
726 ChastmbraokBlvd~ 
Wayne PA 19087-6637 USA 
866 744-7362 
Fax 484 596-8663 

October 17,2#05 

Division of Dockets Mmagemmt (HFAGKIS) 
US. Food art Drug A~~~ist~at~~u 
Roam 1061 
5630 Fishers Lane 
Rockville, MD 2@52 

Attention: Jgmie C. Butler 
Administrative Proceed&& QfGcer 

sugect: Rmubinissi-on of October I. 2,2005 Citizen Fet~t~on’fo~ Adderall XR? 

Dear Ms, Butler: : 

Enclosed please find four copies oftha C$izen P&ion o~ig~~~~ s~~~i~t~ by Sh$x 
Fhmmaceut&xls on Octo&er 12,2005 for AdderaIl X R @ . 1~ fo~~~~~.~p tq our telephone 
conVersation an October b4,2005 this d,ocument has lxm ~o~~hl~ m#mml for potexxtialiy 
confidential information and such ~~fo~~atio~, has been red&& &oh. the text or otherwise 
qualified as non~confident&. This d~~~~t is~ now ftily ~~~~~~bl~ to t~e~publ~c domain. 

Please cox~sicjer these copies a replacemmt for those o~~g~~a~~ys~~t on CJctqber 12,2805. As we 
discussed, if you could a&mge for destruction of the original copies that would be greatly 
appmlated, 

That& you very much wit+ your assistamx in the filing.of t&s Citizea P~~~~o~~ 

If you have any guestions,r please cont~t me at 484-595-8373. 

Sincerely, 

Charles A . LaPree, RAC 
Seniur &e&or,, Reg~~latov A ffaim  

Attachment: 4 wpi;e-s of Qctober -f2,2005 AdderalL X R @  @&zen P&tioa 
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725 Chesterbrook Blvd. 
Wayne PA 190876637 USA 
866 744-7362 
Fax 484 596-8653 

BY FEDERAL EXPRESS 

October 12,200s 

Division of Dockets Management (HFA-305) 
U.S. Food and ,Drug Admhristmtion 
Room 1061 
5630 Fishers Lane 
Rockvilie, MD 20852 

CltTIZEN PETITION 

The undersigned hereby aubrnits this Citizen Petition in q~mpli~a~, ursutmt to the Federal 
Food, Drug, and Cosmetii: Act, 21 U.S.C. 8 355, and FDA mguhtions~21 C.F.R, $Q 10.20, 10.30, 
314.54,314.94 and 320,2i(b)(l).- 

Petitioner Shire Pharrnacdutica!s Group, pk: (“Shire’“) ~s~~~~~ requests that the U.S. Food and 
Drug Administration (FDA) apply a more stringent b~o~qu~va~~~e requirement consistent with 
that FDA previously required pf Shire, plus additional partial AW! m&surements to demonstrate 
bioequivalence during earty exposure, to. any abbreviated new drug app~~cation (ANDA) or any 
Section 505(b)(2) new drug application @DA) seeking regulatory approval of a generic or 
foliow-on drug product that references Shire’s drug product Adores XR? (mixed salts of a 
single-entity amphetamine product) 5mg, 1. Omg, 15mg, 2,Omg, 2 and~‘or 30 mg, indicated for 
the treatment of attention deficit hypera&vity disorder (‘!ADHD”). Alternatively, a clinicaI 
efficacy study in each approved patient:. population should be required for any such approval. 

A. ACTION RJHWESTED 

As evidenced by clinical tr@l da%,provided subsequently in -this petition, the plasma 
concentration-time curve for Adderall J$R@ MASP’ is specifically relate .to dinical efficacy. 

Therefore, Shire petitions that FDA estab&ish the followling therapeutie equivalence requirements 
for any generic or follow-op drug product referencing Adderall XR? h4A&P: 

1 In this petition> Adderail XR? will be described as “AdderaIl XR* MASP’; ‘*MAW” is an abbreviation for 
“mixed amphetamine salts prod&“. 
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0 If an applicant attempts to demon&r&e therapeutic equivalence by a 
bioequivalence study, the plasma ~n~~~ation-time aGokinetic profile for 

any generic or follow-on drug product.ref~re~~ing Adderall XR* MASP must be 
shown to be identical to (i.e., sup~rim~sab1e.u~~~ the plasma concentration- 
time pharmacokinetic profile associated with A~~r~~ MASP under the 

once-daily dosing ,described in the reference product’s proved package insert 
(attached as ExfGl$t A& as FDA required Shire to demonstrate when assessing 
the bioequivalence of Adderall XR@ to mediate-relive Adderall@. 

a Such an identical ph~a6o~netic profile must be demonstrated not only by the 
traditional ipharmaeokinetic parameters of C,, AIJC0-t and AUCo, , but also by 

the pharmacokinetic parameter of AUCpR, since &jderali ?ER@ MASP is a drug 
for which early absorption measurements d~ing.~e fist four hours following 
administration are clinically important in d~te~i~ing therapeutic equivalence for 
the treatment of ADEID. 

a Additional ‘partial AUC ~e~~e~ents must be conducted for each time point up 
to four hours (i.e. AUCo.1, AUG2, AUC2.3, AU&.& to more completely 
characterize the respective plasm ~on~~n~&tion~t~e prodle between a generic or 
follow-on drug product and Adderall X SP during the clinically important 

Brst four hours ‘of absorption. 

0 Demonstration of bioeq~ival~ce by the. above studs must be established in 
both pediatric (ages 6-152);and adult (ages 18 and ollder) subjects, to ensure 
identical pharmaeokinetic performance of a generic or fohow-on drug product in 
these distinct ADI-ID’ patignt populations. 

* If a generic,or followion @g .sponsor is unable or ~nw~l~~g to meet these criteria 
for establishing bio~uiv~~nce~ the only reasonable ~t~~a~ve is the performance 
of at least one adequate .and we~“~on~olled clinical ~ves~gation demonstrating 

Adderall XR MASP CP _ Final 
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the safety and effectiveness of the generic or follo~won drug product in the 
treatment of ADEID in the approved patient ~pul~t~o~ for Adderall XR@ MASP: 
children, adolescents and adults. 

The relevant data supporting the requirements petitioned for are described in the approved 
package insert for Adderall XR@ MASP, and by the ditional data and .in$ormation provided in 
this petition. 

B. STATEMENT OF GRINDS 

Adderall XR@ MASP is an approved new drug indicated for the -tre&ment of children, 
adolescents and adults with AD&ID, ava@ble in the above dosage stren as a capsule dosage 

form. It is an extended-release formulation of Adderall@. The NDAs for both drug products are 
held by Shire Development, Inc., a related company of petitioner. 

While in the process of developing and testing Adder& XI? &IASP, Shire was informed by 
FDA, in comments on Shire’s proposed ,clinical development plan, that 
concentration-time pharrnacokinetic profile for ~ten~ed~r~l~~s~.~Add~r~~l~ (i.e., Adderall XR@ 
MASP) had to be identical to the plasma ~on~entr~tio~-time profile ~~o~“~a~d from BID 
dosing with Adderall* immediate4+eIeasa (““IR”); otherwise, a bio~u~va~e~ce~based approval 
would not be possible. (See letter to E&ire from Russell Katz, ~D.~.D~~e~to~, Division of 
Neuropharmocological Drug Products , Evray 4, 2999, p, 1, attached as -&xh&it B, emphasis 
added). FDA stated that if the plasma ~oncentra~on~t~e profiles ofAdd~~1~ I-R and Adderall 

XR@ MASP were not identical, a bioequivalence study ,woutd not suf!Gce to support approval of 

a once-daily, extended-release formulation of Adderall@ and, in the wo of the agency: “‘at 

least one adequate and well controlled #nical study would be nt3-eded to support efficacy.” fd. 
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At a subsequent development plan meeting on‘duly .20, 1999, FDA reiterated the “identical” 
pharmacokinetic profile requirement, and stated that “seeking approval through the 
bioequivalence route may be difficult sinee the, comparative PK pro@e indicated a slightly 
different kinetic pattern between the IR and FJR Adcjerall~ formations for the two plasma 

peaks.” ‘The agency went on to note: $‘ ince for this drug [Adderall Xl%@ IHASP] the rate of 
input may be related to cfinied efficacy, the plasma ~on~n~ati~~-time curves would have to be 
suwG.tmwable for both peaks.” (See FDA’s’ Minutes of Clinical Development Meeting with 
Shire Laboratories, page 2, copy attached, as Exhibit C, emphasis added). 

It is evident that FDA based its requirement foran identical plasma ~~entration-time 
pharmacokinetic profile in a bioequivalence study comp~ng.~dd~ra~I Xl?+@ MASP to Adderall@ 
IR administered BID on the following‘ factors: 

0 It is established that symptoms of AD&ID occur overtbe course of a child’s daily 
schedule. Accordingly, clinical effectiveness at, p~i~u~~ time periods is 
clinically important.2 

0 Clinical trial data for both Adderall XR@ MASP and extended-release 
rnethylphenidate products have demonstrated that the rate of input (absorption) of 
an extended-release drug indicated for management of HD symptoms impacts 
clinical efficacy (see Section EL3 below). 

# Different technologies for extending drug release, and potentially varying 
fi%tctions of amphetamine: salts provided in different ~te~d~d~rele~e 
formulations, may result In an inferior product such that 
pharmacokinetic profiles may result in therapeutic n~n~equivalence. 

2 American Academy of Pedikrics Cemmikee on Quality lrnproverne~~~~~rnrn~~e on Attention-Reficiti 
Hyperactivity Disorder. Treatment of the School&Aged Child with Attention- De~~i~~~ra~t~~~ Disorder. 
Pediatrics. 2001; 108: 1033-X144. 

Adderali XR MASP CP _ Anal 
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2. Pharmacokinetic a~d,~~~~al Studies Conducted oo1 Adderalf.XR* MASP 

In the initial development of Adderah X@ MASP, Shire co~~~~ed a bioeq~v~ence study 

between Adderall XR@ MASS atld Adderall@ IR adm‘inistered B-ID, The study results, i&&rated 
in the Adderail XR@ MASP package insert, show an ‘“inflection point” between the plasma 
concentration-time curves appru~i~~~~y four hours forlowing ,~~~~on, indicating that 
these profiles are not identical. The study did, however, demonstrate btiequivalence witbin 
FDA’s traditional bioequiv~en~e.co~d~n~e Iimit of 80- 125% melees test and reference 
produets for AUC and C,, pharmacokirxetic parameters. 

Nevertheless, due to the slight dif%rence in p~ma~kineti~ profiXes, FDA would not accept 
Shire’s bioequivalence study as the basis for regulatory approval for 1 XR@ MASP. The 
agency required that Shire conduct at feast one clinical- efficacy . Shire thereupon 
performed two double-blind, randomized, placebo-convolved clinical ef@cacy studies in children 
aged 6-l 2 (Studies SLI 38 1.20 1 and SLZ 38 1,301). The resnhs Tom both trials showed clinical 
efficacy significantly favoring Adderafl XRQ” MASP over placebo in the primary efEcacy 

endpoints. Shire’s NDA for Adderall XRF MASP was subs~ue~tiy .appmved on October 11, 
200 1 based primarily upou these clinical data. Additionally, Shire received approval for 
Adderall XR@ MASP for use in adults with ADHD on August 11,2004 a@ in adolescents on 
July 21,2005. These approvals were similarly based on a wel~-~~tro~l~d clinical trial in each of 
these populations. 

3. Plasma Coticentration-T&e Course ~e~a~o~~h~~ to Clinical Efficacy: 
Adderall T&t@ %fASP 

Study SLI 38 1.201 referenced ~above, e&tied “A Randomized, ~u~~~~~li~d, Placeba and 
Active-Controlled, Crossover Study of SLI 3 81 in Children with A~~n~i~~ Deficit Hyperactivity 
Disorder”, provided detailed evidence in support of a dynamic 
relationship for Adderall ;YR MASP by measuring the primary efficacy endpoints at 0.5, 1.5, i @ 

4.5,6.0,7.5,9.0, 10.5 and 12 hours post dosing. The primary eff%acy endpoints in this trial 
were the Swanson, Kotkin,! A@erY M-Flynn and Pelham (SKAMP) Rati 

Addealt XI% h4ASP CP _ Final 
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Permanent Product (PE&.MP) derived measures. The m&n text of the elinieal study report for 
trial SLI 381.201 (with related tables and kigures) is provided as ,~~~~~~ D. It should also be 
noted- that Swanson, et al. (2004’) described substantially similar results as those generated in SLI 
38 1.201 for two extended-re&mse ~e~~iphe~~~ products. A reprint of this publication is 
provided as Exhibit E. 1 

4. Generic and Folltow+h Versions of~Addjem#. MAW Must Meet 
FDA’s HIdentic& Plasma Concenlratioua~~~~.~ro~~e Requirement 

FDA was clearly conceqd with the rate of drug input and its potential effects on clinical 
efficacy when it required iShire to demonstrate an identical plasma concentration-time profile to 
obtain regulatory approval of Adderall XX@ MASP via any b~~qu~v~~~~e-b~ed approach. 
Since-FDA has detersnimd that only a bioequivalence study produoing identical or 
“superimposable” plasma, concentration&me curves is sufficiently ~~ct~~e of desired ADHD 
clinical patient outcomes to permit such a study to substitute for.a cf;inical. efficacy trial to 
support regiulatory approvjal of Adderah XR@ MASP, other applimnts who seek to obtain 

regulatury approval of generic or follow-on versions of Adderall XR.’ MASP via ANDAs or 
Section 505(b)(2) NDAs should reasonably be held to the same ~~q~~~e~ent. 

To reiterate, given that a superimposable plasma ~on~~~atio~ut~e profile standard was applied 
by FDA when Adderall XL%@’ MASP,was comgaed to Add~r~l~‘r~ for eutic equivalence 
purposes, there appears to be no valid ~Ah#al or rqulatory ~tio~al~.for-dispensing with this 
s@ndard when subsequent :appXicmts adopt to demonstmte t~~~~u~~ equivalence of a generic 
or follow-on version of Adder&l XR* SP to the reference product. 

5. Additional Partial AXJC ~Mea~~~e~e~~ Required 

As provided In its Guidance for hdustry: Btwvailabihy and ~~a~~~i~a~e~ce SfuE3”esfor Oral& 

AdminWered Drug Products - General Ca~~~ra~~a~s &la& 2&?3), 

pharmaeokinetic parameters apprapriate for assessing peak exposure (C,,& and total exposure 

M&all XR MASP CP _ Final 
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(AUCo+, A.UCO~) when attempting to demonstrate bioequivden? between test and reference 
drug products. Additionaily, the FDA ree~ommends that, for drugs &I& as Adderah XIX@ MMJP 

in which early exposure measures are re!evant for det~~n~g ~empenti~, equivalence, an 
assessment of partial AUC also be conducted. The partial AUC measure described is the 
population median of T max values for the ,referenee formulation (AUC,&. As the &ed 
Bioavailability and Boeguivaleme Studzes Guidance states in section 

“a. Early Exposure 

For orahy administered immediate-release produ&s, EWmay generally 
be demonstrated by measurements of peak and total exposure. .An early 
exposure measure ‘may be linformative on the basis of ap~rop~at~ clinical 
eficacy/safety tri+ an&or phannacokinetody~~c studies that 
call for better control of d&g absorption into the system circulation (e.g., to 
ensure rapid onset :of an analgesic effect or to avoid an excessi-ve ‘hypotensive 
action of an ~tih~~~ns~ve), In this settiw, ~e-~i~ee.~~n~~nds use of 
partial AUC as an early exposure measure. The partial area should be truncated 
at the population median of Tmax values for the reference forn&ation. At feast 
two quantifiable s&ples should:be collected before-the expected: peak time to 
allow adequate estimationofthe partial area.” 

Given the demonstrated cl&al rerlevance of early drug exposure in a~~~stering Adderall xR@ 
MASP, the tenets of FDA% guidance apply dire&y to this situ&ion. It is strongly recommended 
that the pharmacokinetic measure AWC& ,also be required in any b~o~~~v~enoe studies 
comparing a generic version of Adderall XI2 MASP* to the reference produet man ANDA or 
Section 505(b)(2) NDAs referencing Adder&l XI%‘@ MAST”, Th~s.b~u~u~vale~e~ for both 
dextro- and levo- isomers of ~phe~~n~, shquld be d@.ermined 61 fed and fasted .st&es by C-, 
AU&t, AUCO~ and AUC,! in all A;NDAs and Section ~05~b)(2) NDAs re&reencing Adderail 
xR@ MASP. 

To fully characterize the sim@rityof the plasma condensation-time curves between test and 
reference products in this context, it is f.&%her urged that ad&ionai partial AUC measurements 
be required up to Tmax .(approximately four hours with Adderah XRF l%4.&SP). Speei%%lly, 

Adderalf XR MAW CP _ Final 
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AUCo-1, AUCta, AU&3’ and AUC3-4 shoufd also be demo&rated to be similar to such a degree, 
in fed and fasted states, as to further co,mply with FDA’s stated requirement ofpharmacokinetic 
profiles that are superimposable, 

6. 

As described in the package insert, there are meaning&l differences in the pharmacokinetics of 
Adderall XR@ MASP in children and-ad&s, Included in Exbjbik F are data plots obtained from 
Shire pharmacokinetic trials SLl381-103 (adult) and SLI 381-107 @&at&). These plots show 
a 2-3x increase in Cm, apd AUC for both d- and ~-~phet~~~e in ~h~~~~ ascompared to 
adults, Please note that the main text of each of these ~~~i~~~,s~dy reports are provided in 
Exhibits G and H for reference. These differences illustrate the need for any bioequivalence 
studies for purposes of generic or follow-on product approvals be conducted in both children and 
adults, with the data similarity requirements outlined previously applied to: both populations. 
This till ensure a generic:formulation of Adderall XR@ MASP will be safe and effective in each 
of these clinically distinct :pop.ulations, Additionahy, since over 70% of the prescriptions written 
annul~y for Adderall XRP MASP are for children, md. an aduh ~nd~~~~~,~~l not be available 
in generic labeling until etipiration of a &me-year ~at~-W~~ excf-usivity period for the 
adult indication, it is partic$arly approptiate. to assess bio~~v~l~~e in-the pediatric population. 

7. Alternative Clh&id Study Rtxpirement 

If an ANDA or Section 50>(b)(2) ~pli~~t fails to show an 4deutical plasma concentration-time 
profile in a bioequivalenee: study in-the appropriate populations, PDA should require a clinical 
efficacy study be conducted in each current& approved ~p~~~~~ (i.e. children, adolescents and 
adults) to obtain regulatory approval, Thedesign of each of thes~.s~d~e~ should be the same as 

the &&al studies described in the approved Adderail XR@’ MASlp ‘kage-insert, or a design of 

comparable rigor based on current FDA requirements. 

Addwall XR MASP CP _ Final 
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Absent bioequivalence studies showing an identical p~~rna co~~~~~on~tirne profile to 
AdderaIl XR@ MASP (as defiu& herem) conducted in both children and adults, or &n&al 
studies demonstrating safety and effieaoy in each of the approved populations, FDA should not 
grant regulatory approval, of a generic QX follow-on versiun ofAdderaltf XR@ MASP. 

8. Expert Can&k&ion $lbtained for this Petition 

Please note that independent experts Rager Porter, M.D. and ~?rnas L&den, Ph.D. have been 
consulted in the development of this petition. Their professional qualifications to act in this 
capacity are summarized in Exhibits I and. J, respectively. 

9. Copies Pmvided to CDgR. Offices 

Please note that Gopies of this ,Petition are being provided to CDERS Of&e of Generic Drugs 
(attention: G. Buehler, R.Ph.) as well as the CDER ODE I Divisions of sy&iatiy Produets 
(attention: T, Laughren, M.D.} and Neurology Drug Products (a~ention: R. Katz, M.D.). 

C. ENVIRONMENTAL IMPACT 

Under 2 1 CFR $25.3 l(a), <this petition qualifies for a c&ego&al exemption from the 
requirement to submit an environmental assessment. 

D. ECONOMIC IMPACT 

According to 2 1 CFR (5 lO$O (b), economic impact information~ is to ,be snbrnitted only when 
requested by the Commissioner following review of the petition. 

E. CERTIl?ICATLUN 

The undersigned certifies, that, to the best knowhedge and belief of ~d~signe~ this petition 

&dderali XR MASP CP _ FinaI 
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includes all information and views on w&ch the petition relies, and: that it includes representative 
data and information known to +he pe@oner that are ‘mfavorabfe to t@e petition. 

SHIRE P~~E~TI~A~S GROUP, plc 

By: 

Eliseo 0: Salivas, 

Executive Vice President, Global Research and 
Deve!opment, and Chief Scientific Officer 

Exhibits A - J attached 

cc: ~w/atta&rnents~: 

Gary J. Buehler, R.Ph. (OGD) 
Thomas P. Lay&en, M.D. (ODE I - DPP) 
Russell G. Katz, M&D. (ODE I - DNP) 

Adderall XR MASP CP _ Final 


