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Abstract
Purpose—Based on preclinical and clinical abuse liability assessments, fentanyl and other potent
μ opioid agonists (e.g. hydromorphone and morphine) should be the most misused opioids if
accessibility in the real world were not an issue. Since the latter is seldom true, we postulated that
there would be a significant mismatch between actual and predicted rates of misuse.

Methods—We recruited 1,818 prescription-opioid dependent patients entering drug treatment
programs to complete an anonymous survey, covering drug use and health related issues.

Results—Hydrocodone and oxycodone products were the drugs of choice in 75% of patients,
whereas potent μ opioid agonists (fentanyl, hydromorphone and morphine), with the greatest
predicted abuse potential, were very rarely chosen (<5% each). Most unexpectedly, the rank order
of the actual drug of choice and the preferred drug in an ideal world were highly correlated. The
reason most commonly given for the failure to endorse fentanyl, for example, as an actual or
preferred drug, was fear of toxicity and overdose. We found few differences in drug use patterns
between a subset of high-risk, impaired health care professionals (N=196) and all other patients
other than source of drug, (forged prescriptions and doctors more common and dealers much less
common in the HC sample).

Conclusions—These results indicate that it should not be assumed- particularly for new drug
formulations- that a high potential for abuse will result in actual abuse; and, most importantly, that
the hesitancy to use potent opioids because of fears of abuse may be misguided.

Keywords
fentanyl; μ opioid agonists; abuse; pain management; opioid exposure

Background
Fentanyl is a synthetic opioid that has much greater affinity for the mu opioid receptor than
any currently marketed opioid (1,2), except for its even more potent, but seldomly used,
analogues- sufentanyl and alfentanyl. As such, it is a highly potent and efficacious analgesic
for individuals in severe chronic pain (3,4). Unfortunately, like all opioid drugs, fentanyl's
affinity for the mu opioid receptor not only imparts analgesic activity, but also strong
positive reinforcing properties (i.e. euphoria), which translates into substantial abuse
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potential. Based on preclinical (e.g., discriminative stimulus properties and self-
administration studies in animals [5–7]) and clinical abuse liability assessments, (e.g.,
“liking” scores in recreational drug users relative to other opioids [8–11]), it has without
equivocation been found that Fentanyl should be amongst the most highly abused opioid
analgesics in the “real world” outside the structured setting of laboratory-based abuse
liability assessments. However, the potential for abuse does not necessarily translate into
actual abuse, since many factors other than a drug's intrinsic properties determine whether it
will be abused, such as: availability; cost; adverse side effects; and, particularly for fentanyl,
difficulty in titrating dose to produce maximum euphoria without overdosing.

The actual rate of fentanyl abuse/misuse relative to other opioids in the population of
substance misusers in this country has not been firmly established, but some reports indicate
that the abuse is quite modest (12–15) whereas others (8–9,16–18), including documents on
the DEA website and certainly numerous articles in the popular press, suggest that fentanyl
abuse is rapidly growing and that it is one of the most abused, diverted, and dangerous drugs
in the illicit drug market.

In this study, we sought to examine whether the frequency of the non-therapeutic use of
fentanyl and other opioids to get “high”, in the real world, matched their predicted abuse
potential from abuse liability assessments. To do so, we recruited 1,818 patients entering
drug treatment programs around the country, 196 of whom identified themselves as impaired
health care professionals, a group thought to be at great risk for abuse of Fentanyl and other
potent opioids. (19–22).

Methods
As reported previously, the treatment centers were balanced geographically [15,26–27] with
a good representation of large urban, suburban and rural treatment centers. Each of the
treatment specialists (N=70) was asked to recruit as many patients/clients as possible who
had a diagnosis of prescription opioid analgesic abuse or dependence using the Diagnostic
and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) [28]. Inclusion criteria
were very broad: first, those people who met DSM-IV criteria for substance abuse whose
primary drug was a prescription opioid (i.e., not heroin); and, second, use of prescription
opioid drugs to get high at least once in the past 30 days prior to treatment. The only
exclusion criteria were those individuals who did not meet these criteria and any individual
who listed heroin as their primary drug. Overall, 85% of the patients approached by the
treatment counselors completed surveys and submitted them. The patients were asked to
complete a detailed survey instrument, covering: demographics; licit and illicit patterns of
drug use; diagnostic criteria for alcohol and opioid abuse or dependence (DSM-IV criteria;
e.g., loss of control of drinking or drugging, disruption of everyday activities as a
consequence of use, family and friend complaints about abuse, withdrawal, craving, and so
forth); the Fagerström test for Nicotine Dependence [29]; general health status using the
SF-36v2 Health Survey; chronic non-withdrawal bodily pain and its intensity (scale of 1–10
with 1 being none and 10 the worst possible pain); and, whether they were currently being
treated for a psychiatric condition.

Patient/subject confidentiality
Completed survey instruments were identified solely by a unique case number and were sent
directly to Washington University School of Medicine. The treatment specialists did not see
the detailed responses of their patients/clients. The protocol was approved by the
Washington University Institutional Review Board (IRB).
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Statistical analysis
Since most of our data were binary or categorical, logistic regression tests were used to
determine odds ratios (OR) with HC the independent variable (yes =1; no =0). Odds Ratios
(OR) were established for each of the 40 plus dependent variables. For those tests that were
shown to be statistically significant (p<0.05), gender was introduced to the model as a
moderator to see if HC had any significant interaction with gender. When the dependent
variables were binary or categorical, we did multiple logistic regression tests with two
independent variables (health care, gender). When the dependent variables were continuous,
such as age, chronic pain level etc., we did two way ANOVA tests using SAS GLM
procedures with interaction added to the model.

SF-36 V2 Health Survey
With the release of SF-36v2, norms were updated using data from the 1998 National Survey
of Functional Health Status (NSFHS) and norm-based scoring (NBS) algorithms were
introduced [30]. Using this model, a score of 50 represents the average health status of all
adults in this country. A score greater than 50 indicates better than normal health, whereas a
score below 50 represents poorer health.

Results
Population demographics

Table 1 summarizes the demographics of our patients. We had a tot al of 1,818 primarily
Caucasian (82–84%) clients who completed the questionnaire: 196 Health Care
professionals (HC) and 1,622 Non Health Care professionals (NHC). The HC were
significantly older (t=3.02, p <.01) and decidedly more female than the NHC (OR 2.76, p<.
01). In the NHC group, 49% of the total clients were female, whereas in the HC group over
72% were. We found no other gender differences on any of the multiple dependent variables
and, hence, gender is ignored in all other presentations of the results. The SF-36 health
survey showed (Figure 1) that both HC and NHC had moderately poor physical health
component scores, but very serious mental health issues (depression and anxiety the most
common) with a mental health component score of 32–35. Moreover, as shown in Table 1,
nearly 90% satisfied DSM-IV criteria for opioid dependence; 60–70% in both groups were
nicotine dependent; nearly 40% satisfied DSM-IV criteria for alcohol dependence; and
approximately 55% had a diagnosed psychiatric condition. Pain was also a factor in 85–90%
of both groups with a ranking of pain intensity at 4.9 on a 10-point scale for both HC and
NHC groups. A long history of substance abuse problems was evident given that both
groups had been enrolled in 3.5–4 treatment programs prior to the current episode at which
time the questionnaire was completed.

Opioid abuse
Figure 2 shows the use of opioids to get high, expressed as a percent of the total sample in
the HC and NHC groups, in the 30 days prior to treatment. Hydrocodone and oxycodone
products (mainly ER-oxycodone) were by far the most widely misused drugs. With the
exception of buprenorphine and heroin that were used rarely to get high in these prescription
opioid preferring groups, a significant fraction of the population in both groups reported the
use of nearly all opioid drugs at least once in the past 30 days. Although group differences in
drug preferences were relatively small, there were significant differences between groups:
the HC were significantly more likely to use fentanyl (OR 1.65, p< .01),, but significantly
less likely to use methadone (OR 0.63, p< .01) than their NHC counterparts.
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Primary Drug
In terms of primary drug, ER oxycodone was the overwhelming choice followed closely by
hydrocodone products (Figure 3). All other drugs were selected much less frequently.
Particularly striking was that the drugs with the most predicted abuse potential- fentanyl,
hydromorphone and morphine– were very rarely endorsed as the primary drug in either HC
and NHC groups.

Price and availability
We asked: “If price and availability were not a factor which drug would you use most
frequently?” The results are shown in Figure 4. The most striking aspect of these data is the
rare endorsement of fentanyl, hydromorphone and morphine as either the actual or preferred
primary drug in both the HC and NHC groups. In this connection, the only prescription
opioids that were used to a much greater extent in the real world than the preferred drug
were hydrocodone and methadone. In response to a directed question about the reason that
fentanyl was so rarely endorsed as a primary drug, two thirds of HC and NHC individuals
indicated that toxicity and overdose deaths were defining factors.

Controlling for Prior Experience
Since experience with a drug's psychoactive effects would be a prerequisite for it to be
selected as the actual or preferred drug, we calculated the percentage of opioid dependent
patients who had experience taking each opioid- ever or within the last 30 days- who then
listed that drug as their preferred drug. Table 2 shows that over 50% of those exposed to
oxycodone indicated that it was now their drug of choice with heroin and hydrocodone the
next most prevalent. Very small percentages (<10%) of those who had experience with
tramadol, buprenorphine, and fentanyl indicated that these drugs were now their actual or
preferred drug of choice.

Source of the drug
Figure 5 shows the source of the primary drug used by NHC and HC to get high. The HC
group was much more likely to use a doctors' prescriptions (OR = 1.67, P < .01) and forged
prescriptions (OR = 2.19, P < .01) and much less likely to use a dealer (OR =0.39, P <.001)
or friends/families (OR=0.657, P< .01) than their NHC counterparts.

Route of administration
Swallowing the drug whole was the most common route of administration, followed by
chewing and snorting that were almost equally popular. Since the IV route of administration
represents the most serious public health concern, we asked respondents if IV route was
their preferred route of administration for their primary drug. Only 12% – 14% in either
group indicated that this was the case.

Discussion
Our data suggest a very close match between the drug actually used as the primary drug and
the preferred drug, if price and availability were not issues, in opioid dependent impaired
health care professionals and other individuals entering treatment. These data, indicate that,
in contrast to widely held assumptions, drug accessibility alone is not the sole determinant of
regional and other variations in the drugs of choice nor in the discrepancy between predicted
abuse liability and actual rates of misuse. Most surprising, in this regard was that drugs with
the greatest affinity for the μ opioid receptor, and therefore the greatest potential for abuse-
fentanyl, hydromorphone and morphine- were neither the drugs of choice in the real world
nor in a perfect world where availability was not a major concern. The most obvious
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explanation for these unexpected findings is that the intrinsic potential for abuse of these μ
agonists, that is so evident in the controlled environment of abuse liability assessments in
animals and humans (5–11), may be trumped by other factors that are more important in the
decision to use a particular drug. These include: ease of access; the positive and negative
subjective effects of the drug; and, in the case of fentanyl and other opioids with significant
affinity for the μ opioid receptor, the difficulty in titrating dose to achieve optimal euphoria
without overdosing. The latter consideration seems the most important based on the present
results and is consistent with the use of terms such as “drop dead” and “suicide packets” to
refer to fentanyl products available on the street (16, DEA web site).

To control for the possibility that the endorsement of a preferred drug was constrained by
limited prior experience with the drug, we determined the ratio between the number of
people who had tried an opioid to get high (denominator) and the number of people who
subsequently selected it as their preferred euphorogenic agent (numerator). This measure not
only controls the differences in exposure, but we suggest may also serve as an excellent
index of the desirability of the drug as a potential drug of choice. Using this index, it is clear
that 50% of those who used oxycodone to get high subsequently chose it as their preferred
drug of choice. Heroin and hydrocodone were the next closest drugs with 20–25% of those
using these drugs to get high endorsing them as their preferred drugs. At the other end of the
spectrum, experimentation with the use of fentanyl, morphine and hydromorphone led to
very low (<10%) subsequent endorsements as the preferred drug if availability were not an
issue. These data suggest that some aspects of the initial use of these potent opioids deterred
subsequent use. We postulate that one of the more important factors was that these drugs
were perceived to be much too potent to be safe with a poor “therapeutic” index – i.e., the
threshold to get high is too close to a toxic dose.

No matter the reason for the discrepancy between the potential and actual abuse liability, it
seems clear that it should not be reflexively assumed that a drug – particularly a new drug
entity or formulation - with very high predicted abuse potential will actually be abused in
practice. This conclusion has particular relevance when the “actual or relative potential for
abuse” is evaluated for scheduling under the Controlled Substance Act (factor 1 of the
mandated 8 factor analysis). More importantly, our data suggest that fear of abuse of these
potent μ agonists, which often influences a physicians' willingness to prescribe them for pain
even when their use is strongly indicated, is largely unwarranted.

Other than issues confined to the drug of choice, our data reinforce the growing body of data
which indicates that prescription opioid users have a large number of co-morbid physical
and psychiatric issues no matter their profession, including chronic pain (>85%) with
moderate intensity, mental disorders (55–60%), alcoholism (≈40%), and nicotine
dependence(60 – 70%). These data suggest not only that any pain management program
should be multidisciplinary in its approach, but also that the existence and severity of
psychiatric co-morbidity, nicotine use and alcoholism might be predictive of those pain
patients most at risk for abuse of their medications.

Based on a number of published studies, (19–21,31–32,)and widely held assumptions, we
expected to find two major differences between HC and NHC individuals: first, diversion of
opioids from therapeutic channels would be much higher in HC than NHC because of ease
of access; and secondly, that highly reinforcing and readily accessible drugs such as fentanyl
and hydromorphone would be endorsed more frequently in HC than. While our results lend
support to these conclusions, the overall differences between groups were much more
modest than was expected. Indeed, based on the totality of our findings, in many respects the
major differences between the two groups was their profession.
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There are a number of limitations in our studies. Obviously, our sample was skewed heavily
toward nurses, and, therefore, is not representative of other health care professionals, such
as, for example, anesthesiologists who are thought to have the greatest risk for substance
abuse and for fentanyl misuse in particular (19,31). In addition, all of our surveys were self-
administered and thus they have most of the problems associated with these methods,
particularly the inability to follow up answers with additional questions to clarify any
ambiguities and truthfulness. A third limitation is that our study population was confined to
those entering treatment in many cases for the fourth or fifth time. Thus, this population, and
their profound problems with drugs and other psychopathology may be very different than
less ill, “recreational” drug users. While all of these possibilities need to be kept in mind in
interpreting our results, it seems doubtful to us that the abuse of the much feared fentanyl or
other strong opioids would be greater in recreational users than experienced drug addicts.
Moreover, the anonymity provided by the self-administered questionnaire has been shown to
produce much more candid and valid drug related responses than interviewer- elicited
information regarding substance abuse issues (43).

Take home messages

• Preclinical and clinical abuse liability assessments do not uniformly predict
actual abuse in the real world.

• Fentanyl, hydromorphone and morphine have great potential for abuse, but little
actual abuse.

• Safety is the primary determinant of whether and to what extent a drug is
misused.

• Availability alone does not dictate which drugs will be misused.

• Fear of abuse of fentanyl and other potent μ agonist are overstated and should
not deter their use in pain management.
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Figure 1.
The average score of HC and NHC on the SF-36v2 (see methods). All of the differences
from the national norm (shown as a black line) are significant, with mental health scores
much poorer in opioid dependent individuals regardless of their occupation than the
population norm.
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Figure 2.
Licit and illicit opioids used in the last 30 days to get high in HC and NHC. Percentages
listed are the precent of each sample who identified that they used the drug listed to get high.
*Significantly higher (P<.01) than NHC; ** significantly lower (P<.01) than NHC.
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Figure 3.
Primary Drugs (e.g., the drug used most often) in HC and NHC. Percentages listed are the
precent of each sample who identified that they used the drug listed to get high as their
primary drug. There were no significant differences found between groups.
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Figure 4.
Percent of the HC (4A) and NHC (4B) who selected the drugs listed as their actual primary
drug and their preferred drug if price and availability were not an issue. Primary drug was
significantly (P<.05) higher than preferred drug. The “other” category reflects the use of
non-opioids, primarily benzodiazepines and cocaine (crack).
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Figure 5.
Source of Primary Drugs in HC and NHC listed as percent of total in each sample. *
Significantly different (P<.01) than in the NHC sample.
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Table 1

Demographics, health status and substance abuse issues in HC (N=196) and NHC (N-1622)

HC n=196 NHC n=1622

Age 37.37 ± 0.82* 34.83 ± 0.28

Gender

Male 27.66%* 51.31%

Female 72.34%* 48.69%

Ethnicity

White 84.46% 82.48%

African-American 4.66% 5.47%

Hispanic 8.29%* 3.91%

Other 2.59% 8.14%

DSM-IV Rx Dependence 88.42% 89.85%

Times Entered Tx 3.95 ± 0.73 3.34 ± 0.20

Pain Score 4.93 ± 0.20 4.89 ± 0.08

Psychiatric Condition 57.65% 55.82%

Nicotine Dependence 59.85%* 68.79%

Alcohol Abuse 39.88% 39.46%

*
Significantly different than NHC
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Table 2

The percentage of HC and NHC individuals who used the listed opioids to produce euphoria and subsequently
chose the drug as their preferred drug if availability were not a problem.

HC NHC

Oxycodone 51.46% 52.59%

Heroin 22.50% 24.44%

Hydrocodone 27.42% 21.05%

Hydromorphone 13.56% 10.94%

Methadone 12.50% 11.25%

Morphine 9.88% 5.90%

Fentanyl 7.84% 6.58%

Buprenorphine 3.45% .094%

Tramadol 0.00% 0.82%
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