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The Abuse Potential of Remoxy®, an Extended-Release Formulation of Oxycodone, Compared With Immediate- and Extended-Release Oxycodone
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= Secondary endpoints were High, Good Drug Effects, and the
Cole/Addiction Research Center Inventory Morphine Benzedrine

Introduction

Figure 1. Study design

Table 2. Patient Demographics (Completer Population) Table 3. LS Mean Difference in Visual Analog Scale Scores for Drug Liking in Treatment Group X (Completer Population)
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= The abuse of prescription opioids has increased during recent Treatment Grou Remoxy 40 mg (Whole, Fed) Ver. Remoxy 40 mg (Chewed, Fed) Ver
— L p X Treatment Group Y y g (Whole, Fed) Versus emoxy g (Chewed, Fed) Versus
decades. GrOUp Scale (CO}!\E/ARC' MBG)jcaIe assessed by similar PD Demographic (n=32) (n=11) Oxycodone IR 40 mg Oxycodone ER 40 mg Oxycodone ER 40 mg Oxycodone IR 40 mg Oxycodone ER 40 mg Oxycodone ER 40 mg
i . . S parameters as the primary endpoint. Placebo (Fed) (Crushed, Fasted) (Crushed, Fasted) (Whole, Fasted) Placebo (Fed) (Crushed, Fasted) (Crushed, Fasted) (Whole, Fasted)
- Nearly 12 million persons (4.8%) in the United States =12 years Exol dpoi included chewing d . q Age (years) PD Parameter (n=32) (n=32) (n=32) (n=32) (n=32) (n=32) (n=32) (n=32)
. S ; ] ) .
of age reported non-medical use of prescription pain relievers in Xploratory endpoints included ¢ ewing ur.at|on and taste/ Mean (SD) 25.2 (4.65) 24.3(2.83) AUE,, (homm) __
the past year.! texture pleasantness assessments using a bipoloar 100-mm VAS Median 245 z0 Iégfym(e:in cerence =] ;110 0) (—38732;226 3) (7347728222 9) (737583 1) G ;31; 6) (—28752;816 7) (7257392113 3) (1 06'192 8)
. i (O=extremely unpleasant, 100=extremely pleasant, 50=neutral). I ST57 TR Sooor oo YT Tt e N
Extended-release (ER) opioid formulations have been developed to yunp ) ' vP " ) Range 1938 2.2 Aﬁgjugﬁ,ﬁ,:alueb 01878 =00 <0001 0.8 <o.0001 <000 <0001 0.0275
allow slow release of drug to manage chronic pain.? - nggty assessments included adverse ev.ents (AEs), V't‘—_il signs, Gender, n (%) Ls"}r:e(an diff)erencea 12.8 ~716 ~65.9 212 49.8 -34.6 -28.9 15.8
f lati f fd b clinical laboratory tests, oxygen saturation, and end tidal CO,. Men 25(78) 9(82) 95% CI* (1.2, 24.5) (-83.2,-60.0) (-77.6,-54.3) (-32.8,-9.6) (38.2,61.5) (~46.3,-23.0) (-40.6,-17.3) (4.2,27.5)
Current ER formulations are a frequent target of drug abusers L Women 7@ 2018) Adjusted P value® 0.0372 <0.0001 <0.0001 0.0007 <0.0001 <0.0001 <0.0001 0.0109
because of the ease of tampering to release the full opioid dose.? Statistical Analyses iy, n () Epo (mm)
- Tampering methods include chewing, crushing and snorting, * The primary population used for PD analyses was the completer Not Hispanic o Laino 30 (94) 1091 S — ) ETRTE ETEr) Cirt.oo0) G5 1) EET) =T o 123
and dissolving and injecting.* population, which included all randomly assigned patients who Hispanic or Latina 26) 1@ Adjusted P value® <0.0001 <0.0001 <0.0001 0.0374 <0.0001 0.0022 0.0461 0.3423
© (10 . . . received all 6 treatments and contributed post-dose data for each TEm(h)
Remoxy® (King Pharmaceuticals Inc, Bristol, TN, which was tashol treatment Race, n (%) LS mean difference 34 2.2 2.0 0.9 26 14 1.2 0.1
; : ; ; i - 95% CI° (2.4, 4.4) (12,3.1) (1.1,3.0) (-0.1,1.8) (1.6,35) (0.4,2.3) (0.2,22) (0.9, 1.0)
a(_:qu”.eq by Pfizer Inc in Mar_ch 2011) is a water mSOIUbIe' . eriod in the Abuse Potential Phase. White 30(4) 1061 Adjusted P value® <0.0001 <0.0001 <0.0001 0.0836 <0.0001 0.0089 0.0193 0.9033
p - " "
highly viscous, oral formulation of ER oxycodone currently in . . . N Native Hawaiian or Pacific Islander 163) 0 AUE=area under the effect curve; E, effect; release; release; LS=least squares; TE, _ =time to maximum effect; VAS=visual analog scale.
development for the treatment of moderate to severe chronic pain. = Multiple comparison adjustments for all pairwise treatment Asian 10) 109) °LS means, 95% Cls, and unadjusted P values were from a linear mixed model with fixed effects for sequence, period, and tréatment, and a random effect for patients nested in sequence.
. . . . . . T P values for the primary endpoint only were based on the Benjamini-Hochberg adijt for iplicit
Limited oxycodone release has been demonstrated following l Egusft;et::nt comparisons for thse primary endpoint used the Benjamini Weight (Ib)
manipulation, including crushing and extraction in alcohol and et P Hochberg method. Mean (SD) 167.2 (35.03) 164.0 (27.32) Figure 3. Mean visual analog scale scores for (A) Drug Liking, (B) High, (C) Good Drug Effects, and (D) Cole/ARCI MBG Scale in Treatment Group X (Completer Population)
. . “Disch: followi Il 24-he t-d . . . . "
water’; however, the true impact that the Remoxy formulation may procedures and study assessments, = PD parameters were analyzed using a linear mixed model with Median 1675 165.0 A.Drug Liking B.High
have on reducing misuse and abuse associated with tampering *Re-admission to clinic on afternoon/evening fixed effects for sequence, period, and treatment and a random Range 117.0, 251.0 120.5, 207.0 100 100 Treatment
prior to next dosing. . . . .
cannot be established until it is evaluated in the community at effect for subject nested in sequence to test the hypothesis that Height (in) % 9% 0 Placebofed (n-32)
. . . . R 40 (chewed) fed (n=32)
large. there is no difference in abuse potential between Remoxy (whole/ Mean (SD) 70.0 (3.67) 69.5 (2.04) 80 80 2 Oycodone HCI ER 40 m (crushed) fasted (n-32)
N - - = ® Remoxy 40 mg (whole) fed (n=32)
Abuse potential studies provide an opportunity to predict the Table 1. Description of treatment groups X and Y chewed, fed) and each of the active comparators SEparatEIy' Median 70.0 700 E 70 E ;g A Oxycodone HCI ER 40 mg (whole) fasted (n=32)
. . . . —= 60 = =
likelihood of abuse by recreational users before larger populations Treatment Treatment Results Range 62.5,77.0 66.5, 72.0 - g /<>— - © Oxycodone HCI IR 40 mg fasted (n=32)
are exposed toa drug.“ Treatment Group X Group Y : : P : P Body Mass Index (kg/m?) a —O———_oo_\_ — a /
i — o o Patient Disposition and Baseline Characteristics Mean (SD) 238 (3.47) 238 (3.38) g :z }/:: <= A::_:ﬁ-.i——:—‘ﬁr: _ 5 :z prmo=== <8~
Objectives . = 65 patients enrolled and 45 patients continued to the Abuse Median 228 235 = e e o----- - = ) oA \ ‘\\:%:*‘\\\ —
Treatment B: Remoxy 40 mg (whole) Fed Fasted P . | Ph Fi 2 20 O/ JPtae 20 /// _ & ----- o - T TEE g ‘—T‘i —
= To determine the abuse potential of oraIIy administered Remoxy Treatment C: Remoxy 40 mg (chewed) Fed Fasted otentia ase ( gure ) Range 189,327 181,289 10 //‘/_0—"""" 10 s ‘,.—". __-ﬂ
(whole and chewed) under fed conditions relative to oxycodone Treatment D: Oxycodone HCI ER 40 mg (whole) Fasted Fed - 34 patients were randomized to Treatment Group X and Pharmacodynamic Analyses 0 - - o 0 _ 0 0 te=8—0 - o 0 _ )
immediate release (IR, crushed) and oxycodone ER (whole and Treatment E: Oxycodone HCI ER 40 mg (crushed) Fasted Fed 11 patients were randomized to Treatment Group Y. s o R 0 ! 2 3 4 5 7 8 0 1 2 . 4 5 7 8
' Y = Mean Drug Liking was statistically significantly lower for Remoxy Time (h) Post-Dose Time (h) Post-Dose
crushed) under fasted conditions and matching placebo Treatment F: Oxycodone HCI IR 40 mg (crushed) Fasted Fed ~ The completer population consisted of 32 patients in Treatment 40 mg (whole, fed) and Remoxy 40 mg (chewed, fed) compared €. Good Drug Effects D. Cole/ARCI MBG scale
Methods Key Inclusion/Exclusion Criteria Group X and 11 patients in Treatment Group Y, the majority with oxycodone IR 40 mg (crushed, fasted) and oxycodone ER 100 100
H oL i o/ i .
study Desi = Male and female nondependent recreational opioid users aged of Whomcw_ere white (94% in frF’“P X'and 91% in Group Y)_and 40 mg (crushed, fasted) for AUE, ,,, AUE, ,,, and E_, (P<0.0461; % %
udy Jesign 18-50 years (inclusive) with a body mass index of 18-33 kg/m? male (78% in Group X and 82% in Group Y); the mean age in Table 3). 80 80
= This was a phase |, randomized, double-blind, triple-dummy, - Opioid use to achieve a *high” on =5 occasions in the 12 months Group X was 25.2 years (range, 18-38y) and 24.3 years (range, = The time to peak (TE,) Drug Liking was significantly delayed for En § 7
placebo- and active-controlled, 6-way crossover study consisting before screening and = 1 occasion_in the 90 davs before screenin 21-28y) in Group Y (Table 2). Remoxy (whole and chewed) compared with oxycodone IR S g e
of 3 phases: Naloxone Challenge Phase (Treatment Visit 2, Day but not physicaﬁy dependent on opioids Y o R ——— (crushed) and oxycodone ER (crushed; P<0.0193; Table 3). g% /2//%:&\”‘ — — —0— 8
A PR : fei igure 2. Patient disposition . e c O —O == _
0), Drug Discrimination Phase (Treatment Visit 2, Days 1-2), and - Preference for opioids (amon s of multiple drugs) g 2 = Mean Drug Liking for Remoxy 40 mg (whole, fed) was significantly 5 :Z p//’.o'_ ey J%i‘*;&-\\\‘ — g0
Abuse Potential Phase (Treatment Visits 2-5, Days 3-24; Figure 1). ererence Tor opioids (among users or multiple drugs, lower than oxycodone ER 40 mg (whole, fasted) for both AUE, ,, = e e .\“‘_+?_\‘\\~::ﬁ 2
- In the Abuse Potential Phase, patients were randomly assigned * Urine drug screens and alcohol breath tests were conducted and E . (P<0.0374; Table 3). 10 ,0/__,__&—”" <
in a 3:1 ratio to Treatment Group X or Y (Table 1). at each clinic admission to confirm compliance with study m = Mean Drug Liking for Remoxy 40 mg (chewed, fed) was significantly 0 4 o 5 q
) ) . restrictions. ;
- Treatment Group X was considered the primary analysis group ) higher thar-1 oxycodone ER (whole, fasted) for AUE,_,, and AUE__,, 0 1 2 ® e (h) bost-Dose. 6 7 8

because treatments were administered under the fed/fasted Study Drugs and Dosing Completed (P<0.0275; Table 3). o ol ARCI-Adcton st et ety ih Clescrn Qg et e

states producing the highest bioavailability for Remoxy (fed = In the Abuse Potential Phase, treatments were administered in a e — * Mean VAS scores for Drug Liking, High, Good Drug Effects, and

state) and oxycodone (fasted state). triple~dummy fashion and each treatment consisted of: Challenge Phase CO!)G}/ARO deénorllstrafte the.COHBIS(BeHQY of ‘iffeCt ?]Cgoﬁs positive C lusi

) ) ) . subjective endpoints from time osing) throu ours post- i . Vi i n ion
- Treatment Group Y was considered an exploratory analysis (to - Swallowing 2 intact capsules (Remoxy, oxycodone ER, or 1 dosJe (Figures ’;A—D) 9 [¢] p Figure 4. ?luaat:nﬁ::tﬂg?osut’:)a:(s(;::r;e;:grt:zruz::t?ot:)xture of chewed Remoxy in onciusions
ensure the double-blind scheme of the study) that included placebo) — - The mean chewin ti'me for Remoxy was 0.8 minutes. with a - = Remoxy may be assocllalted vylth a reduced pogentlal for
Remoxy in the fasted state and oxycodone ER and IR in the fed - Chewing 1 capsule (Remoxy or placebo) Discimination Phase maximum reporte% chewing time o¥ 15 minutes ’ Extremely arl;)use,rllncludrl]ng condltlonsdln wanh Rer:j‘noxy is n:jampulatﬁd
. . pleasant H H H
state. - Ingesting 150 mL of solution (oxycodone ER, oxycodone IR, or « The maiori £ : - 100 t rougnh crushing, compare with oxycodone products wit
. . . jority of patients reported the taste (mean VAS score established abuse potential.
Subjects in each group were randomized to 1 of 6 treatments placebo) = 17.7) and texture (mean VAS score = 21.6) of Remoxy as 90 . ) )
sequences and received (in a double-blind fashion) single doses of i ; ; A4 oo N e \ = There were no unexpected safety findings in this study.

q 9 = Fasted treatments were administered following an overnight fast . unpleasant (Figure 4). 80 . . . . .
Remoxy (whole and chewed), oxycodone IR (crushed), oxycodone of >8 h. el e . Results f th leters in Treat e Y (n=11) 704 = Ample time in the marketplace will be required to determine
ER (whole and crushed), and placebo (Table 1). o ) ) Rotcntgighe:cCD €sults Trom the completers in lreatment Group ¥ (n=_1) were if Remoxy is associated with reduced misuse and abuse by

) i = Fed treatments were administered 30 to 60 minutes following a similar to those seen for the completers in Treatment Group X 60 tampering in the community
- Serial pharmacodynamic (PD) and safety measures were _ standard breakfast (8 oz of orange juice, 2 fried eggs, and 2 slices (n=32). Neutral — g 50-] . e

assessed pr_e—do_se and up to 24 hours post-dose following of toast with butter and preserves). Safety 04 . References

:ac: :‘dmt'”'s”ta;"’”' ed b hout period of agg — -Period of 10 minutes was allotted for chewing of capsules = The AEs associated with Remoxy and oxycodone IR and ER were % .. . o gy DR Suen L35 Pataion e S 505135 e TS o 6 e and st
_ . . [ A http://oas.samhsa nsduh/2k8nsduh pdf. A d October 20, 2010.

hac reatmen ose was Separa e y awashou perlO or= (RemOXy or placebo)' typlcal Of thOSe that occur W|th anV 0P|0|d‘C0nta|n|n9 drug; and 209 o ° . ° 2 U‘S‘Zéaeral Accounting Ofﬁce/Presmpr‘mn drugs, OxyConn:caebslfsee an;“;weerrsion,and efforts to address the problem.

ours. . . N . Outcomes and Assessments v no serious AEs, deaths, or discontinuations due to AEs occurred. 104 ot . . 3. et o et Al brug Alcono Depend s0ROR DBy oL 20, 2010
. . . . ini H H H H . . b: . i i 3 116(3): - 3
The §tudy V\;as co;duc_tgddm a:ﬁorldi\nce \;\_/lth IGcc)odfCImlcaI Practice The primary endpoint was the unipolar 100-mm visual analog Cor:t;:‘ljted . . . T'here were no clinically important changes from baseline in vital B ¥ , . : : : : . . . g g:wg;:;ﬁeEtX:Iie;rg]pTRIF;:;ro:?@%%é%%%el.;z 350 ::61 S
e . iths RR, et al. Di Al De . 571 :541-S54.
rHEqUIreme:_s as ,?:ISCII,’I e tl;: € : erTa fona ; on Zrenze on d scale (VAS; 0=none, 100=extremely) for Drug Liking assessed by Y signs or Ial:?oratory values. N ) Extremel 0 10 0 30 o Teftoure 0 70 8 % 100 7 Foodand Dr:gldm’i;igs:r;?ori Dre‘z'fguidance ForI:;L?sptry. Assessment of Abuse Potential of Drugs. Silver Springs, MD: US
b e I T e ] roviou board. and all subiocte roued the following principal PD parameters: maximum effect (E, ), time * Mean end tidal CO, demonstrated an opioid treatment effect in the unpleasant | : | 5. Bemamini ¥ nd Hochberg ) R St soc 8 1995571289500
y the gc? ms(l1 utional review board, and all subjects provide to maximum effect (TE, ), area under the effect curve for 0-1 h active treatment groups relative to _the pla_lce'bo group; however, Neutral Exemely bisclosures and Acknowledgments
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