, and homatropine are currently marketed as 
analgesics for pain relief and as cough suppressants.  Currently marketed 
hydrocodone combination products include analgesics such as Vicodin, 
Vicoprofen, Lortab, Lorcet, Norco, Co-Gesic, Hydrocet, Anexsia, Azdone, 
Zydone, and cough suppressants such as Hycodan, Mycodone, Tussionex 
Pennkinetic,Tussigon and several generics).  In 2006, 113 million prescriptions 
for hydrocodone/acetaminophen were dispensed in the United States [Verispan, 
Vector One™: National (VONA)]1, representing over 41.1 million of patients 
[Vector One™: Total Patient Tracker (TPT)]2. 

The clinical rationale for the less restrictive schedule for hydrocodone 
combination products compared to the schedule for hydrocodone substance takes 
into consideration the potentiation of therapeutic effects of hydrocodone 
(enhancement of analgesia) by the addition of a nonnarcotic ingredient in a 
recognized therapeutic amount, thus reducing the amount of hydrocodone needed 
to achieve the desired therapeutic effect and reducing adverse events.  Thus, 
hydrocodone and the nonnarcotic analgesic ingredient contribute to the enhanced 
analgesic effect of the combination products (Beaver, 1984).  The subjective 
opioid effects associated with potential for abuse, such as euphoria and liking, as 
well as the adverse effects produced by hydrocodone are dose-related.  By 
reducing the amount of hydrocodone needed to achieve the desired therapeutic 
effect, the likelihood of producing positive opioid reinforcing effects is reduced.  

1 Verispan’s Vector One™: National VONA measures retail dispensing of prescriptions or the frequency 
with which drugs move out of retail pharmacies into the hands of consumers via formal prescriptions.  
The Vector One™ database integrates prescription activity from a variety of sources including national 
retail chains, mass merchandisers, pharmacy benefits managers and their data systems, and provider 
groups.   

2 Verispan’s Vector One™: Total Patient Tracker (TPT) is a national-level projected audit designed to 
estimate the total number of unique patients across all drugs and therapeutic classes.  Total patient 
numbers are determined by unique patient counts projected to a national total of retail prescriptions. 
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Therefore, hydrocodone combination products have less abuse potential than 
hydrocodone substance. 

Beaver (1984) has demonstrated that combining an optimal dose of 
acetaminophen or aspirin with hydrocodone or oxycodone produces an additive 
analgesic effect which is greater than that obtained by doubling the dose of either 
constituent administered alone.  The abuse potential of hydrocodone substance 
has been studied in animals and in human volunteers.  Hydrocodone substance 
functions as a positive reinforcer in rats in self-administration studies, and in drug 
discrimination studies substitutes for morphine in both rats and primates 
(Tomkins et al., 1997; Lelas et al., 1999). Self-administration and drug 
discrimination studies are typically conducted on substances and not on 
combinations of substances.   

In subjects with a history of opioid abuse, but who were not physically dependent 
at the time of the studies, (Fraser and Isbell, 1950; Jasinski and Martin, 1967) 
hydrocodone (Schedule II) produced signs and symptoms that were similar to 
those of the typical µ opioid agonist morphine (Schedule II), including drug liking 
and euphoria. However, in non-drug abusing volunteers, oral hydrocodone 
generated subjective effects indicative of both positive and unpleasant effects 
(Kaplan et al., 1997). 

Zacny (2003) studied the pleasant subjective, psychomotor, and physiological 
effects of hydrocodone in non-drug abusing volunteers elicited by the 
recommended therapeutic dose of Hycodan (Schedule III combination product 
containing hydrocodone and homatropine methylbromide) and at four times the 
recommended dose.  Hycodan tablets and syrup contain hydrocodone (5 mg per 
tablet or teaspoon) as an antitussive agent, and a subtherapeutic amount of the 
anticholinergic substance homatropine methylbromide (1.5 mg per tablet or 
teaspoon) to discourage deliberate overdosage.  This non-drug abusing population 
closely mirrors patients taking hydrocodone combination products for its 
therapeutic effects.  Effects of Hycodan (Schedule III) were compared to the 
effects of morphine (Schedule II) and lorazepam (Schedule IV) which was used 
for its performance impairment properties.  Hycodan at four times the therapeutic 
recommended dose had similar effects to morphine, in producing pleasant as well 
as unpleasant effects (dizziness, drug disliking), while producing a less marked 
psychomotor cognitive impairment than that observed with lorazepam.  Post-
session ratings of overall liking were not significant (Zacny, 2003).  Therefore, 
when increasing the dose of the hydrocodone combination cough suppressant 
product, the drug produces a mixture of pleasant and unpleasant effects, with the 
unpleasant effects limiting the abuse potential of this combination.  The 
nonnarcotic ingredients of the hydrocodone combination products limit the abuse 
potential of the products because they elicit toxic, dysphoric, and/or unpleasant 
effects, which are exacerbated as the doses of the product are increased.  
Therefore, any desired effects from hydrocodone are mitigated by the unpleasant 
effects of the other ingredients in the combination.  This effect essentially vitiates 
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and decreases the abuse potential of the product relative to any single entity 
product of hydrocodone substance.  See Factor 3 entitled, “THE STATE OF 
CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE DRUG OR OTHER 
SUBSTANCES,” below for a description of the unpleasant effects attributed to the 
nonnarcotic ingredients in the hydrocodone combination products.  

In a similar clinical abuse liability study, Zacny and Bolbolan (2005) reported the 
dose-related opioid effects of hydrocodone/acetaminophen in a population of 
recreational drug users. At the highest dose tested of 20 mg of hydrocodone and 
1,000 mg of acetaminophen, the combination produced similar effects to those of 
40 mg of morphine.  Were this combination an approved product, it would be 
listed in Schedule II because the amount of hydrocodone is outside of the 
specified amount required for a Schedule III product.  Some subjects experienced 
unpleasant adverse events while others had elevated liking ratings.  The 5 mg 
hydrocodone/500 mg acetaminophen dose did not produce significant effects on 
any of the subjective measures. The 10 mg hydrocodone/500 mg acetaminophen 
dose produced effects similar to those of morphine, but many of the effects did 
not significantly differ from placebo. 

In conclusion, and as detailed above, the addition of a nonnarcotic active 
ingredient lowers the potential for abuse of hydrocodone combination products 
(Schedule III) compared to hydrocodone substance (Schedule II) in two ways:   

(1) By reducing the amounts of hydrocodone needed to reach the desired  
therapeutic effect and limiting in this way the intake of hydrocodone to lower 
doses that might not be perceived by patients as reinforcing and pleasant; and,  

(2) By the mediation of toxic, dysphoric, and unpleasant effects if high doses of 
these products are ingested for abuse and misuse purposes.   

2. SCIENTIFIC EVIDENCE OF THE DRUG’S PHARMACOLOGICAL EFFECT 

Hydrocodone is marketed primarily for therapeutic purposes in fixed 
combinations with nonopiate drugs, such as acetaminophen, aspirin and 
ibuprofen, chlorpheniramine, and homatropine methylbromide.  Combination 
products of hydrocodone with NSAIDs are indicated for the management of 
moderate to moderately severe pain, whereas the combination products of 
hydrocodone with homatropine or chlorpheniramine are used for the relief of 
cough. The combination products are listed in Schedule III of the CSA.  

Pharmacologically, hydrocodone mediates analgesia and acts as cough 
suppressant through a different mechanism than the other components of the 
available combination products. 
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The next subsections describe the mechanism of action of hydrocodone, NSAIDs, 
the pharmacological basis of the combination hydrocodone/NSAIDs combination 
products, and the pharmacological basis for the hydrocodone/chlorpheniramine 
and hydrocodone/homatropine methylbromide combinations. 

a. Mechanism of Action of Hydrocodone 

Hydrocodone is recognized for its analgesic and antitussive properties.  These 
pharmacological effects are mediated through the activation of opioid 
receptors in the CNS.  Each of the three well characterized types of opioid 
receptors known as µ, δ, and κ is differentially distributed in the CNS and 
mediates unique pharmacological responses. 

Activation of the µ opioid receptors is associated with analgesia, cough 
suppression, respiratory depression, miosis, inhibition of gastrointestinal 
motility, and feelings of well-being (euphoria) (Pasternak, 1993).   

The κ opioid receptors also mediate analgesia and cough suppression.  
However, unlike the µ agonists, κ agonists produce dysphoria and mediate 
psychotomimetic effects, such as disorientation and depersonalized feelings 
(Pfeiffer et al., 1986). 

The consequences of the activation of the δ opioid receptors in humans are not 
as well-characterized, though in animals, activation of this receptor is 
correlated with analgesia and cough suppression (Gallantine and Meert, 2005; 
Kotzer et al., 2000) 

Receptor binding studies on cloned human δ, µ, and κ receptors show that 
hydrocodone displays higher affinity for µ opioids receptors than for κ and δ 
receptors.3  In these studies, hydrocodone binds to µ-opioid receptors labeled 
with the selective ligand DAMGO with a Ki of 36.4±13.15 nM, showing less 
affinity for δ receptors labeled with DADLE  (Ki 1,021±238) and for κ 
receptors labeled with U69593 (Ki= 717±177) (Kotzer et al., 2000). 

Chen et al. (1991) observed that hydrocodone binds to the µ opioid receptors 
in rat brain homogenates labeled with the selective ligand DAMGO with high 
affinity (Ki =19.8 nM), but with relatively lower affinity when compared to 
morphine and hydromorphone  (hydrocodone, Ki=19.8 nM vs 1.2 nM for 
morphine and 0.6 nM for hydromorphone).  Under the same experimental 
conditions, oxycodone and codeine bind to µ opioids receptors with lower 
affinity than hydrocodone with affinity constants in the order of 47.4 nM and 
248 nM, respectively. 

3 In binding studies, the affinity of a drug for a receptor can be measured through the calculation of the 
equilibrium constant or Ki; the lower the Ki, the higher the affinity of the drug for the receptor. 
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Thompson et al. (2004) showed that hydrocodone substance (Schedule II) and 
oxycodone substance (Schedule II) were 10-fold more potent than codeine 
substance (Schedule II) in stimulating µ and δ opioid receptor- mediated  
G-protein activation using agonist-stimulated [35S]GTPγS binding in cells 
expressing the cloned human µ receptors and expressing endogenous δ 
receptors.   

In conclusion, receptor binding studies show that hydrocodone substance 
displays high affinity for µ opioid receptors, suggesting that analgesic and 
antitussive effects of the drug are mediated through the activation of this 
receptor type.  However, hydrocodone substance also binds to the δ and κ 
receptors, though with less affinity.  It is important to note that drugs that are 
relatively selective at standard doses at one receptor type will interact with 
other receptor types when taken at higher doses, thus leading to changes in the 
pharmacological profile. 

As seen above, hydrocodone substance is a Schedule II full µ opioid agonist.  
The addition of a nonnarcotic clinically active substance at therapeutically 
relevant doses decreases the abuse potential of hydrocodone substance.  The 
second components make a therapeutic contribution and lower the abuse 
potential of these products relative to hydrocodone substance.  Below is 
discussion of how these components contribute to the overall relative abuse 
potential and clinical effectiveness of the combination products (Beaver and 
McMillan, 1980; Beaver, 1984; Zacny, 2003).  In addition, see Factor 3 
entitled, “THE STATE OF CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE 
DRUG OR OTHER SUBSTANCES,” below for a description of the unpleasant 
effects produced by the nonnarcotic ingredients in hydrocodone combination 
products that exacerbate when taken at toxic dosage levels.   

b.  Mechanism of Action of NSAIDs4 

The group of drugs known as NSAIDs are a chemically heterogeneous group 
of substances, often chemically unrelated (although most of them are organic 
acids), which nevertheless share certain therapeutic actions and adverse 
effects. This group now includes drugs such as aspirin, ibuprofen, and 
acetaminophen among others.  Toxicity for these three components of the 
hydrocodone combination products are described under Factor 3 entitled, 
“THE STATE OF CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE DRUG OR 
OTHER SUBSTANCES,” below.  

4  The information provided in this subsection has been extracted from Goodman and Gilman’s The 
Pharmacological Basis of Therapeutics text book.  (Burke, Smyth, and FitzGerald in the Chapter titled 
Analgesic-Antipyretic Agents; Pharmacotherapy of Gout, in the Goodman and Gilman’s The 
Pharmacological Basis of Therapeutics, 11th Edition,  McGraw-Hill, 2006). 
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Most currently available traditional NSAIDs act by inhibiting the 

prostaglandin G/H synthase enzymes, colloquially known as the 

cyclooxygenases (cyclooxygenases -1 and cyclooxygenases-2). 


The inhibition of cyclooxygenase-2 (COX-2) is thought to mediate, in large 
part, the antipyretic, analgesic, and antiinflammatory actions of NSAIDs, 
while the simultaneous inhibition of cyclooxygenase-1 (COX-1) largely but 
not exclusively accounts for unwanted adverse effects in the gastrointestinal 
tract.  

Traditional NSAIDs, including the subclass of selective COX-2 inhibitors, are 
antiinflammatory, analgesic, and antipyretic.  NSAIDs are a chemically 
heterogeneous group of compounds, often chemically unrelated which 
nevertheless share certain therapeutic actions and adverse effects.  Aspirin 
inhibits the COX enzymes but in a manner molecularly distinct from the 
competitive, reversible, active site inhibitors and is often distinguished from 
other NSAIDs. Similarly, acetaminophen, which is antipyretic and analgesic 
but largely devoid of antiinflammatory activity, also is conventionally 
segregated from the group despite its sharing NSAID activity with other 
actions relevant to its clinical action in vivo.  

NSAIDs usually are classified as mild analgesics.  However, consideration of 
the type of pain, as well as its intensity, is important in the assessment of 
analgesic efficacy.  NSAIDs are particularly effective when inflammation has 
caused sensitization of pain receptors to normally painless mechanical or 
chemical stimuli.  Pain that accompanies inflammation and tissue injury 
probably results from local stimulation of pain fibers and enhanced pain 
sensitivity (hyperalgesia), in part a consequence of increased excitability of 
central neurons in the spinal cord. 

c. 	 Pharmacological basis for hydrocodone-NSAIDs combination products 

The rationale for combination analgesic products such as hydrocodone with an 
NSAID such as acetaminophen includes (Beaver, 1984):  

	 Increased effects:  additive or synergetic analgesic effects of the 

combination based on analgesia through different pharmacological 

mechanisms. 


	 Decreased adverse reactions:  the additive efficacy permits use of lower 
doses of the individual components in the combination dosage unit, 
subsequently reducing the frequency or severity of dose-dependent 
adverse drug reactions. 
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	 Increased patient compliance: convenience of the combination product 
over taking the individual components separately.5 

Opioids are recognized for their role in the management of pain.  The various 
opioid compounds can be differentiated in terms of potency, 
pharmacokinetics, and adverse events profile.  Hydrocodone has high oral 
availability and 30 mg of oral hydrocodone are considered to produce 
approximately the same analgesic effect as 60 mg of morphine (Schedule II) 
administered orally, the same analgesic effects as 30 mg of oxycodone 
(Schedule II), and similar analgesic effect as 130 mg of codeine or 
propoxyphene (Gustein and Akil , 2006).  When combined with NSAIDs,  
30 mg of hydrocodone substance for analgesia are not needed.  The 
therapeutic dose of hydrocodone is reduced to a range (5 to 15 mg) where the 
reinforcing effects of opioids are diminished. 

When employed as analgesics, NSAIDs usually are effective only against pain 
of low-to-moderate intensity, such as dental pain from routine procedures. 

The data available in the literature that assess the efficacy of the combination 
in comparison to the individual components of combination products are 
limited.  Only four full factorial designed studies of opioid/acetaminophen 
combinations were identified; one evaluating hydrocodone/acetaminophen, 
one evaluating oxycodone/acetaminophen, and two evaluating 
codeine/acetaminophen.  A full factorial designed study of a combination 
product evaluates the efficacy or safety of the combination product and that of 
each of the individual components of the combination against placebo.  There 
are a few partial factorial design studies, which compare the combination with 
acetaminophen alone.  Beaver (1984) suggested that the combination of 
codeine and acetaminophen results in an additive analgesic effect compared to 
the individual components.  

The analgesic superiority of hydrocodone/acetaminophen was studied in 
postpartum women in a randomized, double-blind, placebo-controlled, full 
factorial study (Beaver and McMillan, 1980).  The patients received a single 
oral dose of hydrocodone/acetaminophen (10/1,000 mg) combination (n=21), 
hydrocodone (10 mg) (n=22), acetaminophen (1,000 mg) (n=22), or placebo 
(n=22) followed by a 6-hour pain assessment.  All treatments were 
statistically superior to placebo and the hydrocodone/acetaminophen 
combination product was noted to provide better pain relief based on 
measurement of “half-pain gone” as compared to hydrocodone or 
acetaminophen alone, but failed based on the assessment of the change in pain 
intensity from baseline. 

5  There is currently no FDA-approved single entity hydrocodone drug product in the 
United States. 
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Although their maximal efficacy is generally much less than the opioids, 
NSAIDs lack the unwanted adverse effects of opiates in the CNS, including 
respiratory depression and the development of physical dependence. 

Common adverse events from traditional NSAIDs that complicate therapy are 
gastrointestinal, cardiovascular, renal and renovascular adverse events, and 
hepatic injury. 

Ibuprofen is thought to be better tolerated than aspirin and has been used in 
patients with a history of gastrointestinal intolerance to other NSAIDs. 
Nevertheless, 5 to 15 percent of patients experience gastrointestinal side 
effects. 

Other adverse effects of ibuprofen, although reported less frequently, include 
thrombocytopenia, rashes, headache, dizziness, blurred vision, and in a few 
cases toxic amblyopia, fluid retention, and edema.  Patients who develop 
ocular disturbances should discontinue the use of ibuprofen.  Ibuprofen can be 
used occasionally by pregnant women; however, the concerns apply regarding 
third-trimester effects, including delay of parturition.  Excretion into breast 
milk is thought to be minimal, so use of ibuprofen by women who are 
breastfeeding is recommended with caution (Burke et al., 2006). 

Overall, acetaminophen is well tolerated and has a low incidence of 
gastrointestinal side effects.  It is available without a prescription and is used 
as a common household analgesic.  However, acute overdosage can cause 
severe hepatic damage, and the number of accidental or deliberate poisonings 
with acetaminophen continues to grow.  Chronic use of less than 2 grams 
(g)/day is not typically associated with hepatic dysfunction. 

d. 	 Basis for the combination of hydrocodone with chlorpheniramine and for       
hydrocodone homatropine methylbromide 

Hydrocodone is used in combination either with chlorpheniramine or with 
homatropine methylbromide for its antitussive properties.  Both combination 
products are indicated for the symptomatic relief of cough.  

Chlorpheniramine is an antihistamine drug (H1 receptor antagonist) that also 
possesses anticholinergic and sedative activity.  It prevents the release of 
histamine from dilating capillaries.  Chlorpheniramine prevents sneezing, 
itchy or watery eyes, runny nose, and other symptoms of cold or allergy. 

Homatropine methylbromide is an anticholinergic drug that is used in 
combination with hydrocodone at a subtherapeutic dosage to suppress 
deliberate overdosage. 

3. THE STATE OF CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE DRUG OR 
OTHER SUBSTANCES 
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The discussion in this section presents additional current scientific knowledge 
about the hydrocodone combination products controlled in Schedule III of the 
CSA. 

This subsection describes the chemical and toxicological properties of 
hydrocodone, and the nonnarcotic components present in hydrocodone 
combination products. 

a. Hydrocodone 

Hydrocodone, also known as dihydrocodeinone, is a semisynthetic opioid 
derived from the naturally-occurring opioid alkaloid codeine.  Hydrocodone 
can be synthesized by hydrogenation of codeinone, by oxidation of 
dihydrocodeine or by catalytic rearrangement of codeine (Merck Index, 2001).  
Chemically, hydrocodone is the 4, 5-epoxy-3-methoxy-17-methylmorphinan
6-one, CAS [125-29-1], C18H21NO3; molecular weight 299.36.  The bitartrate 
salt, CAS [34195-34-1] is the main active component in all the hydrocodone 
combination products currently on the market.  Hydrocodone bitartrate occurs 
as fine, white crystals or crystalline powder and is soluble in water and 
slightly soluble in alcohol (Merck Index, 2001). 

The sulfonated styrene-divinylbenzene copolymer complex with 
hydrocodone, also known as hydrocodone polistirex, is the derivative used in 
combination with chlorpheniramine polistirex as an antitussive. 

The most common adverse effects of hydrocodone substance are 
lightheadedness, dizziness, sedation, nausea, and vomiting.  Other adverse 
effects include constipation, rash, pruritus, euphoria, and dysphoria. (HSDB - 
Hazardous Substances Data Bank 
http://csi.micromedex.com/DATA/HS/HS3097F.htm). As with all opioids, 
abuse may lead to development of tolerance to some or all of the adverse 
effects. 

b. Acetaminophen 

Acetaminophen is also known as 4-hydroxyacetanilide; p-hydroxyacetanilide; 
p-acetamidophenol; p-acetaminophenol; p-acetylaminophenol; N-acetyl-p
aminophenol; paracetamol.  Chemically, acetaminophen is N-(4
hydroxyphenyl) acetamide, CAS [103-90-2 ], C8H9NO2; molecular weight 
151.16. Acetaminophen occurs as large monoclinic prisms, crystallizing from 
water. It is very slightly soluble in cold water, considerably more soluble in 
hot water, soluble in methanol, ethanol, dimethylformamide, ethylene 
dichloride, acetone, ethyl acetate, slightly soluble in ether, and practically 
insoluble in petroleum ether, pentane, and benzene (Merck Index, 2001).   
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The most common adverse effects of acetaminophen are skin rash and other 
allergic reactions.  Rash is usually erythematous or urticarial but sometimes it 
is more serious and may be accompanied by drug fever and mucosal lesions.  
Most serious adverse effect of acute overdosage of acetaminophen is a dose-
dependent, potentially fatal hepatic necrosis.  Renal tubular necrosis and 
hypoglycemic coma may also occur.  In adults, hepatotoxicity may occur after 
ingestion of a single dose of 10 to 15 g (140 to 250 mg/kilograms (kg)) of 
acetaminophen; doses of 20 to 25 g or more is potentially fatal.  The 
hepatotoxicity may precipitate jaundice and coagulation disorders and 
progress to encephalopathy, coma, and death.  Transient azotemia is apparent 
in most patients, and acute renal failure occurs in some.  Hypoglycemia may 
occur, but glycosuria and impaired glucose tolerance have also been reported.  
Symptoms during the first 2 days of acute poisoning by acetaminophen do not 
reflect the potential seriousness of the intoxication.  Nausea, vomiting, 
anorexia, and abdominal pain occur during initial 24 hours and may persist for 
1 week or more. Clinical indications of hepatic damage manifest themselves 
within 2 to 4 days of ingestion of toxic doses.  (HSDB, Hazardous Substance 
Data Bank http://csi.micromedex.com/DATA/HS/HS3001F.htm) 

c. Aspirin 

Aspirin is also known as salicylic acid acetate; 2-acetoxybenzoic acid; 
acetylsalicylic acid and 2-(acetyloxy) benzoic acid, CAS [50-78-2], C9H8O4, 
molecular weight 180.16. 

Aspirin occurs as needle-like crystals, is odorless, but in moist air it is 
gradually hydrolyzed into salicylic and acetic acids and acquires the odor of 
acetic acid, but is stable in dry air.  One gram dissolves in 300 milliliter (ml) 
water at 25°, in 100 ml water at 37°, in 5 ml alcohol, 17 ml chloroform, and 
10-15 ml ether.  Aspirin is less soluble in anhydrous ether (Merck Index, 
2001). 

A portion of the U.S. population is allergic to aspirin; susceptible persons can 
have anaphylactic reactions after ingestion of very small doses, especially in 
children and asthmatics.  The principal primary effects of overdose include: 
stimulation of the respiratory center; inhibition of citric acid cycle 
(carbohydrate metabolism); stimulation of lipid metabolism; inhibition of 
amino acid metabolism; and, uncoupling of oxidative phosphorylation. 
Respiratory alkalosis, metabolic acidosis, and water and electrolyte loss occur 
as the principal secondary consequences of salicylate intoxication.  CNS 
toxicity (including tinnitus, hearing-loss, convulsions, and coma), 
hypoprothrombinemia and noncardiogenic pulmonary edema may also occur.  
Symptoms of intoxication include:  nausea, vomiting, epigastric discomfort, 
gastrointestinal bleeding (typically with chronic and rarely with acute 
intoxication); tachypnea and hyperpnea; tinnitus, deafness, sweating, 
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vasodilatation, hyperpyrexia (rare), dehydration; and, irritability, tremor, 

blurring of vision, subconjunctival haemorrhages.  The following are the 

effects on blood glucose: hyper- or hypoglycemia; effects on blood: 

hypoprothrombinemia; effects on liver: increased serum aminotransferase 

activities (SGOT and SGPT).  Noncardiogenic pulmonary edema; confusion, 

delirium, stupor, asterixis, coma, cerebral edema, acute renal failure; cardio
respiratory arrest occur with severe intoxication only.  

(Hazardous Substance Data Bank 

http://csi.micromedex.com/DATA/HS/HS652F.htm) 


d. Chlorpheniramine 

Chlorpheniramine is also known as γ-(4-chlorophenyl)-N,N-dimethyl-2
pyridinepropanamine; 2-[p-chloro-α-(2-dimethylaminoethyl)benzyl]pyridine; 
1-(p-chlorophenyl)-1-(2-pyridyl)-3-dimethylaminopropane; 1-(p-
chlorophenyl)-1-(2-pyridyl)-3-N,N-dimethylpropylamine; 3-(p-chlorophenyl)
3-(2-pyridyl)-N,N-dimethylpropylamine; γ-(4-chlorophenyl)-γ-(2
pyridyl)propyldimethylamine; chlorprophenpyridamine; CAS [132-22-9], 
C16H19ClN2, molecular weight 274.79 (Merck Index, 2001).  The sulfonated 
styrene-divinylbenzene copolymer complex with chlorpheniramine, also 
known as chlorpheniramine polistirex, is derivative used in combination with 
hydrocodone in antitussive formulations.   

The most common adverse effects of chlorpheniramine are related to central 
nervous depression, as evidenced by drowsiness, lethargy, fatigue, hypnosis, 
and coma.  Related nervous symptom effects include vertigo, ataxia, tinnitus, 
and blurred vision. Central nervous hyperexcitability often follows initial 
sedation; in children excitement is often first evidence of poisoning.  The 
stimulant phase brings tremors, anxiety, insomnia, excitement, hallucinations, 
delirium, toxic psychosis, and convulsions.  Dangerous hyperpyrexia may 
occur in poisoned children. Gastrointestinal reactions include dry mouth, 
anorexia, nausea, vomiting, abdominal distress, constipation, and/or diarrhea.  
(Hazardous Substance Data Bank 
http://csi.micromedex.com/DATA/HS/HS3032F.htm) 

e. Ibuprofen 

Ibuprofen is also known as p-isobutylhydratropic acid; (±)-2-(4
isobutylphenyl)propionic acid and α-methyl-4-(2-methylpropyl)benzeneacetic 
acid, CAS [15687-27-1], C13H18O2, molecular weight 206.28.  It is a colorless 
crystalline stable solid, relatively insoluble in water and readily soluble in 
most organic solvents (Merck Index, 2001). 

The most common adverse effects of ibuprofen are related to gastrointestinal 
side effects: epigastric pain, nausea, heartburn, and sensations of 'fullness' in 
the gastrointestinal tract are the usual difficulties.  Other side effects of 
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ibuprofen have been reported less frequently.  They include 
thrombocytopenia, skin rashes, headache, dizziness and blurred vision, and in 
a few cases, toxic amblyopia, fluid retention, and edema.  In ibuprofen 
overdose cases, primarily nausea or vomiting are experienced.  (Hazardous 
Substance Data Bank http://csi.micromedex.com/DATA/HS/HS3099F.htm) 

f. Homatropine methylbromide 

Homatropine methylbromide is chemically known as 8
azoniabicyclo[3.2.1]octane, 3-[(hydroxyphenylacetyl)oxy]-8,8-dimethyl-, 
bromide, endo-; or as 3α-hydroxy-8-methyl-1αH,5αH-tropanium bromide 
mandelate, CAS [80-49-9], C16H21NO3.CH3Br, molecular weight 370.28.  It 
occurs as minute needles, is freely soluble in water and diluted alcohol; 
slightly soluble in absolute alcohol; and, insoluble in ether (Merck Index, 
2001; USP Dictionary of USAN and International Drug Names, 2005). 
The most common adverse effects of homatropine, atropine, and other 
antimuscarinics are dose-related and are usually reversible when therapy is 
discontinued. At therapeutic doses, adverse effects include dryness of the 
mouth with difficulty in swallowing and talking, thirst, reduced bronchial 
secretions, dilatation of the pupils (mydriasis) with loss of accommodation 
(cycloplegia) and photophobia, flushing and dryness of the skin, transient 
bradycardia followed by tachycardia, with palpitations and arrhythmias, and 
difficulty in micturition, as well as reduction in the tone and motility of the 
gastrointestinal tract leading to constipation.  Some of the central effects of 
atropine and other tertiary antimuscarinics seen at toxic doses may also occur 
at therapeutic doses.  In overdosage, the peripheral effects become more 
pronounced and other symptoms such as hyperthermia, hypertension, 
increased respiratory rate, and nausea and vomiting may occur.  A rash may 
appear on the face or upper trunk.  Toxic doses also cause CNS stimulation 
marked by restlessness, confusion, excitement, ataxia, incoordination, 
paranoid and psychotic reactions, hallucinations and delirium, and 
occasionally seizures.  However, in severe intoxication, central stimulation 
may give way to CNS depression, coma, circulatory and respiratory failure, 
and death. (Martindale - The Complete Drug Reference - Monographs 
http://csi.micromedex.com/DKS/DATA/MT/MTM335-j.htm#335-a2-b). 

4. ITS HISTORY AND CURRENT PATTERNS OF ABUSE 

Several population-based epidemiologic data sources are useful for assessing 
historical and current patterns of abuse of hydrocodone combination products.  
These databases include the National Survey on Drug Use and Health (NSDUH), 
the Drug Abuse Warning Network (DAWN), the Monitoring the Future (MTF), 
the Treatment Episode Data Set (TEDS) and the Florida Medical Examiners 
Commission Data on Drug-Related Deaths.  These databases basically provide 
abuse and usage information on drug products that are marketed in the United 
States. Thus, since hydrocodone is only marketed in the United States as 
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combination drug products, these databases provide information only on those 
products (in Schedule III) and not on hydrocodone substance (Schedule II). 

The codeine combination products are in Schedule III and V and these databases 
provide information on the combination of different formulations of codeine in 
different combinations and dosage levels.  In the case of oxycodone, which is 
available in the United States as a single ingredient drug product and as a 
combination product, the information provided relate to a mixture of single entity 
and combination products.  The propoxyphene dosage units (Schedule IV) are 
also single entity and combination products. 

Analysis of the data for the Schedule III hydrocodone combination drugs from 
these sources is provided below. For comparative purposes, analysis of the same 
data sources are applied to opioids that cover the range of CSA control levels 
from Schedule II to IV.  Thus, the following analysis compares abuse indicators 
for products of hydrocodone (Schedule III) with those for oxycodone (Schedule 
II), propoxyphene (Schedule IV) and codeine (Schedule III and V).   

a. 	 National Survey on Drug Use and Health (NSDUH), formerly the National     
Household Survey on Drug Abuse (NHSDA), managed by the Substance Abuse  
and Mental Health Services Administration (SAMHSA) 

NSDUH, formerly NHSDA, measures the prevalence and risk and protective 
factors of drug use in the United States. The survey provides data on drug abuse 
by the general U.S. population age 12 and older.  The NSDUH provides yearly 
national and state level estimates of alcohol, tobacco, illicit drug, as well as for 
the nonmedical use prescription drug.6 The present analysis focuses on the 
comparison of substance use prevalence estimates by lifetime (i.e., ever used), 
past year and past year abuse or dependence for 2002-2005, in which 2005 is the 
most current survey data available.   

i. 	 Lifetime nonmedical use 

6 The NHSDA/NSDUH surveys provide annual estimates on the lifetime nonmedical use of pain relievers.  
Separate measurements on the nonmedical use of hydrocodone began in 1999 and continue to present.  
The survey, however, does not allow for codeine and propoxyphene to be estimated separately.  Thus, the 
present analysis provides a single estimate that combines the nonmedical use of both codeine and 
propoxyphene.  Because of methodological changes to the survey in 2002, the 2002 data constitute a new 
baseline for tracking trends in substance use and other measures.  In 2002 the name of the survey 
changed from NHSDA to NSDUH.  Each NSDUH respondent completing the interview is given an 
incentive payment of $30.  These changes have been attributed to an improvement in the response rate, 
and affected respondents' reporting of items that are the basis of prevalence measures produced each 
year.  As a result of the changes in the survey methodology, estimates from the 2002 through 2005 are 
not comparable to estimates from the 2001 and earlier surveys to assess changes in substance use and 
mental health problems over time.    
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“Lifetime prevalence” is a cumulative indicator of the total number of people 
who have ever tried drugs, including many in the distant past.  By definition, 
lifetime use can’t be reversed and is not expected to fall quickly, no matter 
how many people stop taking drugs or are prevented from initiating the use of 
drugs. Rather than a decline, lifetime prevalence tends to rise each year, 
regardless of trends in current use (European Monitoring Centre for Drugs and 
Addiction, 2002). This sections provides support that lifetime nonmedical use 
relative to availability (measured as number of prescriptions dispensed 
annually) of hydrocodone combination products (Schedule III) is less than that 
of oxycodone (Schedule II) relative to availability. 

NSDUH asks respondents age 12 or older questions about their nonmedical 
use of prescription-type drugs, including prescription pain relievers, during 
their 1) lifetime; 2) past year use; and, 3) clinical symptoms related to drug 
abuse and dependence. Respondents are asked the specific question: “Have 
you ever, even once, used (a pain reliever) that was not prescribed for you 
or that you took only for the experience or feeling it caused?” If a 
respondent responds affirmatively, then they are given a pill “show card” with 
pictures of various analgesics and asked to identify which ones they had 
taken. National estimates on nonmedical use of hydrocodone combination 
products were first collected in 1999.  

In 2005, an estimated 48 million Americans age 12 or older had used 
prescription-type psychotherapeutic drugs nonmedically at least once in their 
lifetime (lifetime use).  Of these, 32 million used pain relievers, 21 million 
used tranquilizers, 10 million used stimulants, and approximately 9 million 
used sedatives. Each of these estimates is similar to the corresponding 
estimate for 2004.  

The survey shows that there was a significant increase in lifetime nonmedical 
use of pain relievers between 2002 and 2003 among persons age 12 and older. 
The proportion of the population over age 12 that reported lifetime use of 
“any pain reliever” remained relatively constant for 2003-2005.  However, 
when analyzing these numbers it should be considered that “lifetime 
prevalence” is a cumulative indicator of the total number of people who have 
ever tried drugs, including many in the distant past.   

As presented in Table 1 , of the 32 million Americans that had used pain 
relievers as a class nonmedically in their lifetime, more than 18 million 
individuals in 2005 reported lifetime nonmedical use of hydrocodone 
combination products (Schedule III), representing 8 percent of the population 
age 12 years old or older. Lifetime users of oxycodone (Schedule II) 
accounted for more than 12 million, representing 5 percent of the U.S. 
population age 12 and older. For products containing either codeine or 
propoxyphene (Schedule III or V and IV, respectively), more than 19 million 
individuals reported lifetime nonmedical use in 2005 representing 8 percent of 
the population. 
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Table 1: 	Lifetime Users of Any Pain Relievers and Selected Specific Groups of Pain 
Relievers among Persons Age 12 or Older: Number (in Thousands) and 
Percent of U.S. Population 12 years of age and older (in Parenthesis), 2002
2005. 

DRUG 2002 2003 2004 2005 
Any Pain Reliever1 29,611 

(12.6) 
31,207 
(13.1) 

31,768 
(13.2) 

32,692 
(13.4) 

Hydrocodone combinations1,2 13,952 (5.9) 16,808 (7.1) 17,734 (7.4) 18,875 
(7.8) 

Oxycodone 1,3 10,151 (4.3) 11,538 (4.9) 11,925 (5.0) 12,029 
(4.9) 

Propoxyphene or Codeine 1,4 20,653 (8.8) 21,428 (9.0) 21,066 (8.8) 20,944 
(8.6)

1 Includes other-specific drug responses that are not asked about explicitly in the Pain 
Relievers module but fall into this category.

2 Includes Vicodin®, Lortab®, or Lorcet®, and hydrocodone. 
3 Includes Percocet®, Percodan® or Tylox®, and OxyContin®. 
4 Includes Darvocet®, Darvon® or Tylenol® with Codeine, codeine, Phenaphen® with 

Codeine, propoxyphene, and SK-65®. 
Source: SAMHSA, Office of Applied Studies, NSDUH. 

For 2002-2005, the absolute number of hydrocodone combination products 
lifetime nonmedical users exceeds the absolute number of lifetime nonmedical 
users of oxycodone and it is likely it would exceed estimates for lifetime 
nonmedical users of codeine and propoxyphene, were the estimates for the 
two drugs obtained separately. However, these numbers are not normalized 
for drug availability (number of prescriptions dispensed annually).  The 
overall yearly availability of hydrocodone combination products remains 
approximately three times greater than that of oxycodone, based on number of 
prescriptions dispensed. Based on the greater availability of hydrocodone 
relative to the availability of oxycodone, the hydrocodone combination 
products (Schedule III) normalized numbers are approximately half of those 
of oxycodone (Schedule II). This finding supports the conclusion that 
hydrocodone combination products have a lower relative abuse potential than 
oxycodone, using this indicator. 

ii. Past year Nonmedical Use Estimates 

The most recent data demonstrates that the estimates of percentage of lifetime 
nonmedical users of hydrocodone, oxycodone, propoxyphene, and codeine 
products reporting past year use remains relatively unchanged from 2002 
through 2005 (Table 2). 

The NSDUH reports past year use of pain relievers as a group.  According to 
the European Monitoring Centre for Drugs and Drug Addiction (2002), past 
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year or past month use are more appropriate indicators of current drug-use in 
the general population. Nearly 12 million Americans reported using any pain 
reliever nonmedically in 2005 (Table 2). This number represents 
approximately 36 percent of those Americans 12 years and older who had 
reported lifetime use of any pain reliever.  In 2005, approximately 8.0 million 
lifetime nonmedical users of hydrocodone combination products, 4.9 million 
lifetime users of oxycodone, and 7.8 million lifetime users of either codeine or 
propoxyphene reported continued use of a pain reliever from the previous 
year, representing 43 percent, 41 percent, and 37 percent of lifetime users, 
respectively.  These estimates indicate that the percentage of lifetime users of 
hydrocodone, oxycodone, propoxyphene, and codeine reporting past 
year use of any pain reliever remained stable for the years 2002 through 2005.  

Table 2: 	Past year nonmedical use of any pain relievers among lifetime nonmedical 
users of hydrocodone, oxycodone and propoxyphene or codeine combination 
products, age 12 and older, numbers in thousands and percentages (percent of 
lifetime users in parenthesis), 2002-2005. 

ANY PAST YEAR PAIN RELIEVER 

USE AMONG LIFETIME USERS OF: 

NUMBERS  IN THOUSANDS 

(PERCENTAGES )* 
2002 2003 2004 2005 

Any Pain Reliever 10,992 
(37.1) 

11,671 
(37.4) 

11,256 
(35.4) 

11,815 
(36.1) 

Hydrocodone combinations1,2 6,782 
(48.6) 

7,679 
(45.7) 

7,768 
(43.8) 

8,068 
(42.7) 

Oxycodone 1,3 4,286 
(42.2) 

5,020 
(43.5) 

5,102 
(42.8) 

4,973 
(41.3) 

Propoxyphene or Codeine 1,4 7,678 
(37.2) 

7,836 
(36.6) 

7,701 
(36.6) 

7,800 
(37.2)

*  Percentages of lifetime nonmedical users of any pain reliever and specific pain 
relievers among who reported past year use of any pain reliever.

1   Includes other-specific drug esponse s that are notr	 asked about explicitly in the Pain 
Relievers module but fall into this category.

2  Includes Vicodin®, Lortab®, or Lorcet®, and hydrocodone.
3  Includes Percocet®, Percodan® or Tylox®, and OxyContin®. 
4  Includes Darvocet®, Darvon® or Tylenol® with Codeine, codeine, Phenaphen® with 

Codeine, propoxyphene, and SK-65®. 
Source: SAMHSA, Office of Applied Studies, 2002-2005 NSD UH. 

iii. Past Year Initiates  

The ratios of past year initiates of nonmedical use of hydro codone 
combination products (Schedule III) relative to prescription s dispensed 
(2002-2005), is lower than the corresponding ratio for oxycodone (Schedule 
II), thus demonstrati ng their lower relative abuse potential (Table 3). 
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Estimates of the number of persons who used prescription pain relie vers 
nonmedically for the first time in the past year, known as “past year 
initiates,” can also be determined by NSDUH data.  Overall, these estimates 
have remained stable from 2002 to 2005, with an estimated 2.3 million 
persons initiating first time nonmedical use of prescription pain relievers in 
2002; 2.4 million in 2003; 2.4 million in 2004; and, 2.2 million in 2005.  
Among the past year initiates for prescription pain relievers in the pas t year, 
the numbers using oxycodone (Schedule II), hydrocodone combination 
products, (Schedule III) and codeine or propoxyphene products (Schedu le 
III-IV) were relatively stable between 2002 and 2005, with an estimated  
1.3 million persons initiating use of hydrocodone, approximately 0.5 milli on 
persons initiating use of oxycodone and approximately 800,000 initiating use 
of codeine or propoxyphene products in 2005 (Table 3). 

Table 3:  Past year nonmedical use of specific pain relievers among past year initiates of 
any pain reliever, age 12 and older, numbers in thousands, and ratio of past year 
initiates per hundred thousand prescriptions dispensed (in parenthesis) 2002 – 
2005. 

NONMEDICAL USE OF SPECIFIC PAIN 

RS FOR THE FIRST TIME IN 

T YEAR -PAST YEAR 
RELIEVE 

THE PAS 

INITIATES 

NUMBERS  IN THOUSANDS 

(INITIATES /100,000 RX)* 
2002 2003 2004 2005 

Hydrocodone combinations 1,2 349 1, 
(1,542) 

1, 340 
(1,519) 

1,352 
(1,381) 

1,314 
(1,243) 

Oxycodone 1,3 474 
(1,782) 

503 
)(1,725 

608 
)(1,947 

455 
)(1,326 

Propoxyphene or Codeine 1,4 952 
(1,790) (2,033) 

1,039 
(2,092) 
1,002 

(1,842) 
855 

* 	 Number of people who used specific pain relievers nonmedically for the first time in 
the past year per 100,000 dispensed that year.

1  Includes other-specific drug responses that are not asked about explicitly in the Pain 
Relievers module but fall into this category.

2  Includes Vicodin®, Lortab®, or Lorce t®, and hydrocodone. 
3 Includes Percocet®, Percodan® or Tylox®, and OxyContin®. 
4  Includes Darvocet®, Darvon® or Tylenol® with Codeine, codeine, Phenaphen® with 

Codeine, propoxyphene, and SK-65®. 
Source: SAMHSA, Office of Applied S tudies, 2002-2005 NSDUH. 

In 2002 through 2005, the numbers of people 12 years old or older who 
initiated nonmedical use of opiates relative to availability are presented in 
Table 3. The analyses relative to drug availability of past year initiates per 
hundred thousand prescriptions dispensed show that hydrocodone 
combination products (Schedule III) differentiates from oxycodone 
(Schedule II) and from codeine or propoxyphene products (Schedule III- IV) 
with a lower rate of abuse. In conclusion, if these drugs were equally 
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available, the data indicates that a greater number of people would elect to 
initiate the use of oxycodone (Schedule II) over hydrocodone combination 
products (Schedule III), and over codeine or propoxyphene (if the estimates 
for the two drugs were obtained separately).  Using this indicator, this finding 
supports the conclusion that hydrocodone combinati on products have a lower 
relative abuse potential than oxycodone. 

iv. Past Year Use and Past Year Abuse or Dependence 

The data shows that individuals who used oxycodone (Schedule II) 
nonmedically in their lifetime develop a substance use disorder (abuse or 
addiction) at a higher rate than those who used hydrocodone combination 
products (Schedule III), codeine or propoxyphene (Schedule III-IV) 
(Table 4). 

NSDUH includes a series of questions to assess the prevalence of substance 
use disorders (i.e., dependence on or abuse of a substance) in the past  
12 months.  These questions are used to classify persons as dependent on or 
abusing specific substances, based on criteria specified in the Diagnostic and 
Statistical Manual of Mental Disorders, 4th edition (DSM-IV) (American 
Psychiatric Association [APA], 1994). 

Overall, the number of persons age 12 and older with substance abuse or 
dependence disorders to pain relievers remained stable from 2002 to 2005, 
with an estimate of 1.5 million in 2002; 1.4 million i n 2003; 1.4 million in 
2004; and, 1.5 million in 2005.  These numbers represent approximately 0.6 
percent of the entire noninstitutionalized U.S. population age 12 and over. 

In 2005, among persons who reported lifetime use of hydrocodone 
combination products, 1.2 million were identified as dependent on or abusing 
any pain reliever (Table 4). In the same year, approximately 1 million 
persons who reported lifetime use of oxycodone and 1.2 million of those who 
reported lifetime use of codeine or propoxyphene products met abuse or 
substance dependence criteria to any pain reliever in the past year.  These 
numbers represent approximately 6 percent of the lifetime users of 
hydrocodone products, 8 percent of the lifetime oxycodone products users, 
and 6 percent of the codeine or propoxyphene lifetime users met substance 
abuse or dependence in the past year. These estimates indicate that those 
individuals who used oxycodone (Schedule II) nonmedically in their lifetime 
are more likely to become addicted to opiates than those who used 
hydrocodone combination products (Schedule III), codeine products 
(Schedule III-IV), or propoxyphene (Schedule IV).  Using this indicator, this 
finding supports the conclusion that hydrocodone combination products have 
a lower relative abuse potential than oxycodone. 
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Table 4: 	Past year abuse or dependence on any pain relievers among lifetime 
nonmedical users of hydrocodone combination products (Schedule III ), 
oxycodone (Schedule II), and codeine or propoxyphene (Schedule III-IV) 
products, age 12 and older, numbers in thousands and percentages in 
parenthesis, 2002-2005. 

ANY PAIN 

DEPENDEN 

OF: 

RELIEVER ABUSE OR 

CE AMONG LIFETIME USERS 

NUMBERS  IN THOUSANDS 

(PERCENTAGES )* 
2002 2003 2004 2005 

Hydrocodone 1,2 1,042 
(7.5) 

1,061 
(6.3) 

1,094 
(6.2) 

1,210 
(6.4) 

Oxycodone  1,3 876 
(8.6) 

915 
(7.9) 

873 
(7.3) 

985 
(8.2) 

Propoxyphene or Codeine  1,4 1,233 
(6.0) 

1,161 
(5.4) 

1,086 
(5.2) 

1,274 
(6.1)

*

dependence on any pain reliever among lifetime users of spe cific pain relievers
1  Includes other-specific drug responses that are not asked about explicitly in the Pain 

Relievers module but fall into this category.
2  Includes Vicodin®, Lortab®, or Lorcet®, and hydrocodone.
3  Includes Percocet®, Percodan® or Tylox®, and OxyContin®. 
4  Includes Darvocet®, Darvon® or Tylenol® with Codeine, codeine, Phenaphen® with 

Codeine, propoxyphene, and SK-65®. 
Source: SAMHSA, Office of Applied Studies, 2002-2004 NSDUH. 

b. Monitoring the Future (MTF, 2006) 

MTF (2006) is an ongoing study sponsored by the National Institute on Drug 
Abuse (NIDA) conducted at the University of Michigan.7 

From the first series of questions from the MTF survey, the 
hydrocodone/acetaminophen combination Vicodin (Schedule III) had an annual 
prevalence of 4.2 percent in 2006, whereas the Schedule II oxycodone containing 
products OxyContin, Percocet (oxycodone/acetaminophen) and Percodan 
(oxycodone/aspirin) each had an annual prevalence of 2.8, 2.2, and 0.3, 
respectively, and codeine of 3.4. Prevalence refers to the proportion or percentage 

7 Each year MTF surveys a total of approximately 50,000 students in the 8th, 10th, and 12th grades in 
classrooms during the spring of each year, and it also collects data by mail from a sub-sample of adults 
who had participated earlier in the study as 12th graders (Johnston et al. 2007).  In addition to tracking the 
use of marijuana, heroin, hallucinogens, amphetamines, methamphetamines, alcohol and cigarettes, the 
survey asks participants about their use of narcotics other than heroin.  The survey only reports on the use 
of “narcotics other than heroin” for 12th graders and older populations.  This class includes specific 
narcotics such as Vicodin (Schedule III, hydrocodone/acetaminophen combination), OxyContin 
(Schedule II, oxycodone), Percocet (Schedule II, oxycodone/acetaminophen), Percodan (Schedule 
II,oxycodone/aspirin), and codeine (Schedule III-IV). Questions regarding OxyContin, Vicodin, 
Percocet, Percodan, and Dilaudid (hydromorphone, Schedule II) were added in 2002. 

  Number o f persons in percentages who met DSM-IV criteria for substance abuse or 
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of the sample reporting use of a given substance on one or more occasion s in a 
given time interval.  Thus, annual prevalence refers to the percentage of the 
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respondents that reported use of a given substance in the past 12 months (J ohnston 
et al., 2007). These numbers indicate that the rate of misuse of oxycodon e 
products is similar to that of the identified hydrocodone combination product, even 
though there is a lower amount of oxycodone available for potential misuse or 
abuse compared to the hydrocodone combination product, based on of a lower 
number of prescriptions dispensed for oxycodone.8   The information provided by 
the MTF database relates to Vicodin (Schedule III), which is only one of the 
several hydrocodone combination products. 

Also in 2002, separate tripwire questions were added to determine the extent of 
past year use of Vicodin (Schedule III) and OxyContin among 12th graders. A 
tripwire question asks only about the use of a drug in the last 12 months.  On the 
tripwire questions, the rates for past year use for both drugs are considerably 
higher among 12 th graders where the comparison is possible.  On the tripwire 
questions for 2006, OxyContin had an annual prevalence rate of 4.3 percent and 
Vicodin had a rate of 9.7 percent. In 2006, more students reported that they used 
Vicodin in the past 12 months (9.7 percent) than said they used “any narcotic other 
than heroin” (9.0 percent), of which it is a subclass.  It thus appears that some 
Vicodin users do not recognize and report it as a narcotic drug. 

In summary, in 2006 the annual prevalence of OxyContin was estimated to be 4.3 
percent in the tripwire question versus 2.8 percent in the branching question, and 
that of Vicodin was estimated to be 9.7 percent with the tripwire question versus 
only 4.2 percent in the branching question.  These numbers seems to indicate that 
although the number of prescriptions dispensed for hydrocodone combination 
products is three times greater than that of oxycodone, the percentage of 12th 

grades that had tried hydrocodone combination products in the past year in 2006 is 
not three times higher, as would be expected if these two drugs had the same 
potential for abuse. The number of prescriptions dispensed of a given drug is used 
as a measure of how much substance is available for use.  

c. Treatment Episode Data Set (TEDS) 20059 

TEDS (2005), which does not show that the number of admissions related to 
treatment for hydrocodone combination products is on the rise, collects data on 
admissions to drug addiction treatment facilities.  Collection of TEDS data for 
hydrocodone combination products only began in 2004.   

8 In the MTF questionnaire form that asks about the larger set of specific narcotics as part of a branching 
question, a respondent must first indicate that he or she used the general class of drugs (e.g., narcotics 
other than heroin) in the prior year before being branched to the more detailed questions about which 
specific drugs were used. 

9 TEDS is a program coordinated and managed by SAMHSA.  This database includes information on 
treatment admissions that are routinely collected by States to monitor their individual substance abuse 
treatment systems.  Thus, TEDS includes data primarily from treatment facilities that receive public 
funds.  TEDS include information on demographic variables such as age, gender, race and ethnicity, data 
on primary. 
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Narcotic analgesic drugs are reported at two levels of detail:  1) a Minimum Data 
Set collected by all States, and 2) a Supplemental Data Set collected by som e
States. 

(1) The Minimum Data Set is required reporting for all states and jurisdictions. 	It 
includes data on admissions related to narcotic analgesics under the substance 
problem variable by the response category “Other opiates and synthetics.” 
This group includes codeine, hydrocodone, hydromorphone, meperidine, 
morphine, opium, oxycodone, pentazocine, propoxyphene, tramadol, and any 
other drug with morphine-like effects, excluding heroin and the 
nonprescription use of methadone. 

(2) The Supplemental Data Set provides a more detailed listing of the substan ce 
problem (primary, secondary, and tertiary) and information on specific narc otic 
analgesics include such as codeine, hydrocodone, hydromorphone, meperidin e, 
oxycodone, pentazocine, propoxyphene, tramadol, and ‘Other opiates and 
synthetics’. 10 

Hydrocodone combination products and tramadol were recently added to the list in 
March 2004 at the request of the DEA. The other drugs were included in the 
listing from the beginning of data collection.   

TEDS includes data primarily from treatment facilities that receive public funds, 
and TEDS admissions do not represent individuals.  Thus for example, an 
individual admitted to treatment twice in a calendar year would be counted as t wo 
admissions.  Also, TEDS reports on the top three drugs of abuse at time of 
admission.  TEDS does not include all drugs that may have been abused prior to 
admission. 

In 2005, there were about 120,000 admissions to treatment  where the primary, 
secondary, or tertiary substance of abuse was an opiate analgesic.  For half of these 
admissions, narcotic analgesics were the pri mary substance of abuse.  The other 
half represented dual addictions, such as abuse of opiate analgesics in addition to 
abuse of another substance, such as alcohol or heroin. 

The number of treatment admissions in which opiate analgesics were involved h as 
been relatively stable between 1995 and 1997, but increase d sharply since 1998 to 
the present time, with a dramatic increase observed in 2001.  The beginning of the 
sharp rise followed the approval of OxyContin. 

10 States and jurisdictions can choose whether or not to report the detailed listing.  Historically, most have 
not, perhaps because the vast majority of admissions (95percent+ annually) have been for primary u se 
of alcohol, cocaine, heroin, marijuana, and methamphetamine/amphetamine.  The number of states 
reporting detailed drug codes has increased slowly.  However, some states, during review and redesi gn 
of data collection, have stopped reporting it (e.g., Alabama reported it through 1997, but then stopped). 
Thus, admissio n data related to specific drugs is limited. 
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Rates of narcotic analgesic admission (primary, secondary, or tertiary) per 100,000 
population age 12 are particular high in the New England States ranging from 41 
per 1000,000 in New Hampshire to 347 per 100,000 in Maine.  In 2005, only 11 
states collected data on specific opiate analgesics in treatment admissions and only 
3 states (Florida, Maryland, and North Dakota) reported admissions involving 
hydrocodone. In 2005, for these 3 reporting states there were 689 admissions 
where hydrocodone was a primary, secondary, or tertiary drug, and 2,268 for 
oxycodone (primary, secondary, or tertiary). 

This finding of lower reported admissions for hydrocodone combina tion products 
compared to oxycodone (Schedule II), supports the conclusion that hydrocodone 
combination products have a lower relative abuse potential than oxycodone.  

d. Drug Abuse Warning Network (DAWN) 

DAWN is a public health surveillance system that monitors drug-related visits to 
hospital emergency  departments (ED) and drug-related deaths reported to DAWN 
by participating medical examiners and coroners to track the impact of drug use, 
misuse, and abuse in the United States. As with the NSDUH, SAMHSA is the 
agency responsible for DAWN operations.   

Major changes to DAWN were instituted at the beginning of 2003.  These changes 
are the result of a redesign that, among other improvements, altered most of 
DAWN's core features, including the design of the hospital sample and the cases 
eligible for DAWN. These improvements create a permanent disruption in trends. 
As a result, comparisons cannot be made between old DAWN (2002 and pr ior 
years) and the new DAWN systems.  Furthermore, changes in the methodology d o 
not allow for national estimates to be computed for 2003, which was the transition 
year between the two DAWN systems. 

SAMHSA is currently working on the calculations of the national estimates for 
2004 and 2005 from DAWN.  These estimates involve the 2004 and 2005 DAWN 
data; the medical examiner (ME) data are not affected.  Until these 2004 and 2005 
estimates are finalized, the most recent DAWN data av ailable to assess national 
estimates of abuse as indicated by hospital ED’s are the 2002 statistics.  

i. DAWN- ED Component 

Oxycodone (Schedule II) was associated with  a higher number of ED mentions 
than hydrocodone combination products (Schedule III) relative to the number 
of dispensed prescriptions.  Characterizing the scope of abuse in terms of 
absolute number of cases is misleading in that some opioids are far more 
available for potential abuse than others.  Thus, obtaining a measurement of the 
relative frequency, or rate of occurrence, of abuse by dividing the numbers of 
cases that occurred (numerator) by availability, expressed as number of 
dispensed prescriptions (denominator) and which represents the number of 
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cases that could have occurred, is more meaningful.  Overall, narcotic 
analgesic ED mentions rose 120 percent from 1997 to 2002.11  The number of 
ED mentions during that same period for hydrocodone (Schedule III) rose 118 
percent. For oxycodone (Schedule II); ED mentions rose at a more rapid pace 
(219 percent) and for codeine (Schedule III and V) and propoxyphene 
(Schedule IV) declined, 37 percent and 28 percent, respectively.   

Although absolute number of ED visits increased for hydrocodone and 
oxycodone from 1994 to 2002 and decreased for codeine and propoxyphene, it 
is important to note the changes in prescription sales for each drug product as 
well. In order to accommodate the differences in availability of the product, 
estimates for rates of ED mentions per prescriptions sold were computed. ED 
mentions for hydrocodone increased from 18 per 100,000 prescriptions sold in 
1997 to 24 per 100,000 prescriptions sold in 2002.  The rate for ED visits for 
oxycodone increased at a steeper rate and ranged from 35 in 1997 to 76 in 2002 
per 100,000 prescriptions sold. The rate for ED mentions for codeine 
decreased from 19 in 1997 to 14 in 2002 per 100,000 prescriptions.  The rate 
for ED mentions for propoxyphene decreased from 21 in 1997 to 16 in 2002 
per 100,000 prescriptions sold. 

In conclusion, the number of ED mention s of hydrocodone (Schedule III) per 
100,000 prescriptions sold increased at a much lower rate than oxycodone 
(Schedule II). 

ii. DAWN- ME Data- pre and post 2002 Data 

The number of drug related deaths reported in DAWN is not included for 
analysis because of the following limitations of the database:  DAWN ME data 
are not a national estimate and cannot be trended.  Therefore, it is not possible 
to compare changes by year of the ra te of drug-related deaths per number of 
prescriptions dispensed for any given drug. 

11 Prio r to 2003, DAWN captured the nonmedical use of a substance either for psychological ef fects, 
dependence, or suicide attempt.  ED data originate from a representative sample of hospital ED’s which 
are weighted to produce national estim ates.  According to DAWN methodology, "the terms 'ED drug 
abuse episode' or 'ED episode' refer to any ED visit that was induced by or related to drug abuse. 
Simil rly , the terms 'ED drug mention'  refer to a substance that was mentioned in a drug a  or 'ED mention'
abuse ep isode.  Up to four substances could be reported for each ED episode.  Thus, the number of ED 
drug me ntions always equal or exceed the number of ED episodes." 

Many fa ctors influence the estimates of ED visits, including trends in the ED usage in general.  So me 
drug use rs may have visited EDs for a variety of reasons, some of which may have been life threatening 
events, w hereas others may have sought care at the ED for detoxification, because individuals were in 
need of c ertification prior to entering treatment.  The variable “Motive” applies to the entire episode and 
since mo re than one drug can be mentioned per episode, it may not apply to the specific drug for wh ich 
the tables were created.  DAWN data do not distinguish the drug responsible for the ED visit from 
others used concomitantly. 
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iii.  Florida ME Commission Data on Drug-Related Deaths 

In Florida, in 2005 oxycodone was associated with 21 deaths per 1 00,000 
prescriptions, hydrocodone with 8 deaths per 100,000 prescriptions and 
propoxyphene with 14 deaths per 100,000 prescriptions.  At an equal 
availability of 100,000 prescriptions in the State of Florida, oxycodone 
(Schedule II) is associated with higher levels of mortality than hydrocodone 
combination products (Schedule III) and propoxyphene (Schedule IV).  These 
data demonstrate a lower potential for abuse for hydrocodone combination 
products compared to oxycodone. These data might also reflect a difference 
in terms of potency, safety, and toxicity between hydrocodone and oxycodone . 

The State of Florida prepares an annual report on drug-related deaths u sing 
data from toxicology reports submitted to the state Medical Examiners 
Commission (MEC Drug Report, 2006).  This report produces counts of all 
drug related deaths that are examined by Florida MEs statewide and specifies 
which of a selected group of drugs of abuse were found in the body of the 
deceased, and whether that drug was determined to be the cause of death or 
was merely present at the time of death. 

In 2006, Florida reported 731 hydrocodone related deaths, 923 oxycodone 
related deaths, 328 propoxyphene related deaths, and 318 deaths related to 
“other opioid.” These numbers represent an increase in 2006 of the numbe r of 
oxycodone related deaths (156 more than 2005); an increase for hydrocodone 
related deaths (15 more than 2005); and, a decrease in the number of 
propoxyphene related deaths. Codeine is not reported separately, but in 2006 
continues to be the predominant “Other Opio id” reported. For the period 2004 
to 2006, oxycodone was associated with 2313 deaths, hydrocodone with 2011, 
and propoxyphene with 1043 deaths. Taking into consideration availability of 
these drugs, in the State of Florida in 2005 and 2006, and calculating the 
number of drug related deaths per 100,000 prescriptions dispensed in the State 
of Florida, oxycodone (Schedule II) is associated with higher levels of 
mortality than hydrocodone (Schedule III) and propoxyphene (Schedule IV).  
This finding supports the conclusion that hydrocodone is associated with lowe r 
levels of deaths than oxycodone. This difference might be due to one or a 
combination of factors, including differences in the potential for abuse, 
potency, safety, and toxicity. 

5. THE SCOPE, DURATION AND SIGNIFICANCE OF ABUSE 

The scope of abuse of hydrocodone combination products is comparable to that of 
other Schedule III opioids. 
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The 2005 NSDUH indicates that the proportion of the population over age 12 that 
reported lifetime use of “any pain reliever” remained relatively constant for 2003
2005. In 2005, the lifetime nonmedical use relative to avail ability of hydrocodone 
combination products (Schedule III) is less than that of oxycodone (Schedule II) 
relative to availability. The NSDUH 2005 data also demonstrate that the 
estimates of percentage of lifetime nonmedical users of hydrocodone, oxycod one, 
propoxyphene, and codeine reporting past year use of any pain reliever rem ain 
relatively unchanged from 2002 through 2005, as well as the number of p eople 
initiating the use of any pain reliever among the lifetime users of these drug s. 
Data on the number of lifetime users of oxycodone or hydrocodone who had 
developed either abuse or addiction to pain relievers in the past year indicates that 
those who had used oxycodone in their lifetime are more likely to become 
addicted to opiates than those who used hydrocodone (Schedule III), codeine 
(Schedule III-V) or propoxyphene (Schedule IV).  

TEDS (2005) does not support the contention that the number of admissions 
related to treatment for hydrocodone combination products increased from 2004 
to 2005. Collection of TEDS data for hydrocodone only began in 2004 and the re 
is no data from TEDS to substantiate that hydrocodone is a primary or even 
secondary drug of abuse. However, TEDS indicates that overall the number o f 
treatment admissions in which opiate analgesics were involved has increased 
since 2001, when a sharp increase was obse rved, to account for 120,000 
admissions representing 3.5 percent of the total number of admissions. 

The 2006 Florida Medical Examiner’s Report shows a higher number of 
oxycodone related deaths in the State of Florida is greater than the number of 
deaths associated with hydrocodone. 

In  addition, in 2004, when DEA requested a medical and scientific evaluation of 
hydrocodone combination products, it transmitted the following to HHS relative 
to the hydrocodone combination products and their abuse:  

1.	 DEA stated that hydrocodone is “extensively diverted and abused,” but c ited 
data sources fail to present systematically acquired data or cite frequencies of 
abuse and diversion and compare such calculations to other opiates in 
different schedules over an extended period of time. 

2.	 DEA stated that abuse of hydrocodone was associated with “considerable 
morbidity/mortality,” but the reports cited to support this do not demon strate 
causality attributed to hydrocodone. 

3.	 DEA stated that there is no international diversion issue for hydrocodone, 
except for possible illegal internet purchases which applies to all controlled 
substances in any schedules. 
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4.	 DEA statement that there is no clandestine production of the hydrocodone 
combination drugs. 

5.	 As one of the most medically important drugs for treatment of pain, 
hydrocodone is one of the most prescribed pharmaceutical opiates in U nited 
States. DEA stated that production and prescribing of the hydrocodone 
combination products have increased dramatically in recent years.  In March 
2004, 116 active dosage form manufacturers registered with DEA.  

6.	 WHAT, IF ANY, RISK THERE IS TO THE PUBLIC HEALTH 

This section discusses the adverse events associated with the use of hydroco done 
products reported to the FDA. 

Adverse events reported by individuals using hydrocodone products to the FDA. 

When used as prescribed, the adverse events associated with the use of 
hydrocodone combination products (Schedule III) are more similar to those of the 
codeine combination products in Schedules III and V.  Based on the Adverse 
Event Reporting System (AERS) database, the primary risks of the hydrocodone 
combination products (in Schedule III) and codeine combination products (in 
Schedule III and V) follow a similar order: 1) overdose (unintentional or 
intentional), 2) followed by suicide, and then 3) abuse/dependence.  Similarly, 
propoxyphene drug products (Schedule IV) adverse events more likely relate to 1) 
drug overdose, 2) followed by abuse/dependence, and then 3) suicide.  In contrast, 
most adverse events for the Schedule II oxycodone are associated with 1) 
abuse/dependence, followed by 2) drug overdose, and then 3) suicide. 
(See Table 6) 

As of October 17, 2005, a total of 5,867 serious and nonserious adverse event 
reports for all hydrocodone products in the FDA’s AERS12, of which 5,740 were 
domestic reports.  These numbers are crude report counts and may include 
duplicates.  These reports were not individually reviewed to determine an 
association between the reported event and the use of hydrocodone, and it may 
contain concomitant use of other medications and/or multiple opioid produ cts. 

12  AERS is a computerized information database designed to support FDA's post-marketing safety 
surveillance program for all approved drug and therapeutic biologic products. The ultimate goal of 
AERS is to improve the public health by providing the best available tools for storing and analyzing 
safety reports.  FDA receives adverse drug reaction reports from manufacturers as required by 
regulation. Health care professionals and consumers send reports voluntarily through the MedWatch 
program. These reports become part of an Oracle™ database. The structure of this database is in 
compliance with the international safety reporting guidance (ICH E2B) issued by the International 
Conference on Harmonization. The guidance desc ribes the content and format for the electronic 
submission of reports from manufacturers. All reported adverse event terms are coded using a 
standardized international terminology, MedDRA (the Medical Dictionary for Regulatory Activities). 
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Hydrocodone with acetaminophen was the most commonly reported combinati on 
accounting for 3,956 cases. 

The top 20 most frequently reported adverse event terms associated with all 
hydrocodone reports (a report may contain more that one adverse event) received 
from 1969 to 2005 in the FDA’s AERS database, in decreasing frequency, w ere: 
Completed Suicide, Multiple Drug Overdose, Overdose, Drug Ineffective, 
Accidental Overdose, Vomiting, Nausea, Intentional Overdose, Drug Ab user, 
Coma, Drug Toxicity, Pain, Cerebrovascular Accident, Drug Dependence, 
Medication Error, Cardio-Respiratory Arrest, Chest Pa in, Drug Level Increased, 
Pruritus, and Myocardial Infarction. 

Table 6 shows the numbers of A ERS crude reports of overdose, suicides, abuse, 
dependence, for hydrocodone combination products (Schedule III), oxycodone 
(Schedule II), codeine products (Schedule III and V), and propoxyphene 
(Schedule IV) as crude counts and as the percentage that those reports represent 
from the total number of crude reports for received for each drug.13 Table 6 
shows that oxycodone was associated with the largest number of overdose, 
suicide, and abuse and dependence reports, followed by hydrocodone, 
propoxyphene, and codeine; though caution should be exercised when comparing 
drug safety issues because of the limitations of the database. 14 

13 The MedDRA search terms for Overdose, Suicide and Abuse & Dependence include d: 
Overdoses including intentional overdose (PT), cinchonism (PT), overdose (PT), 
accidental overdose (PT), multiple drug overdose (PT), multiple drug overdose 
accidental (PT), and multiple drug overdose intentional (PT) 

Suicidal and self-injurious behavior (HLT) including completed suicide (PT), 
intentional self-injury(PT), suicidal ideation (PT), suicide attempt (PT), self-injurious 
ideation (PT), self-injurious behavior(PT), and self-mutilation (PT) 

Abuse & Dependence terms include chemical and drug abuse (HLT), drug depen dence 

(PT), drug 

withd rawal syndrome (PT), drug withdrawal convulsion (PT), drug withdrawal headache (PT), drug 

withd rawal syndrome neonatal (PT), withdrawal arrhythmia (PT), polysubstance abuse (PT), 

polys ubstance dependence (PT), drug tolerance (PT), drug tolerance increased (PT), dependence(PT), 

and intentional misuse (PT)
 

PT - Preferred Term; HLT - High Level Term 

14 AERS accumulated case reports cannot be used to calculate incidence rates or exact 
estimates of drug risk for a particular product, as reporting of adverse events is a 
voluntary process, and underreporting exists.  Other factors that influence reporting a re 
length of time a drug is marketed, the market share, size and sophistication of the sales 
force, publicity about an adverse reaction and regulatory actions. It also should be 
noted that in some of these cases, the reported clinical data were incomplete, and there 
is no certainty that these drugs caused the reported reactions.  These data were 
generated using computer printouts, and some of the numbers may reflect duplicates. 
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Table 6: 	Comparison of crude AERS report counts for drug products containing 
hydrocodone, oxycodone, codeine and propoxyphene, received since 1969 to 
2005. 

DRUG Adverse Event 
Reports 

Overdose 
Reports 
(percent 
Overdose 
reports/Adverse 
Event reports) 

Suicide 
Reports 

(percent 
Suicide 
reports/Adverse 
Event reports) 

eports 
buse and 

/Adverse 
orts) 

Abuse and 
Dependence R 
(percent A 
Dependence 
Event rep 

OXYCO DONE 15,941 8.4)4,531 (2 982(6.2) 5,540 (34.7) 
HYDRO ODONE C 5,867 1,635 (27.9) 791 (13.5) 735 (12.5) 
CODEINE 4,262 698 (16.4) 356 (8.4) 241 (5.7) 
PROPOXYPHENE 5,270 1,275 (24.2) 437 (8.3) 499 (9.47) 

In conclusion, the adverse event profile reported for hydrocodone combinatio n 
products is different from that reported for oxycodone, with a lower ranking for 
abuse/dependence, supporting the Schedule III for hydrocodone combination 
products. 

7. ITS PSYCHIC OR PHYSIOLOGICAL DEPENDENCE

Physical dependence is a form of physiologic adaptation to the continuous 
presence of certain drugs in the body. Physical dependence is characterized by 
the appearance of a withdrawal syndrome when the drug effect significantly 
diminishes or stops.  Opioid withdrawal syndrome can be severe, moderate, or 
limited and is characterized by autonomic signs such as diarrhea, rhinorrh ea, and 
piloerection, as well as central neurologic arousal with sleeplessness, irritability, 
and psychomotor agitation (Savage, 2003).  The term psychic dependence is not 
in current use and was introduced in the late 1950’s by the WHO Expert 
Committee on Addiction-Producing Drugs, as one of the factors that in 
conjunction with physical dependence defined the addiction phenomena (Savage 
et al., 2003).] 

Substance dependence as currently defined by the American Psychiatric 
Association’s Diagnostic and Statistical Manual (DSM-IV) refers to addiction 
rather than to physical dependence. The DSM-IV presents seven criteria for 
opioid dependence (DSM-IV-TR, 2000), two of which relate to expected 
physiological adaptation to opioid use (physical dependence and withdrawal), and 
five of which are functional in nature. Three of seven criteria must be met in  the 
context of “a maladaptive pattern of substance use, leading to clinically 
significant impairment or distress” in order to make a diagnosis of substance 
dependence. 
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There are several sources of information regarding the development of psychic or 
physiological dependence by individuals using hydrocodone combination 
products. These have been discussed previously, and the current section will 
focus on those aspects of the data that ar e relevant to psychic or physiological 
dependence. The first source of data is TEDS, which collects data  on admissions 
to public treatment fa cilities for drug ad diction. TEDS reports on the top three 
drugs of abuse at time of admission.  In 2005, there were about 120,000 
admissions to treatment wher e the prima ry, secondary, or tertiary substance of 
abuse was an opiate analgesic. For half of these  admissi ons, narcotic analgesics 
were the primary substance o f abuse. The othe r half represented dual addictions, 
such as abuse of opiate analgesics in addition to abuse of another substance, such 
as alcohol or heroin. 

TEDS 2005 shows that there are scant data demonstrating treatme nt of 
hydrocodone [whether substance (Schedule II) or combinat ion product (in 
Schedule III)] dependency as a primary, secondary, or tertiary drug of abuse in 
treatment clinics.  The TEDS data set does not distinguish between admission s 
involving hydrocodone substance or the co mbin ation products. Although 
hydrocodone combination products have a potential for addiction, TEDS 2005 do 
not demonstrate that addiction potential of these products is of the same degree as 
that of other Schedule II opiates, fentanyl, hydromorphone, and oxycodone. 
Similarly, NSDUH 2005, which measures the prevalence, risks, and protective 
factors for drug risk, indicates that individuals who used oxycodone (Schedule II) 
nonmedica lly in their lifetime develop a substance use disorder (abuse or 
addiction) at a higher rate than those who used hydrocodone combination 
products (Schedule III), codeine (Schedule III and V) or propoxyphene (Schedule 
IV). 

Finally, rates of narcotic analgesic admission (primary, secondary, or tertiary) pe r 
100,000 population age 12 are particular high in the New England States rang ing 
from 41 per 1000, 000 in New Hampshire to 347 per 100,000 in Maine.  In 2005, 
only 11 states collected data on specific opiate analgesics in treatment admissions 
and only 3 states (Florida, Maryland, and North Dakota) reported admissions 
involving hydrocodone. In 2005, for these 3 reporting states there were 689 
admissions where hydrocodone was a primary, secondary, or tertiary drug , 2,268 
for oxycodone (primary, secondary, or tertiary), and 39 admissions for 
propoxyphene (primary, secondary, or tertiary).   

In  conclusion, it is expected that patients using hydrocodone products 
therapeutically for the management of chronic pain, depending on the len gth of 
exposure and dose taken, may develop moderate or low physical dependence, but 
not addiction which implies impaired control over drug use, compulsive use o f 
the drug despite harm, and craving (that is psychic dependence).  Hydrocodone is 
marketed in the United States only as combination products (Schedule III).  Since 
they are formulated in combination with other drugs, the presence of the two 
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components of the hydrocodone combination drug product produces an additive 
analgesic effect that results in a lower dosage of opiate that is needed for  pain 
relief, and thus less frequent occurrence of addiction.  

8.	 WHETHER THE SUBSTANCE IS AN IMMEDIATE PRECURSOR OF A SUBSTANCE 

ALREADY CONTROLLED UNDER THIS TITLE
 

Hydrocodone combination products are not immediate precursors of any 
substance controlled under the CSA, as defined in 21 USC 811(e). 

IV. FINDINGS AND RECOMMENDATION 

After consideration of the scientific and medical evidence presented under the eigh t 
factors discussed above, FDA finds that hydrocodone drug combination products 
mee t the three criteria for placement in Schedule III of the CSA, under 21 U.S.C. 
812(b), as distinct from hydrocodone substance in Schedule II.  

(A) The drug or other substance has a potential for abuse less than the drugs or 
other substances in Schedule II. 

Hydrocodone substance is a Schedule II full µ opioid agonist.  As shown by 
Beaver and McMillan (1980), Beaver (1984), Zacny (2003), and Zacny et al. 
(2005), the addition of nonnarcotic active ingredients at appropriate doses 
decreases the abuse potential of the hydrocodone ingredient in the 
hydrocodone combinations products.  The addition of a nonnarcotic active 
ingredient lowers the potential for abuse of hydrocodone combination produc ts 
(Schedule III) compared to hydrocodone substance (Schedule II) in two ways.  
First, the addition of a nonnarcotic active component reduces the amounts of 
hydrocodone needed to reach the desired therapeutic effect and limits in this 
way the intake of hydrocodone to lower doses that might not be perceived by 
patients as reinforcing and pleasant.  Second, the nonnarcotic active component 
cause toxic, dysphoric and unpleasant effects when high doses of these 
products are ingested for abuse and misuse purposes, and these effects mitigate 
any desired effects. 

Data from population based epidemiological sources such as the NSDUH, 
2005; TEDS, 2005; and the Florida Medical Examiners Commission Data o n 
Drug-Related Deaths, 2006, indicate that all hydrocodone products in Sche dule 
III have a lower potential for abuse relative to oxycodone (Schedule II). 

The NSDUH 2005 indicates that the lifetime nonmedical use relative to the 
drug’s availability (that is, the number of prescriptions dispensed an nually) of 
hydrocodone (Schedule III) is less than that of oxycodone (Schedule II).  
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The Florida Medical Examiners Commission Data on Drug-Related Deaths 
shows that for the period 2004 to 2006, hydrocodone products (Schedule III) 
were associated with a lower number of deaths than oxycodone (Schedule II).  
In addition, the number of hydrocodone related deaths relative to availabili ty in 
the State of Florida is considerably lower than the oxycodone (Schedule II) 
related deaths relative to their availability. 

(B)	 The drug or other substance has a currently accepted medical use in  
treatment in the United States. 

Several combination products containing hydrocodone in combination with 
acetaminophen, aspirin, ibuprofen, and homatropine are currently appro ved by 
FDA for use as analgesics for pain relief and as cough suppressan ts. 

(C)	 Abuse of the drug or other substance may lead to moderate or low physical 
dependence or psychological dependence and such dependence would be less 
than the drugs or other substances in Schedule II. 

Hydrocodone substance (Schedule II), like all µ opioid agonists, has the 
potential for producing psychological or physical dependen ce. 

It is expected that patients using hydrocodone combination products (Schedul e 
III) therapeutically for the management of chronic pain, depending on the length 
of exposure and dose taken, may develop moderate or low physical dependence, 
but not addiction,  which implies impaired control over drug use, compulsive use 
of the drug despite harm and craving. 

TEDS 2005 shows that there are scant data demonstrating treatment of 
hydrocodone [whether substance, (Schedule II) or combination product (in 
Schedule III)] dependency as a primary, secondary, or tertiary drug of abuse in 
treatment clinics.  TEDS does not distinguish between admissions involving 
hydrocodone substance or hydrocodone combination products.  Although 
hydrocodone has a potential for addiction, the TEDS 2005 do not demonstrate 
that addiction potential of hydrocodone is of the same degree as that of other 
Schedule II opioids, fentanyl, hydromorphone, and oxycodone.  

NSDUH 2005 indicates that individuals who used oxycodone (Schedule II) 
nonmedically in their lifetime develop a substance use disorder (abuse or 
addiction) at a higher rate than those who used hydrocodone combination 
products (Schedule III), codeine (Schedule III), or propoxyphene (Schedule IV).   
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Controlled Substance Act- Schedules and 

Regulatory Requirements 


Accessed at http://druglibrary.net/schaffer/dea/pubs/abuse/chap1/penal/chart3.htm on 
April 13, 2012. 
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NURSE PRACTITIONER PRESCRIPTIVE 

AUTHORITY 


States That Prescribe Legend Drugs Only States Recognized by DEA with Authority to 

Prescribe Controlled Substances  
* Schedule II-V Only 

* * Schedule III-V Only
 

* * * Schedule V Only Schedule 


Schedule II restrictions 

+ Pending DEA Approval  

There are 2 states in which NPs do not have privilege to prescribe controlled 
substances. These states (AL and FL are seen in blue in the map above) 

Assessed at http://www.aanp.org/ on May 1, 2012. 
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Assessed at http://www.aapa.org on April 17, 2012 
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Accessed at www.deadiversion.usdoj.gov on April 26, 2012 
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