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Talk Outline

e Brief overview of problem of prescription
op1oid abuse to put my studies into context

« My clinical studies
— Hydrocodone/ACET (Vicodin)
— Oxycodone

— Vicodin and Percocet



What are prescription opioids?

Hydrocodone e Codeine (Tylenol-3)
(Vicodin, Hycodan, * Fentanyl (Duragesic,
Lortab) Actiq)

Oxycodone (Percodan, « Tramadol (Ultram)
Percocet, Tylox,

OxyContin)
Morphine (IR
morphine, MS-Contin)

* Propoxyphene (Darvon)
* Methadone

e Levorphanol (Levo-

Dromoran)
Hydromorphone

(Dilaudid, Palladone)



Prescription Opioid Abuse: The Problem

e Problem first surfaced in
2001 via media coverage
and some epidemiological
data from a national
survey

* Media coverage focused
on OxyContin abuse in
rural Appalachia

— Some of it was
sensationalist, but....

* Epidemiological data on
first-time users for non-
medical purposes




Incidence of non-medical use of pain relievers as
defined by “number of people reporting taking an
opioid non-medically for the first time”
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@ Number of initiates has quintupled since the mid-1980s
@ There appears to be a leveling off but certainly no sign of a decrease



NSDUH 2003 Prevalence Data: How does pain
reliever abuse compare to cocaine abuse?
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Prescription Opioids Ranked on
Non-Medical Lifetime Use
(estimates based on 2003 survey)

1,2. Darvon, Darvocet, or Tylenol with Codeine:
19.7 million people

3. Vicodin, Lorcet, or Lortab: 15.7 million people

4. Percocet, Percodan, or Tylox: 10.8 million people
5. Demerol: 3 million people

6. Morphine: 2.1 million people

7. OxyContin®: 2.8 million people

8. Dilaudid: 1 million people



Prescription Opioid Non-Medical Use in 12th
Graders 1994-2004: Past Year, Past Month
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Trends: increase from 1994-2004 in which prevalence of use
has more than doubled (Monitoring the Future Study)



MTF: Focus on Two Pain Relievers
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Number of Oxycodone and Hydrocodone
ED Mentions: Trend Data from DAWN
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Interesting to note that hydrocodone 1s prescribed 3X as often
as oxycodone



Who are potential abusers of
prescription opioids?

e Demographics
— SEX: of those who admitted lifetime non-medical use
of oxycodone, 56% were males.

— ETHNICITY: : of those who admitted lifetime non-
medical use of oxycodone, 91% were white.
« 88% of people admitted into state-funded treatment centers
were white. ..
— AGE: From the NSDUH data, appears younger people
are more likely to abuse than older people

— LOCATION: initially problem was more likely in rural
areas (Appalachia, Maine) than in large metropolitan

areas, but 1t now seems to be a nationwide problem
(ONDCP Pulse Check 2002).



Who are likely abusers of prescription opioids?

* Polydrug abusers: YES

* Teens and young adults using recreationally:
YES

* People who are on methadone maintenance:
YES

* Heroin abusers when they can’t get heroin:
YES

e Chronic pain patients with a history of drug
abuse: PROBABLY

* Chronic pain patients without a history of drug
abuse: ?



Why over the last several years has there been
an increase of abuse of prescription opioids?

e Might be related to amount of drug available for
prescriptions

* Production quotas for prescription opioids have
increased steadily across the last 10 years.

— due 1n part to a national movement to more
aggressively treat pain

* So perhaps as amount available for licit use
increases, amount of abuse also increases because
there 1s more drug “out there”




Number of prescriptions
dispensed in thousands
(IMS HEALTH)
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DAWN ED
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Oxycodone (Percocet, OxyContin)
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What are the Sources for Illicit Prescription
Opioid Diversion (for Non-Medical User)?

* Sources that have nothing to do with patients and
doctors:

— Thefts of pharmacies, drug distribution centers

* Sources that do involve patients and doctors
— Doctor shopping
— Patients selling their drugs
— Prescription forgeries and tampering
— Pharmacists who falsify records and then sell the drugs
— Doctors who write prescriptions indiscriminately (for a fee)
— Medicine cabinet
— Internet

e Smuggling of prescription drugs into the U.S. (just like
heroin)



What’s Being Done About the Problem?

NIDA: a call for more scientific research on the
problem

— However, only 8 grants devoted to prescription opioid
abuse since 2001

FDA and pharma: Risk Management Plans for
some marketed opioids (OxyContin, Actiq) and
for new opioids (Palladone)

— Key component: postmarketing surveillance

Pharma: attempting to develop more tamper-proof
formulations

States: Prescription Monitoring Programs

— If works right can detect doctor shoppers



Prescription Opioid Abuse: Still A Problem?

* Yes, POA 1s still a problem

« Likely abusers have been 1dentified but the issue
of patient abuse remains unclear

 Sources of diversion have been identified but the
relative magnitude of diversion by any of the
sources 1s still not known

* This may not be a “soup de jour” problem as
some people once thought when increased POA
first became evident

* We have not done much in developing prevention
programs to reduce the demand for these drugs in
teens and young adults



Assessing Abuse Liability of Prescription
Opioids in Recreational Drug Users

 Since the early 1970s, we knew what the subjective
effects of many opioids were in opioid abusers.

« A number of opioids had “abuse liability” - abusers
reported feeling good and liking the drug and
wanting to take again various opioids that were
tested

e To generalize the results from this subpopulation to
a population of “lighter” drug users would be
Inappropriate

e Since 1992 I have been doing opioid
characterization studies 1n healthy volunteers.

— Another term I have used are “recreational drug users”



Opioid Characterization Studies in
Recreational Drug Users

* One question of interest: do opioids in this
population show any abuse liability-related
subjective effects?

— Liking, take drug again, euphoria

 Initially studied opioids via the 1v route and a
consistent finding was intra-and intersubject
variability in abuse hability- related subjective
effects

e In 2000, started to look at oral opioids right before
POA was surfacing



Opioid Characterization Studies in
Recreational Drug Users

» Hydrocodone-acetaminophen
(Vicodin)

* Oxycodone
 Vicodin vs. Percocet



Study Methods

* Subjects: age range 21-39; healthy; semi-structured
interview to assess for emotional and psychiatric status

— No history of drug abuse or dependence according to standard
psychiatric diagnostic criteria (DSM-IV)

« Setting: lab in my anesthesiology department; lab is
staffed every day by an anesthetist, and we have rescue
medication and resuscitative equipment

* Design: Latin square randomization, double-blind,
placebo-controlled crossover trial



Study Methods and Measures

* Subjects in a semi-recumbent position in a hospital
bed ingest capsules with 150 ml water

e Measures

— Subjective: VAS, Opioid Adjective Rating Scale, ARCI,
Drug Effect/Liking/Take Again, end-of-session and 24-
h Liking/Take Again, 24 h symptom rating scale

— Psychomotor and physiological measures

* Subjects do tests at baseline and at fixed points for
5 hours after ingestion



On this sheet is a series of lines lab eled with a mood or feeling and measuring along a continuum from
"NOT AT ALL” (on the left) to “EXTREMELY” (on the right). Please make a mark on each line indicating
how you feel RIGHT NOW. i .
NOTATALL stintiatedi(Snergatc) EXTREMELY
1 |

high (‘drug’ high)

heavy or sluggish feeling

sedated (calm, tranquil)

lightheaded

tingling

confused

elated (very happy)

nauseous

dizzy

dreamy

coasting (‘spaced out)




Please rate these adjectives based on how you currently feel.

ADJECTIVE RATING CHECKLIST

moderately

not at all
quite a bit
extremely

flushing

skin itchy

sweating

tuming of stomach

numb

dry mouth

drive (motivated)

carefree

good mood

headache

nodding

vomiting




ARCI

» Addiction Research Center Inventory
* 49 T/F statements that get grouped into 5 scales

« Examples of statements:

— Things around me seem more pleasing than usual
(Euphoria scale)

— I feel sluggish (Sleepy/sluggish scale)
— [ feel anxious and upset (Dysphoria scale)

— I feel as 1f I could write for hours (Stimulant scale)



THESE QUESTIONS DEAL WITH THE DRUG(S) YOU WERE ADMINISTERED
TODAY. PLEASE ANSWER THE QUESTIONS AS ACCURATELY AS YOU CAN.

REMEMBER: THESE QUESTIONS ASK HOW YOU ARE FEELING---THERE ARE
NO RIGHT OR WRONG ANSWERS.

Which statement below best describes the effect of the drug(s) as you are currently
feeling it? (Circle one answer only).

1. I feel no effect from it at all.

2. I think I feel a mild effect, but I'm not sure.
I definitely feel an effect, but it is not real strong.
I feel a strong effect.

I feel a very strong effect.

Indicate by making a vertical mark on the line below how much you like or dislike the
effects of the drug(s) as you are currently feeling them. The more you like the effects the
further to the right you should place your mark. The more you dislike the effects the
further to the left you should place your mark. If you neither like nor dislike the effects
(e.g., if you notice no effects at all) place your mark at the NEUTRAL point.

DISLIKE A LOT LIKE A LOT




Hydrocodone/Acetaminophen (Vicodin) Study

* These products as of 2002 were the most
prescribed drugs in the country (RxList.com,

2003)

* Indicated for moderate to moderately severe
pain

» Early abuse lability studies 1n opioid abusers
indicated that 1njectable hydrocodone had

same degree of abuse liability as morphine
(gold standard in abuse liability testing)

 Products are one of the most abused
prescription opioids in U.S.




Subjects, Drugs and Doses Tested in Study
N=18 (9 female); avg age: 28 yrs; avg drinks/wk: 3.3
5 mg hydrocodone (HYD)/500 mg acetaminophen (AC)

10 mg HYD/500 mg AC (different dosage formulation [HYD:AC] from
same manufacturer

20 mg HYD/1000 mg AC (2 tabs of the above); 2-4X the normally
prescribed dose (5-10 mg HYD)

AC 1000 mg (to ensure that this had no effects)
40 mg morphine (putatively equianalgesic to 20 mg HC)

placebo



Feel Drug Effect (peak)

1 -
PLC SHYD 10 HYD 20 HYD 40M AC

1=no effect at all; 2=may feel a mild effect but not sure; 3=definitely feel an effect but not
real strong; 4=feel strong effect; S=feel very strong effect



Results: ARCI (peak scores)

MBG (Euphoria) Stimulant
5 5
4 4
3 3
2 - 5 |
1- 1-
0 - 0 -
PLC 20 MOR AC PLC MOR AC
1000 1000
HYD HYD

Range: 0-16, SEs around 1, p=0.06 Range: 0-11, SEs around 0.4



Results: ARCI (peak scores)

PCAG (Sleepy/sluggish)

10

il
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4 -

2

0 -
PLC

MOR AC

HYD

Range: 0-15

1000

10

LSD (Dysphoria)
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Adjective Rating Scale (peak scores)

skin itchy flushing
2 |
0.8
1.5
0.6
1
0.4
0.5 02 I
0 l l —| l
PLC 10 MOR AC PLC MOR AC
1000 1000
HYD HYD

Range: 0-4



Liking of drug effects

liking - peak liking - trough
100 100
90 90
80 80
70 70

60 60
50 50
mm 40 - 40 -
30 - 30
20 - 20 -
10 - 10 - I
0_
PLC PLC

1000
HYD HYD 1000

Range: 0-100; 0=DISLIKE A LOT; S0=NEUTRAL; 100=LIKE A LOT



Take again

peak ratings trough ratings
100 100
90 90
80 80
70 70
mm 6 60
50 - 50
: i E 4 I
30 30 -
] I it E
10 n 10 -
0 - 0 -
20 MOR AC PLC 20 MOR AC
1000 1000
HYD HYD

Bipolar VAS, Range: 0-100; 0= definitely would not; S0-NEUTRAL; 100= definitely would



Peak VAS Ratings Affected by 20 HYD
and/or 40 MOR

Pleasant bodily sensations (M) Heavy, sluggish feeling (HYD,

Sedated [calm] (HYD, MOR) MOR)

Dreamy (M)  Lightheaded (HYD, M)

Floating (HYD, M) * Dizzy (HYD, MOR)

High (HYD, MOR) * In control of thoughts (less:
HYD, M)

Sleepy (HYD, MOR)

Coasting, spaced out (HYD, MOR) ’ In. control of body ( 1§SS5 M)
 Difficulty concentrating (HYD,

MOR)
 Nauseous (HYD, MOR)




mim

Mean 24-hr liking and take again ratings
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20 MOR AC
1000
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Summary and Conclusions

* Vicodin had mu-opioid like effects with
some pleasant (1.e., abuse lhability-related
subjective effects) and some unpleasant
effects

* The detection of abuse liability-related
effects of Vicodin 1s consistent with the
widespread non-medical use and abuse of
this product



Assessing Effects of Oral Oxycodone

Oxycodone i1s Schedule II; no refills and doc can’t
phone 1n the prescription to a pharmacist

Indicated for moderate to moderately-severe pain

Is currently available as a single entity product
(OxyFast®), a controlled-release form

(OxyContin®) and as a combination product
(Percocet® and Percodan®)

Early abuse liability studies in opioid abusers
indicated that injectable oxycodone had same degree
of abuse liability as morphine (gold standard in
abuse liability testing)



Subjects, Drugs and Doses Tested in Study

* N=18 (9 females); mean age: 24 yrs; avg
drinks/wk: 5

* 10, 20 and 30 mg oxycodone (OXY; Endo
Labs, Percolone®)

* 40 mg morphine (supposedly equianalgesic
to 30 mg OXY)

 placebo



Feel Drug Effect

5
4
R)
2
1 -
PLC 10 20 30 \Y% (024
0):4%

1. OXY at higher doses had strong effects.
2.  MOR effects lower than 30 mg OXY, more similar to 10 mg OXY (I picked

the wrong potency ratio).




ARCI: Peak MBG (Euphoria) scores

PLC 10 20 R]|) \7(0) 2}

OXY

In my subject population I have rarely observed increased MBG scores.




Opioid Adjective Rating Scale:
Oxycodone Effects

e Carefree

* Dry mouth
* Flushing

* Nodding
 Numb
 Skin 1tchy



VAS: oxycodone had pleasant and
unpleasant effects

* Pleasant: « Unpleasant
— Elated (very happy) — Difficulty concentrating
— Having pleasant bodily — Dizzy
sensations — Having unpleasant bodily
— Having pleasant thoughts sensations
— Sedated (calm) — Heavy, sluggish feeling
— Lightheaded

— Nauseous



having pleasant bodily sensations
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Oxycodone: peak and trough liking

ratings

liking - peak

PLC

30 MOR
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liking - trough

PLC

30 MOR

OXY

Also should note that 24-h liking ratings of OXY no different from that of PLC ratings



Conclusions

* Oxycodone had mu agonist-like effects
consistent with 1ts pharmacological profile

« Had both pleasant (including elevated
MBG scores) and unpleasant effects

* The detection of abuse liability-related
effects of oxycodone 1s consistent with the
widespread non-medical use and abuse of
oxycodone products



Is Oxycodone Different from Hydrocodone?

It seems like it produced more abuse liability-
related effects?

* Is there something fundamentally different about
oxycodone compared to hydrocodone (and other
opi10o1ds)?

— Still too early to tell

« Last Study for Today: at clinically prescribed
doses, does Percocet (oxycodone/acet) differ from
Vicodin (hydrocodone/acet)?

— If a patient asks a doctor how they might feel from

Vicodin vs. Percocet at prescribed doses, what might
s’he say?



Vicodin vs. Percocet

Peak Feel Drug Effect

plc S mg VIC Smg PERC 10mg VIC 10 mg PERC

Percocet at clinically relevant doses produces stronger effects than does
Vicodin
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60

S0

40

30

20

10

Vicodin vs. Percocet

Peak “Spaced out”

plc Smg VIC SmgPERC 10mg VIC

10 mg PERC

People more wigged out with Percocet than with Vicodin




Vicodin vs. Percocet

Peak Dry Mouth

plc 5 mg VIC Smg PERC 10mg VIC 10 mg PERC

People experienced greater magnitude of side effects with Percocet than
with Vicodin



40

R]|

20

10

Vicodin vs. Percocet

Peak High

plc

5 mg VIC

5 mg PERC

10 mg VIC

10 mg PERC




Liking: Vicodin vs. Percocet

 Statistically, no difference in peak liking between
placebo and any of the drug conditions

« 5/10 subjects did have elevated liking ratings with
both Vicodin and Percocet

e Lower liking ratings (dislike) in the 10 mg PERC
condition, relative to placebo

— Probably stronger side effects and some subjective
effects responsible for this



Conclusions

e Percocet has stronger effects than Vicodin at doses
that would be prescribed for pain relief

— About 50% of subjects reported liking effects of both
drugs, and majority also reported disliking effects as well
of 10 mg Percocet.

* Bottom line: when doc talks about side effects of
these drugs with patients. ..

— If prescribing 10 mg of Percocet: “it 1s likely you will
feel....”

— If prescribing 5 mg Percocet or Vicodin (5 and 10 mg):
“you may feel....”



Future Directions

* Future studies in my lab will examine potential risk
factors that might increase abuse liability-related

effects of prescription opioids (sensation seeking,
alcohol)

* More studies are urgently needed to characterize a
number of different opioids in drug abusers.

— Including the route by which the opioid is indicated for
— Including other routes that might be used when abusing

(iv)
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