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T he past 2 decades have been marked by an 

increased awareness of the need for improved 

management of chronic pain and the aggressive 

marketing of new opioid formulations. This has been as-

sociated with an increased prevalence in prescribing of 

opioids, alongside an increase in the abuse of prescrip-

tion drugs. In response, the Centers for Disease Control 

and Prevention (CDC) has described prescription drug 

abuse as the fastest-growing drug abuse problem in the 

United States.1 

Oxycontin (Purdue Pharmaceuticals, LP) is a con-

trolled-release oxycodone fi rst sold in 1995 and is today 

among the most widely prescribed opioid medications. 

The controlled-release formulation is expected to deter 

abuse, as the active ingredient is released over a speci-

fi ed time period, reducing the patient’s ability to seek a 

“high” by taking more medication than prescribed. How-

ever, prescription drug abusers can achieve an enhanced 

high by chewing, crushing and snorting, or liquefying the 

pills. To inhibit this behavior Purdue developed an abuse 

deterrent technology version of Oxycontin that was ap-

proved for sale by the US Food and Drug Administration 

(FDA) in April 2010; and in August 2010, the company 

began limiting sales exclusively to the abuse deterrent 

technology formulation.2 A 2012 survey of 2566 opioid-

dependent patients conducted in part to assess the impact 

of the abuse deterrent technology on opioid abuse behav-

ior reported that following release of the abuse deterrent 

formulation, there was indeed a decline in Oxycontin as 

a primary drug of abuse. However, this was accompanied 

by increased use of hydrocodone and other oxycodone 

agents, as well as increased use of high-potency agents 

such as fentanyl, hydromorphone and heroin.3 

We analyzed de-identifi ed prescription drug claims 

to examine the impact of abuse deterrent formulations 

on the utilization of opioid medications. We specifi cally 

considered the impact of the introduction of an abuse 

deterrent formulation of controlled-release Oxycontin on 

medication utilization in a cohort of prescription drug 

benefi t plan members who were long-term users of 

Oxycontin at the time of the release of the abuse deter-

rent formulation in August 2010. 

METHODS
This analysis was conducted using de-identifi ed CVS 

Caremark pharmacy benefi t claims data. Prescription 

drug benefi t members who had at least 1 pharmacy claim 

in calendar years between 2009 and 2012 for medications 

commonly used to treat pain were selected for analysis 

(Table 1). Members with claims for antineoplastic medi-

cations were excluded to limit the analysis to members 

with pain not related to cancer. Our analyses were limited 

to opioid medications categorized as follows: Oxycontin, 

other oxycodones (including generic versions of Oxy-

contin), morphine sulfate, hydrocodone-acetaminophen 

combinations, and other opioid-based pain medications 

(eg, fentanyl, oxymorphone, tramadol).

We examined medication utilization rates among 

chronic and acute opioid users, measured as the number 

of prescriptions fi lled per 1000 eligible prescription drug 

benefi t eligible members per year from 2009 to 2012. In 

addition, we examined utilization trends among chronic 

opioid users to identify changes in medication selection 

following introduction of abuse deterrent technology for-

mulations in August 2010. For this second analysis we 

compared 2 cohorts: 1) patients who received at least 

a 90-day supply of Oxycontin during the 6 months be-

fore the introduction in 2010 of Oxycontin with abuse 

deterrent technology; and 2) a comparison group of 

patients who received at least a 90-day supply of Oxy-

contin during the 6 months prior to August 2009. Both 

cohorts were limited to members for whom Oxycontin 

was the only pain medication used during the 6-month 

look-back period. The outcomes of prescription drug 

use in the 12-month follow-up period (August to July) 

were: 1) patient remained on Oxycontin only; 2) patient 

discontinued all prescription opioid medications; 3) pa-

tient changed to a prescription opioid medication other 

than Oxycontin; and 4) patient added another prescrip-

tion opioid to the Oxycontin regimen. We compared the 
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pattern of utilization in the post period between these 

groups using the χ2 statistic. All analyses were conducted 

using SAS 9.1 (SAS Institute, Cary, North Carolina).

RESULTS
During each year from 2009 to 2012, approximately 4 

million unique members from the analytic data set fi lled 

at least 1 prescription for an opioid pain medication and 

met our inclusion and exclusion criteria. The average age 

of members with a prescription for pain medication was 

44.7 years (standard deviation ± 18.3) and 56% of opioid 

users were female.

Of the total prescriptions fi lled for opioid medication, 

over 99% were fi lled at retail pharmacies, 52% were for 

10 days or less, and an additional 13% were for 11 to 

20 days. Hydrocodone-acetaminophen combinations 

were the largest category of opioids, accounting for over 

half of all opioids prescribed. The overall rate of opioid 

use decreased by 8.3% between 2009 and 2012 (Table 
2), with the even larger decreases observed in utiliza-

tion of Oxycontin, morphine sulfate, and hydrocodone-

acetaminophen combinations (19%, 10.5%, and 12.9% 

decreases, respectively). 

 The results of our analyses comparing a cohort of 

members who were Oxycontin users at the time abuse 

deterrent technology was introduced in August 2010 to 

a similar cohort of users in August 2009 are presented 

in Table 3. In both cohorts, approximately 10% discon-

tinued use of all opioid medications during the year of 

follow-up. In the cohort that were chronic Oxycontin us-

ers in August 2009 (the year prior to the introduction 

of the abuse deterrent formulation), 2.2% of members 

switched to another opioid medication during the sub-

sequent 12 months. Among members who were chronic 

Oxycontin users in August 2010 (when the new technol-

ogy was introduced), 2.6% switched to a new opioid after 

the introduction of the abuse deterrent formulation. The 

differences between these cohorts were not statistically 

signifi cant (P = 0.68).

Discussion of Findings and Pipeline Therapies
The purpose of abuse deterrent technologies is to re-

duce the social and medical burden associated with pre-

scription drug abuse. In our analyses, we found that in 

the years following introduction of the abuse deterrent 

formulation, there has been a decline in utilization of 

Oxycontin among acute and chronic users of the medica-

tion. However, the evidence that this might be due to the 

abuse deterrent formulation is far from clear. The decline 

in use of opioid medications across other categories, none 

of which included abuse deterrent formulations, may in-

dicate that there are other market reasons for the shift 

away from Oxycontin. In addition, we examined changes 

in prescription preference for chronic Oxycontin users 

who purchased their medication through their pharmacy 

benefi t plan. There we found no evidence of a negative 

impact on Oxycontin use among these chronic users fol-

lowing introduction of the abuse deterrent technology. 

Table 1. GPI Codes Used in Prescription Claims Extraction
Category GPI code beginning with

Oxycontin 651000751074 (excluding prescriptions with generic drug indicator)

Other oxycodone 651000751074 (with generic drug indicator) 6510007510 (not included in the above)
65990002 (identifi es oxycodone combinations)

Morphine sulfate 65100055

Hydrocodone-acetaminophen combinations 6599170210

Other opioids All medications beginning with 6510 or 6599 not in the above categories

GPI indicates generic product identifi er.

Table 2. Trends in Opioid Prescribing 2009-2012

Year Oxycontin Other oxycodone Morphine sulfate
Hydrocodone-

acetaminophen Other opioids Total

2009 14.6 108 13.6 308 90.0 534

2010 14.2 110 13.0 300 91.7 528

2011 13.3 106 12.6 294 101.0 526

2012 11.8 100 12.2 268 98.5 490

Change 2009 to 2012 –19.0% –8.2% –10.5% –12.9% 9.4% –8.3%

Rate is number of prescriptions annually per 1000 members. 
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Impact of Abuse Deterrent Technologies

Previous studies of the impact of abuse deterrent for-

mulation on opioid abuse reported mixed results.2,3 It has 

been argued that prescription opiate abuse is a complex 

health problem that requires a comprehensive, multifac-

eted solution, and thus resists a single solution.4 Indeed, 

many have noted that targeting abuse deterrent technol-

ogy to a single medication alone is an ineffective strategy, 

as an effective restriction would require that all opiate 

formulations employ the technology.2,5-7 However, most 

recognize that in addition to the regulatory hurdles such 

a policy change would encounter, there would be sub-

stantially increased cost to individuals and global health 

budgets resulting from such a restriction.5,7,8

We found that across all categories of opioids, the rate 

of prescriptions dispensed fell by 8.3% for prescription 

drug benefi t members between 2009 and 2012. It has 

been reported that between 2001 and 2012 the annual 

number of prescriptions written for opioids in the United 

States increased by 33%9; however, most of this increase 

occurred prior to 2005.10 Since 2009 sales of hydroco-

done-acetaminophen combinations and oxycodone hy-

drochloide have been fl at nationally11 while worldwide 

sales of branded Oxycontin have declined.12 It should 

be noted that our data only include sales of opioids to 

prescription drug benefi t members using their pharmacy 

benefi t. There remains a very large market of cash sales 

that cannot be captured in our data, and therefore the 

trends of purchasing and utilization of opioid medica-

tions obtained via cash transactions were not examined 

in this analysis. 

In April 2013, the FDA approved updated labeling for 

the reformulated, abuse deterrent version of controlled 

release oxycodone hydrochloride indicating continued 

support of regulators for abuse deterrent technologies in 

both generic and branded medications.13 In Table 4,14-19

we detail the pipeline for abuse deterrent technologies 

for other opioid based analgesics. The pipeline includes a 

wide array of technologies with functionality that would 
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Table 3. Changes in Prescribing for Chronic Oxycontin Users Following Introduction of the ADT Formulation in August 2010 
Compared With a Year Earlier Cohort
Pain Relief Regimen During the Post Period Before Abuse Deterrent Formulation After Abuse Deterrent Formulation

Remained on Oxycontin 45.8% 44.9%

Switched to non-Oxycontin opioids 2.2% 2.6%

Continued on Oxycontin and added other opioids 42.0% 42.6%

Discontinued opioid medication 10.0% 9.9%

Table 4. The Pipeline for ADT Used in Formulation of Opioid Medications

Medication Name Manufacturer
Stage of 

Development
Projected 

Launch Year ROA ADT Technology Description

Oxycodone14 Acura Marketed — Tablet AVERSION Forms a viscous gelatinous mixture when 
tablets and capsules are dissolved in 
solvents, suitable for injection

Oxycodone ER15 Pfi zer/Pain 
Therapeutics

Pending FDA 
Approval

2013 Capsule Oradur Provides controlled drug delivery and abuse 
resistance

(COL-003) oxycodone ER16 Collegium Phase III 2014 Capsule DETERx Consists of small spherical beads designed 
to retain time-release mechanism following 
common methods of tampering

ALO-2 oxycodone/
naltrexone17

Pfi zer Phase III 2014 Capsule — Consists of extended-release oxycodone 
pellets surrounding a sequestered core of 
naltrexone. Discourages common methods 
of tampering

TQ-1020 (levorphanol 
ER)18

Relmada 
Therapeutics

Phase I TBD Tablet — Gel-forming technology

Oxycodone CR IPCI Phase I TBD Tablet HyperMatrix Resistant to abuse by injection when com-
bined with solvents and by nasal inhalation. 
Resists release of the entire dose when 
consumed with alcohol

(COL-172)19 Collegium Phase I TBD — DETERx See above description of DETERx

ADT indicates abuse deterrent technology; ROA, route of administration; FDA, US Food and Drug Administration; TBD, to be determined.
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limit the ability of abusers to tamper with the drug. The 

medications in development include traditional opioid 

treatments for moderate to severe pain that incorporate 

agonist/antagonist, aversion, and physical or chemical 

barrier technologies. Remoxy, an oxycodone controlled 

release product, appears to be a future candidate for FDA 

approval; however, Pfi zer has not yet invested in further 

development. 

CONCLUSION
Abuse deterrent formulations continue to evolve and 

fi nd application across a range of therapeutic classes and 

interest from public policy makers. Prescription drug 

abuse shows no signs of abating as a social problem; 

therefore, there is a growing need for formulary policy 

makers to be aware of the clinical and economic impact 

of abuse deterrent technologies.
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