"( 1M PA Comparing clinical outcomes of brand and generic drugs:
e LY systematic literature review of acarbose, calcitonin nasal spray and venlafaxine ER tablets

b . .. 1 . . 5 . 1 5 . 1 . 1
UNIVERSITY of MARYLAND Jina Yujin Park+, Zippora Kiptanui4, Francis Palumbo*, llene Zuckerman+, Francoise Pradel*, Bilal Khokhar

SCHOOL OF PHARMACY FDA Collaborators: Wenlei Jiang3, Wendy Cai34, Sarah Dutchers#
lUniversity of Maryland Baltimore School of Pharmacy 2IMPAQ International 3Office of Research and Standards, OGD, CDER “ORISE Fellowship, CDER \1984/

i

Introduction Results: Summary of Evidence

+» State laws and health insurance policies promote _ _
generic substitution as an important and effective tool Figure 1. Study Selection Table 2. Selected Studies Figure 2. Withdrawal rates (brand studies) Figure 3. Funding sources

to reduce prescription drug costs Jadad/

. T . . Source Drugs studied? Efficacy results 0.25 12+
% Generic substitution is based on bioequivalence (BE), Medline (PubMed) NOS?2
but there are situations where the traditional in vivo Embase Patel 2013 Precose vs. PBO In multivariate analysis: no difference 2 0.20 [ | Key 10 A

IF)A ....................................................................................................................................................................................................................................................................

pharmacokinetic BE studies may not be the Cochrane CENTRAL Shibao 2007 Precose vs. PBO Acarbose: | SBP, | DBP, 1 HR 2

. ) g -
apprOprlate method tO ensure therapeutlc Cochrane Systematic ............................................................................................................. NOdlﬁerenceInthecummatlverateoffrank ................................... 015
EQUIVBJGI’]CG [S\Xews Krkman 2006 Precose vs. PBO e 2
X

[ Max
Q3
Median ©
: : - : 1 e —— Q1
* Increasmg ava”ablllty of Complex generic prOdUCtS Web of Science Neuser 2005 Precose vs. PBO Mean HbA1cA: Precose -0.19% PBO +0.22% 4 010 ‘ Min 4 |
and Vaned BE methOdS have |ed tO ContrOverSy SCOpUS dﬁ ...................................... S d ..................................................... :
_ _ | NG d o r :
surroundlng the approval Process for some generic Acarbose articles: 2,535 Chang 2004 Precose vs. PBO ingulilnerreesr;a(;enlsr:eI?OSLIJ\/mgISueccorgelon e 4 i y 2 A
drugs (eg Citizen pe'“t'()ns) CaIC|ton_|n artlc_:les: G 1 0o - I
Venlafaxine articles: 791 Buse 1998 Precose and SU3 Mean HbA1cA: -0.66% 1 0.00 | | | 0

\7 1 1 1 1 . o T
*» Despite economic mcgntlves, patlent_ and ph_ysu:lan ” NN b Precose PBO (P) Miacalcin  PBO (M) Acarbose Calcitonin Venlafaxine
Kelley 1998 : C Mean HbA1cA: Precose -0.58% PBO +0.11% 3
conce_rns abb(:_l:t tgenerlcs T‘i\y I’eSbU|t :(nta\{[(r)lldlgg q (T i y adjunctive to insulin — D > B Brand MEFR H Generic MER H Other*
genel’IC SUpstution or SW|.C |ng acC 0 e Dran i 2’521 Acarbose articles excluded i Rosenstock 1998 Precose vs. PBO Mean HbALCA: Precose -0.57% PBO +0.08% 3 *Foundation and brand MFR unrelated to drug of interest
name drug from the generic drug ; 1523 Non-US || e e St S | | o
g 30 Non-English | Baron 1997 Precose and SU Mean HbA1cA: -0.7% 22 Figure 4. Generic approval timelinet!
ObJeCtlveS i 173 Non_human i ....................................................................................................................................................................................................................................................................
: i ’ Fliggese ve, [PIEL - 0 0 1. Venlafaxine ER
. N _ . _ : 433 Exposure not an interest | Hollander 1996 SGlITETE o el Mean HbA1cA: Precose -0.30% PBO +0.18% 3 : _

* Conduct a systematic literature review of clinical trials i 312 Review articles | e . tab (505(b)(2)) AL
and observational studies to summarize evidence i 46 full text not meeting inclusion Acarbose increased fecal wet weight: no loss Dec 2006 - 2
comparing brand and generic drugs which were | 4 No distinction of brand/generic | | Ot 199 Precose Vs PBO T of major macronutrients | ° Sept 2007 S

p 9 _ 9 N _g _ ; N S 1. Acarbose generic
approved using non-traditional bioequivalence | | T _ Mean HbA1cA: PBO +0.33% Jan 2005 - May 2008 5 acarbose generic drugs
methods by the US Food and Drug Administration e | Ccomiffi®ss o Precosevs. PBO 100 300mg -0.45%, -0.40%, -0.77% 3 2. Acarbose generic approved May 2009 - Oct 2013
(FDA) i 462 Ca|C|t0n|n art|C|eS excluded i .................................................................................................................................................................................................................................................................... Aug 2006 _ May 2008
S | | § 285 Non-US | coniff 1995 E;Eﬁ‘t)asril‘éz Séegog’g Mean HbA1cA: Precose -0.54% PBO +0.04% 3 1. Calcitonin nasal

« Determine if clinical or safety differences exist a 39 Non-human o e ————————— Apr 2002 - Nov 2008

between the brands and generics i 123 Exposure not an interest Precose, 2. Calcitonin nasal

6 Review articles : Reaven 1990 adjunctive to SU Mean HbA1cA 7.4 + 0.2% to 6.4 + 0.2% 2° Sept 2002 - June 2009

9 full text not meeting inclusion ....................................................................................................................................................................................................................................................................
i o " i Oral rSCT?3 vs. Mean% BMD*A in lumbar spine: 2003 2004 2005 2006 2007 2008 2009 201 0 201 1 201 2

o A Systematic literature review was conducted using Miacalcin vs. PBO Oral rSCT 1.53% Miacalcin 0.76% PBO 0.47%

) i T L | et eeee et eeesusseeesusesesRsseeees  eeeRRsseeeRRseneRRseeeERRSseeE RS eeeER RS seRERRAeAERRAAREE  H48EERSSEER SRR R AR RR AR R0 RA AR AR RR AR R AR R AR R e R R RS | SERAeEERAennERAnnE RS Draft Guidance Draft Guidance ]
multlple databases (Flgure 1) 790 Venlafaxine articles excluded Pappa 2011 Miacalcin No A in spinal BMD z-score at 18 months 4 fDS alt:aQr{l))[l):}gse forl\\;enlzag?gine m?;;{iﬁ:;?ﬁ?;ial
o _ _ : T U ar
’:’ The SearCh was ||m|ted tO StUdleS that were Eng“Sh' | 300 Non-US E ) _ _ . Similar protein structure and stability. no 4 Sept 2012
i i : 2 Non-English ! Costantino 2009 Miacalcin vs. generic . ) _p . ) . % : N/A
language articles, performed in the US, and were Rk = Non-human ; Impurities, no difference in peptide behavior
conducted in human SUbjeCtS or were relevant in-vitro 423 Exposure not an interest Chesnut 2005 Miacalcin vs. PBO No BMDA at year 2 in both groups 3 Drug Company App Type BE studies Comments
StUdieS E 15 ReV|eW artICIeS E ....................................................................................................................................................................................................................................................................
_ _ | 45 full text not meeting inclusion Srivastava 2004 Miacalcin vs. Serum CTx levelA at 6 months: 5 1 Watson/ Cobalt ANDA in vitro and in Vivo m gen_eric; FDA amended its regulations for waiver of in
% Studies were included if they had exposure to the no treatment Miacalcin -34% no treatment -8% Acarbose VIVO testing requirement
drug of interest, included clinically relevant outcomes, | odichetty 2004 Miacalcinve, peo N0 A n pain index, total walking time and ) 2. Roxane ANDA  Unknown Second generic; No data available
and identified brand and/or generic | distance and SF-36 MCS/PCS® 1. APOTEX/ ANDA  in vitro only First generic
. | | | Articles addressing | | N NOVEX
*» Both RCTs and observational studies were included brand name and/or aeneric of Alendronate vs. Calcitonin: BMDA greater at femoral neck, no 2. PAR Pharma/ o L Second generic; in vivo due to use of different excipient
g Downs 2000 : . 1 ANDA  in vitro and in vivo
in the literature review Acarbose articles: 14 Miacalcin vs. PBO difference otherwise Nastech (Chlorbutanol instead of benzalkonium chloride)
3 | 3 | VOS¢ : ot —— | NDA o o | | | |
< ldentified studies were stratified into three cohorts: V%?]'I‘;fg;'r?ea;'tféleess'_71 Wright 2009 Vemlafaxine ER tablet 8096 Cls of Cmax, AUCO~t, AUCO—= within , Venlafaxing - ComoUCA O go5pyp)  IMVioandinvivo  Firstbrand ER tablet; 150 mg waived for testing
studies related to brand and/or generic of 1) vs. ER capsule TEIGE ([0 20 2. Sun Pharma ANDA  Unknown First generic; ER tablet 225 mg was not approved?
acarbose, 2) calcitonin salmon nasal spray, and 3) 'PBO=placebo; 2NOS=Newcastle-Ottawa Scale; *SU=sulfonylurea; “rSCT=recombinant salmon linformation available from summary review documents on Drugs@FDA, 20smotica’s citizens petition to FDA in 2012
venlafaxine ER tablet calcitonin; °BMD=bone mineral density; "MCS/PCS=mental component score/physical component score

Table 1. Study drugs

Study Drug Bioequivalence consideration TE code* Brana 1st Generic Conclusions

approval date approval date

Supplemental work Acknowledgement

_ _ — “» The literature that directly compares brand and generic drugs is limited in United States *» Retrospective observational study ¢ Funding for this project was made
Systemic absorption of acarbose after oral dosing is minimal _ using administrative claims from 5% ossible by the Food and Dru
Acarbose < 2% of the dose is absorbed, therapeutically desirable AB(all 7)  Sept 1995 Mav 2008 “* Most studies (16 out of 24) were sponsored by brand manufacturer _ P bie by 9
(Precose®) - in vitro studies alone if Q1/Q2 the same P y _ _ _ | random sample of Medicare Administration through grant
may be established solely on comparative dissolution « Studies do not specify whether brand or generic drug was used for the study, unless it was beneficiaries to examine generic (LUO1FD004855-01). Views
Mean bioavailability of calcitonin spray is approximately 3% Sponsored by a brand name manufacturer drug U_S& SWitCh_ from brand to expressed In written materials and
Calcitonin spray device impacts product performan_ce N AB (2) ¢ Most studies conducted by generic manufacturers are used for drug approval, but are not generic, and switch back from by speakers do not necessarily
Sa_llmon .NS | prgduct- a.nd proces§-related factors for immunogenicity None (1) August 1995 Nov 2008 published generic to brand reflect the official policies of the
(Miacalcin®) .. in vitro studies alone if Q1/Q2 the same D rtment of Health and Human
____________________________________________________________ active polypeptide ingredient, comparable immunogeniciy, spray patern <% Neutral sponsored (e.g., foundations) studies use brand drugs or do not specify % surveys of paflents and physicians Senvices; nor does any mention of
Brand tablets are pharmaceutical alternative to Effexor XR® capsules 9 ’ ' : i i i i ' experience about brand and generic eTvICes, NOTHOES any-men on o
_ P | _ P “* FDA's regulation for waiver of the in vivo testing requirement appears to be appropriate for L trade names. commercial
Different ER technology and its effect on absorption tai dicati dering thei hani £ act d safet £ drug use to determine if controversy _ ’ S
Venlafaxine Fed state vs. Fasted state (adverse events) ceriain medications, considering their mechanism or aclion and saiety profiie around generic drug approva| has practices, or organization Imply
ER tablet » in vivo fed studies using 150mg product in healthy volunteers AB (1) May 2008 Aug 2010 . : * ’ : ~ati : : : endorsement by the United States
N VIVEIEE STHE J FoUMY Produiet n neatiy vorin <« Summary reviews” reveals FDA's thorough review of molecular structure, pharmacokinetic, impacted perceptions of generic y
in vitro dissolution and proportional similarity of formulations h d : d clinical studi : : Government.
needed for wavier requests of in vivo testing of other dosages pharmacodynamic and clinical studies (m VIVO) drugs

*TE=therapeutic equivalence; TE codes can be found in FDA’s orange book; Ql=qualitatively; Q2: quantitatively *Available at Drugs@FDA: http://www.accessdata.fda.gov/scripts/cder/drugsatfda/



