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Abstract

Objective. Prescription opioid analgesics are com-
monly prescribed for moderate to severe pain. An
unintended consequence of prescribing opioid
analgesics is the abuse and diversion of these med-
ications. Tapentadol ER is a recently approved cen-
trally acting analgesic with synergistic mechanisms
of action: l-opioid receptor agonism and inhibition
of norepinephrine reuptake. We assessed the
amount of diversion and related cost of obtaining
tapentadol IR (NucyntaVR ) and tapentadol ER
(Nucynta ERVR ) as well as other Schedule II opioid
medications in street transactions in the

United States using the Researched Abuse,
Diversion and Addiction-Related Surveillance
(RADARSVR ) System.

Methods. The Drug Diversion Program measures
the number of cases opened by 260 drug diversion
investigators in 49 states. StreetRxTM uses a crowd-
sourcing Website to collect the prices paid for licit
or illicit drugs.

Results. The population-based rates of diversion
were 0.003 (tapentadol IR), 0.001 (tapentadol ER),
and 1.495 (other Schedule II opioid tablets) reports
per 100,000 population. The tapentadol ER rate was
lower than the other Schedule II opioid tablets (P
< 0.001) and tapentadol IR (P¼ 0.004). Diversion
rates based on drug availability were 0.03 (tapenta-
dol IR), 0.016 (tapentadol ER), and 0.172 (other
Schedule II opioid tablets) per 1,000 prescriptions
dispensed. The median street price per milligram
was $0.18 (tapentadol IR), $0.10 (tapentadol ER),
and $1.00 (other Schedule II opioid tablets).

Discussion. Our results indicate that tapentadol ER
is rarely sold illicitly in the United States. When sold
illicitly, tapentadol ER costs less than other
Schedule II opioid products.

Key Words. Tapentadol; Opioid; Abuse; Diversion;
RADARS System; StreetRx

Introduction

The therapeutic use of prescription analgesics has in-
creased substantially over the last two decades. In con-
cert, the misuse, abuse and diversion of these
medications has also increased [1]. The result has been
increased contacts with poison centers, visits to emer-
gency departments, admissions to substance abuse
treatment centers, and deaths attributed to opioid anal-
gesics [1–3]. The National Center for Health Statistics in-
dicates deaths related to pharmaceutical opioid
products reached 16,451 in 2010 [4].

Diversion of opioid analgesics is the transfer of a pre-
scription drug from a lawful to an unlawful channel of
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distribution or use [5]. In 2003, the US Drug
Enforcement Administration (DEA) estimated the value
of diverted prescription drugs at $25 billion a year [6].
Despite its scope, the diversion of prescription drugs re-
mains poorly understood. It is often assumed that the
diverter abuses the drug; however, a diverter may sell
the drug for profit (without abusing the drug) or abuse a
portion of the prescription and sell the remainder [7].

Tapentadol is approved in the United States, Canada,
and other countries for the relief of moderate to severe
chronic pain. It is a centrally acting analgesic with two
synergistic mechanisms of action: l-opioid receptor ago-
nism and inhibition of norepinephrine reuptake [8]. The
US DEA categorizes tapentadol as a Schedule II drug in
the same class as oxycodone and similar opioid analge-
sics. The immediate release (IR) form of tapentadol
(NucyntaVR , Depomed, Inc., Newark, CA, USA) was intro-
duced in 2009. The extended release (ER) formulation
was approved in 2011 and is available as Nucynta ERVR

(Depomed, Inc.) In the United States, the ER product uti-
lizes a proprietary crush-resistant formulation [9].

The combined mechanism of action for tapentadol is
hypothesized to produce effective pain relief with de-
creased potential for abuse. In preclinical models, the
affinity of tapentadol for the mu opioid receptor was 50-
fold lower than morphine although tapentadol was only
2- to 3-fold less potent than morphine in animal pain
models [10]. In humans, tapentadol IR 50–100 mg pro-
vided analgesic efficacy similar to that of oxycodone
10–15 mg [11]. There are few studies evaluating the
abuse of tapentadol and there are no reports concern-
ing the diversion of tapentadol.

The Researched Abuse, Diversion and Addiction-
Related Surveillance (RADARSVR ) System measures mis-
use, abuse, and diversion of prescription opioids and
stimulants from multiple perspectives. Two RADARS
System programs assess street activity of prescription
drugs. The Drug Diversion Program measures the num-
ber of cases opened by drug diversion investigators
throughout the United States. StreetRxTM uses crowd-
sourcing to determine the price paid on the street for
licit or illicit drugs.

The purpose of our analysis was to assess the diversion
and related street prices of tapentadol ER in the United
States compared with tapentadol IR and other Schedule
II opioids.

Methods

Our analysis included Drug Diversion and StreetRx pro-
grams. Each program provides drug product-specific in-
formation every 3 months for postmarketing surveillance
in the United States. The medications included were
tapentadol IR, tapentadol ER, and the group of other
Schedule II opioids (oxycodone, hydromorphone IR and
ER tablets, oxymorphone, morphine IR and ER tablets,
and methadone tablets). The Drug Diversion Program

provides systematic surveillance data on diversion of
drugs. In 2013, there were 260 participating agencies in
49 states and DC covering 38.2% of the US population.
Drug diversion officers submit data quarterly on the
number of documented drug diversion cases within their
jurisdiction for specific prescription drugs of interest. A
case is one that results in a written complaint or report.
Drug diversion officers represent municipal police de-
partments, multi-jurisdictional drug task forces, county
sheriffs’ departments, regulatory agencies such as state
medical and pharmacy boards, state police agencies,
prosecutors’ offices, and departments of health. When
necessary, repeated contacts are made with partici-
pants to verify information. Detailed methods have been
published previously [12].

As an adjunct to the ongoing Drug Diversion Program,
we conducted a one-time, semi-structured telephone
interview with participating investigators in the third
quarter of 2013. Given that tapentadol is a relatively
new drug with few reports of abuse or diversion in the
scientific literature or lay press, the purpose was to ex-
plore diversion investigators’ field experiences with illic-
itly obtained tapentadol. A total of 30 drug diversion
investigators in 23 states were interviewed to assess
their awareness and approach to detection of tapenta-
dol. The sample comprised a variety of agency types,
most often sheriff’s offices, drug task forces, and local
police units. Investigators were stratified into two groups
based on prior reporting of tapentadol diversion and 15
investigators were randomly selected from each list. The
15-minute interview asked general questions about the
investigator’s unit, caseload information, primary sour-
ces of diversion, and the primary drugs diverted in their
jurisdictions. In addition, investigators responded to a
series of questions specific to tapentadol diversion, in-
cluding cases investigated, general awareness of the
drug, awareness of street or other illicit activity related
to tapentadol even if not officially investigated, and cur-
rent diversion status. The interview guide included pic-
tures of tapentadol IR and ER products to ensure
accurate identification.

StreetRx (StreetRx.com) is an anonymous public
Website that enables real-time collection and display of
street price data on diverted pharmaceutical products.
Site users anonymously submit prices that they paid, re-
ceived, or heard were paid for diverted prescription
drugs. A visual photo identification feature for each for-
mulation aids accuracy of reporting. StreetRx averages
roughly 2,000 visitors and 70 street price submissions
per day. The average price calculated by StreetRx has
been validated using two other independent sources:
Silk Road (a hidden online marketplace that sells illicit
items including prescription drugs) and the RADARS
System drug diversion investigators [13].

Analysis

Drug Diversion rates were calculated by dividing the
number of diversion cases in a jurisdiction by the
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population of the same jurisdiction (population rate) and
dividing by drug availability as represented by the num-
ber of prescriptions (IMS Health, Danbury, CT, USA) dis-
pensed in the jurisdiction (prescription rate).The
population was calculated by assuming linear growth
between the 2000 and 2010 US census and interpolat-
ing for each quarter from July 1, 2009 through June 30,
2010. The population was extrapolated using this same
rate of change from July 1, 2010 through September
30, 2014. Poisson regression with a Bonferroni multiple
comparisons adjustment was used to compare the av-
erage rates over the study period (July 1, 2011 through
September 30, 2014). The variance was calculated sep-
arately for each drug group.

StreetRx submissions for opioid analgesics that were re-
ceived from the United States between January 1, 2011
and September 30, 2014 and contained data about for-
mulation and dose strength were analyzed for this re-
port. The median street price per milligram from reports
submitted between October 1, 2011 and September
30, 2014 for tapentadol ER, tapentadol IR, and other
Schedule II opioid tablets were calculated and boxplots
were generated. The median street prices were also
compared for the three groups using Wilcoxon’s rank-
sum test.

Results

Drug Diversion Program

We detected 56 diversion cases for tapentadol IR,
seven for tapentadol ER, and 38,325 for other Schedule
II opioids for the period July 1, 2009 through September
30, 2014 (Table 1). The average quarterly population
based rates were 0.003 (tapentadol IR), 0.001 (tapenta-
dol ER), and 1.495 (other Schedule II opioid tablets) re-
ports per 100,000 population for the period of October
1, 2011 through September 30, 2014 when tapentadol
IR, tapentadol ER, and Schedule II opioids were avail-
able simultaneously. The average quarterly population
rate for tapentadol ER was much lower than the other
Schedule II opioid tablets (adjusted P < 0.001) and
tapentadol IR (adjusted P ¼0.004) (Figure 1).

To estimate diversion rates relative to drug availability,
we adjusted for the number of prescriptions filled during
the period of analysis. The rates based on drug avail-
ability were 0.030 (tapentadol IR), 0.016 (tapentadol
ER), and 0.172 (other Schedule II opioid tablets) per
1,000 prescriptions dispensed (Table 1). The tapentadol
ER prescriptions dispensed rate was less than the other
Schedule II opioid prescriptions dispensed rate (adjusted
P <0.001) but not different from tapentadol IR (adjusted
P ¼ 0.408) (Figure 1).

Street Price of Tapentadol IR and ER

The StreetRx Website received 44 reports of tapentadol
IR, 12 reports of tapentadol ER, and 11,539 reports of

other Schedule II opioid tablets during the study period
(Table 2). The median street price was $0.18 per milli-
gram for tapentadol IR, $0.10 per milligram for tapenta-
dol ER, and $1.00 per milligram for other Schedule II
opioid tablets (Figure 2). The median street price of
other Schedule II opioid tablets ($1.00, IQR: 0.60–2.00)
is significantly greater than the median street prices
of tapentadol IR ($0.18, IQR: 0.10–0.23, adjusted
P < 0.0001) and tapentadol ER ($0.10, IQR: 0.06,
0.15, adjusted P < 0.0001). The median street prices
of tapentadol ER and IR were similar (adjusted
P ¼0.163).

Drug Diversion Investigator Interviews

When asked specifically about tapentadol diversion, 22/
30 (73.3%) investigators responded that tapentadol (ei-
ther IR or ER) is not diverted in their area to their knowl-
edge; 7/30 (23.3%) responded that tapentadol (IR or
ER) is occasionally diverted in their area; and, 1/30
(3.3%) responded that tapentadol (IR or ER) is com-
monly diverted. When asked to elaborate, the respon-
dent endorsing common diversion clarified that he had
not worked a case involving tapentadol, but assumed
there was a problem with this drug as he was asked
about it.

Most interviewees (n¼ 23, 76.7%) reported never having
a diversion case involving tapentadol during their tenure
as investigators. None had ever purchased tapentadol il-
licitly nor had it been offered for purchase in undercover
operations. Two respondents mentioned that they be-
lieved tapentadol was not prescribed in their area, and
hence, not available for diversion.

Seven (23.3%) interviewees endorsed experience with at
least one tapentadol diversion case. In two cases indi-
viduals sold their own prescriptions. Two other individ-
uals obtained tapentadol from doctor shopping during
the process of acquiring oxycodone. There was also a
report of one street purchase involving tapentadol inci-
dental to the sale of buprenorphine-naloxone combina-
tion tablets. In two additional cases individuals
possessed tapentadol among other drugs during a drug
raid.

Limitations

Limitations of our research include that the drug
diversion program is not nationally representative.
Nevertheless, with investigators reporting in 49 states, it
seems unlikely that a substantial presence of tapentadol
diversion was missed. StreetRx is limited by self-report
that cannot be independently confirmed.

Discussion

Our results indicate that illicit transactions involving
tapentadol ER are relatively rare in the United States.
We detected few reports of tapentadol ER as compared
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with tapentadol IR and other Schedule II opioids. In the
two years since its introduction, diversion rates for
tapentadol ER have remained low despite the increased
number of prescriptions for the drug. In contrast, illicit
distribution of other Schedule II opioids is much higher
and has persisted for many years.

The black market activity and price of tapentadol ER are
low, with only 12 purchase reports in the StreetRx data-
base. The median price for tapentadol ER was 0.10 per

milligram compared with $1.00 for the group of
Schedule II opioids. A previous report from StreetRx
found that the mean price paid for opioid analgesics
ranged from $3.29 per milligram for hydromorphone
down to $0.05 per milligram for tramadol [13].

Interviews of drug diversion investigators produced re-
sults consistent with the small number of diversion
cases and street price reports, and the low price of
tapentadol in the illicit market. We verified that diversion
investigators are aware of the drug and consider it an
opioid of abuse. Despite their regular activities in inter-
diction of prescription drugs, none of the investigators
had encountered tapentadol ER as the primary drug in
street transactions.

Other sources also indicate low diversion activity in re-
gards to tapentadol. We previously reported low rates of
abuse for tapentadol IR during the first 24 months after
its approval [14]. Vosburg et al. examined whether a
tamper resistant formulation of tapentadol ER could be
converted to a form suitable for snorting or injection in
experienced oxycodone extended release abusers. They
found that compared with an immediate release formu-
lation of oxycodone, abusers could not convert the tab-
lets into powder and were unwilling to snort the result of
their tapentadol ER tampering. The amount of drug ex-
tracted for the tampered tapentadol ER was 10% the
amount extracted from oxycodone immediate release
tablets [15].

Consistent with reports from other sources, we found
that the rate of diversion for other prescription opioids is
decreasing. The cause for the decrease in other pre-
scription opioids is not well documented, but presum-
ably is related to the many different interventions
created throughout the United States in the last few
years: Potential solutions include: enhanced law en-
forcement; improved prescription practices by physi-
cians (especially the use of prescription monitoring
plans), as well as prescribing guidelines and restrictions;
drug take-back days, and “take-home” naloxone.
Perhaps the most controversial concept; however,
is abuse-deterrent formulations (ADFs), which in Canada
are termed tamper-resistant formulations (TRFs).
Further monitoring of all opioids including tapentadol is
needed as Com abusers appear to be switching
from drugs like oxycodone to other alternatives. These
alternatives can include heroin, but would logically
also potentially include other less desirable opioid
analgesics.

In conclusion, the low rate of diversion events combined
with independently documented low street price col-
lected from numerous jurisdictions throughout the US
indicates that substantial diversion and abuse of tapen-
tadol ER has not emerged in the United States during
the first 36 months after introduction. However, further
surveillance is warranted because of dramatic changes
in supply and demand of Schedule II opioids in the
United States.

Figure 1 Rate of diversion reports for tapentadol IR,
tapentadol ER, and other Schedule II opioid tablets ad-
justed population (A) and for number of prescriptions
dispensed (B), July 1, 2009 through September 30,
2014.
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