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EXECUTIVE SUMMARY AND RECOMMENDATION

The Sponsor is submitting this NDA as a 505(b)(2) application for TriLipix® (fenofibric
acid Delayed-Release Capsules) containing 45 mg or 135 mg fenofibric acid as choline
salt (ABT-335: choline fenofibrate). The reference listed drug for this application is

- fenofibrate (TriCor® oral tablets); also manufactured by Abbott in 48 mg and 145 mg
strengths. The TriCor NDA (NDA 21-656) was approved in November 2004 for
mﬁmmmmimmmmmmofwuamn
hypercholesterolemia and mixed dyslipidemia. - .

Toimpmvesohbﬁnyoffenoﬂbmteandm«eby.onhmcoiuabwmﬁon.andwndu«
theefbctoffoodonnsbhavaihbﬂny,‘famﬁbmmmhﬂomhmundmm
significant changes since the approval of the original dosage form. The first dosage
form, non-micronized 100 mg fenofibrate hard gelatin capsule (NDA 19-304, Lipidi®,
Fournier. Res. Inc.) was approved in 1993. The highest approved dose was 300 mg. A
Wm%pmmmm@abmmdmmmmm
(containing 67 mg micronized fenofibrate) followed by additional micronized fenofibrate
capsule strengths (134 mg and 200 mg). The micronized fenofibrate capsules were
introduced under the trade name of TriCor and the highest approved micronized
fenofibrate capsule formulation was 200 mg. This was followed by development of a
tablet formulation containing 54 mg or 160 mg of fenofibrate (NDA 21-203). The
approved labeling of these fenofibrate formulations instructed that fenofibrate should be
mmmmmmm&-omw,ammwmmmm
to be 35% higher based on AUC (area under plasma fenofibric acid concentration-time
curve) under fed conditions compared to that under fasted conditions. The next
fomﬁbmNDA(NDA21-656)wasappmvodh20Mbrﬁnmmﬂymark¢bd4&mg
or 145 mg of fenofibrate tablets developed using NaneCrystal technology. The exposure
toﬁmﬁhﬁaaeidﬁomthcmnamayswmuhﬁmbmtmbym; The
hbmmm@xp«ummhmmmmmammmmm
whmasinghusmgdoseaffomﬁbmuadmiumtdund«hdorhsﬁmwﬂdﬁom
meihmmmmmmmmammarmm
mmﬁmmomusmghbm.femmmdwbmmwmm
Tmzmmmnmmmmmmmmummm.

Following apbmlofthe nanocrystal fenofibrate tablets (48-mg and 145-mg strengths),
the Sponsor discontinued manufacture of the previous 54 mg and 160 mg micronized




TriCor tablets, andlhatladonameremaimdthesamformonanoctyﬁhbm
Although Abbott has discontinued manufacturing micronized fenofibrate tablets, there

are other companies (such as Oscient, Teva and Impax) manufacturing micronized
fenofibrate capsules.

In this submission, choline salt of fenofibric acid (ABT-335: choline fenofibrate), is
formulated as 45-mg and 135-mg capsules with improved bioavailability compared to the
previous fenofibrate formulations. Fenofibric acid, active metabolite of fenofibrate, has
higher aqueous solubility than fenofibrate at alkaline pH, and has high permeability. As
a result, it is likely to be more readily absorbed than fenofibrate and its absorption should
be less affected by food.

The proposed to be marketed formulation of ABT-335 consists of enteric-coated,
modified-release mini-tablets filled into a capsule shell. m—————

G ——

Please see Dr. Yvonne Yang's Quality review for full CMC assessment of this product.
This Biopharmaceutics Review is specific for determining whether the requested
biowaiver may be granted for the lower strongth (45-mg) of the choline fenofibrate
capsules - R

Biowaiver for the 45-mg strength:

The pre-NDA Meeting (7/20/2007) minutes reflect the discussion regarding the biowaiver
that may apply for the low dose 45-mg capsules and the Sponsor’s reference to the
2003 FDA guidance to support their biowaiver request. In the following section from the
minutes of this meeting, it is evident that the areas of focus for the review were identified

as information charaeterizing the product (dissolution, composition simiarny and

proportionality) and linearity in drug PK.

mmmﬁuusm&whu«q#-
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Themﬁonahformquasﬁngdatatoshowphamaeokhoﬂemmﬁtyfotmemw
dosecapoubbrmuhﬁonisundear,andisnot.eommmmmepmmmmm
the Guidance referenced above. Linearity in pharmacokinetics becomes a consideration
: mmemmwm&hwmmehwmm. In this case, this should not
havebeenaeonoemforsupporﬁngﬁmbwdose«&msﬁeng&)upsuhs.

ThoFDAmquestatmeme-NDAmeeﬁngmaybodmtoagommlinwmferabmad«

review of the submitted fenofibrate information. The data for pharmacokinetic non-
lhwﬁyfor&clmuerdasestrengﬂaunndboaspcdﬁcnqu&nmemforthe biowaiver
assessment for the lower strength.

The Clinical Pharmacology Team indicated in their review (9/23/2008) that there is
insteMdahbwmeMondmepmporﬁona&tyIphamwkimﬁclheaﬁtyommo
45-mg to 135-mg dose range (page 18). .

For completeness of this review, pharmacokinetic linearity for the 45-mg dose is
addressed in detail in the review section of this document. Briefly, the Sponsor has
submitted data obtained following administration of neat 50-mg and 100-mg fenofibric
aciddomandhasestabﬁshedlineg&yinfanoﬁbﬁcacidpharmkheﬁmomme
dosesstudied(ssalsooonﬁrmedbythecﬁniealpharmmbgyreview), The Sponsor
has aiso included data from multiple studies to provide information on linearity of
fenofibric acid pharmacokinetics. Based on all submitted information including that
vemﬁbﬂcacidmtabolismdoesnotmmaoompbxschmandismaimyby
gluwmntd:ﬁon,addiﬁonaldahmwppoﬂhmﬁbmaciclh«myatwmdmism
scientifically necessary.

Thcblbvﬂngpohtssuppoﬂgmnﬁnghebiowaivernquosbdbytthponwmm
. 45-mg strength capsules: -
1)Thosamhmulaﬁonisusedforﬁo45-mgand&e1354ngeapmﬂu,ﬂndiﬂenm
beMeethwocapsubsﬁengﬁsbhhdiﬂemmofnumbuoﬂenhﬂo-coabd,
modified-release (MR) mini-tablets filled into a capsule shell (there are— mini-tablets and
—wnini-tablets for the 45-mg and 135-mg capsules, respectively).
2) lnvﬁrodhwkﬂonpmﬁesmsuperinmbhhrmmmm
3) The high strength (135-mg capsule) is well-characterized.

These points are consistent with the following section in the FDA Guidance “Guidance
for Industry Bicavailability and Bicequivalence Studies for Orally Administered Drug
Products — General Considerations”, March 2003.

“WaivefofinviwsMesfordiﬁMs&mgthsofadmgpm&Mmbemwdm
§ 320.22(d)(2) when (1) the drug product is in the same dosage form, but in a different
strength; (2) this different strength is proportionally similar in its active and inactive
ingredients to the strength of the product for which the same manufacturer has conducted
mappmpﬁminvivosmdy;mde)themmengthwmwmmm
dissolution test.” '

testing carried out at pH 1 and pH 3.5. Of the two approaches, in past and recent
communications, the Agency and the Sponsor have agreed that the dissolution/release
testing is more informative with acid stage testing at pH 3.5. In the remainder of this

b(4)



review, mainly data generated with acid stage testing at pH 3.5 are presented and
discussed.

In the following figure (Figure 1), similarity in the in vitro release profile from 135-mg and
45-mg capsule dosage form is further illustrated. This figure also contains the
dissolution/release profile from Formulation 13 which was studied for exploring IVIVC
relationships. :

Figure 1
Figure 1. Drug Release Profiles of Choline Fenofibrate Capsule
Formulations Evaluated During Development
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With this dissolution method, the Sponsor is proposing the dissolution upper.and lower
boundaries as displayed in Figure 1. Please see Dr. Yang's review for the final in vitro
dissolution/release specification for this product. :

mmmm.‘msmmhmmwmmnmmmmmm
request for the low strength, 45-mg TriLipix capsules.

In-Vitro and in-Vivo Correlation Efforts:

-
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1 Executive Summary
11 Recommendation

momceofCﬁnicdemaeobgy/DivisimofClhﬁmlﬂmmebgyz(OCPlDCP-I)m
mﬁewe@ﬁeclhﬁalﬂmologydmmbmi«edhmponofwdaﬂ%mgmm
Trilipix™ (Fenofibric acid choline salt) formulation under NDA 22-224 submitted on December
07, 2007. NDA-22~224isaocmblepmMﬂmﬂnAmymmoSpommwonﬂn
labeling. The biowaiver assessment for the 45 mg strength formulation is deferred to the Office
of New Drug Quality Assessment (ONDQA).

1.2 Phase IV Commitments
None

1.3 Summary of Important Clinical Pharmacology Findings

Abbott Laboratories is seeking an approval of Trilipix™ (ABT-335; fenofibric acid choline salt)
capsule for the treatment of dyslipidemia. The proposed indications are dyslipidemia (mixed
dyslipidemia [ineombhnﬁmwithHMG-Ckodtminlﬁbitors(naim).orummmhenpyL
primary hypercholesterolemia [as monotherapy], or hypertriglycerdemia [as monotherapy]).

m—335fammmimkrmdmhmbmmmufaﬂwedamdwemmhsﬂmmm1
335 equivalent to 45 mg and 135 mg fenofibric acid. The formulation is comprised of a capsule
that contains multiple mini-tablets. Each compositionally identical mini-tablet contains a
hymmmmqmmwmumm.ofm-m,mdwmmmsm
prevent the reiease of ABT-335 in the acidic environment in the stomach. The 135 mg strength
contains —— mini-tablets, whereas the 45 mg strength contair ~— mini-tablets. In this
application, the 135 mg ABT-335 capsule was used in all the clinical studies. Abbott is
nquuﬁngabiwdv«fotﬁmumgwhwmwmpodﬁmmmﬁmny,inwwdmg
release data, and dose proportionality in fenofibric acid pharmacokinetics. The biowaiver is
being assessed by ONDQA. A

Clinical pharmacology of ABT-335 under this S05(b)2) submission (NDA 22-224) was
supported with 14 clinical pharmacology studies including two bioequivalence trials, seven
nlaﬁwbimvﬁhbﬂitys%ufaﬂupﬂmfmﬁwwndmﬁddmingﬁwfmuhﬁm
dcvehmmmﬂmelphammhmkmﬂy.mdeﬁmﬁwfoodeﬂ‘mm,mw
immmm«mdmmmmmmmm(qum. The sponsor referred to the
mmm,mmkm,mmmmmu
antih : hamm&mmvmmwmwmm
TriCor ™ (NDA 21-656).

The bioequivalence was appropriately demonstrated between the to-be-marketed ABT-335 135
mgfamﬂnhn(mmﬂmdﬂn&hbhm}mdwiomlywad%&mgmhmﬁud
fmﬁmmmmmmmmmm(smmwmm
mwmm&ma&mm«mmmmmmmmm
study were acceptable. Please see the memo by Dr. Jacqueline O’Shaughnessy dated 09/12/2008
for details. In addition, the sponsor has demonstrated the bioequivalence between the to-be-
marketed 135 mg formulation and the formulations used in Phase 3 clinical trials, and between to-
be-marketed 135 mg formulation manufactured at two different sites. Dose proportionality in
pharmacokinetics was demonstrated between 50 and 100 mg neat fenofibric acid doses, which did
not cover the dose range submitted for approval and the ABT-335 formulation was not evaluated.

C:\}imautop\temp\CDataNDASN22224AbN22224 QBR_Final.doc



over the proposed formulation strengths of 45 and 135 mg fenofibric acid.

Single oral administration of 135 mg ABT-335 formulation in healthy subjects resulted in mean
peak exposure (Ca,,) of approximately 9 pg/mL, which occurred at a T, of around 4 hour post-
dose. The total exposure (AUC,..) was approximately 180 pghr/mlL and fenofibric acid was
eliminated with a half-life of about 19 hours. The apparent oral clearance (CL/F) was 0.85
L/our. There was no standalone evaluation of pharmacokinetics of ABT-335 in patient
population as the application relied on the clinical pharmacology studies conducted with the
momyw&mﬁmmmmmdwmmm-sss
formulation and the 200 mg micronized fenofibrate reference product.

Absolute bioavailability ranged between 78-90% from different regions of GI tract after oral
administration of 130 mg fenofibric acid as NanoCrystal dispersion (NCD) suspensior ——

&——————Fhe total exposures were compared against those resulting from 50 mg intravenous
infusion of fenofibric acid administered over 10 minutes.

There was a significant accumulation after multiple daily oral doses of 135 mg fenofibric acid
and mean accumulation ratio was about 2.6, which was similar to the value, 2.3, which was
reported previously after administration of fenofibrate (TriCor™ 145 mg tablets).

Following a single therapeutic dose (66 pCi/subject) of *C-fenofibrate orally, a total of 84% of
the orally administered radioactivity was recovered in 7 days with 59% of the dose being
recovered in the urine and 25% being recovered in the feces. The renally recovered radioactivity
was composed of free fenofibric acid (9% of total dose), fenofibric acid ester glucuronide (45%),
free benzhydrol metabolite (1%) and its glucuronide (3%). Fecal metabolites were not profiled.
Based on these data, Phase-2 hepatic glucuronidation and renal excretion of both conjugated and
free drug appeared to be the major elimination pathway for fenofibric acid. Fenofibric acid
seemed to be neither an inhibitor nor an inducer of P450s at therapeutic concentrations.
Fenofibric acid was highly bound to plasma protein (99% bound). .

High fat, high calorie food did not significantly affect bioavailability of 135 mg ABT-335
formulation; though the mean peak exposures were lowered by 15%. The low-fat meal lowered
the mean peak exposure by 22% without impacting the total AUC. The effect of food on ABT-
335 pharmacokinetics is not clinically relevant.

ABT-335 did not show clinically relevant pharmacokinetic interaction with rosuvastatin and
omeprazole in the drug interaction studies conducted under the current application.

After oral administration of previously approved fenofibrate, the exposure of fenofibric acid was
significantly higher in patients with severe renal impairment compared to that of healthy subjects.
With very limited data in mild and moderate renally impaired patients, the reduced dose of 45 mg
“in these patients is an acceptable approach. The pharmacokinetics of ABT-335 was not evaluated
in hepatic impaired subjects and it is acceptable contraindicating use of Trilipix™ and
fenofibrate in both severe renal impairment and hepatic impairment patients.

In conclusion, the clinical pharmacology aspects of ABT-335 at 135 mg dose strength were
appropriately characterized and this NDA 22-224 is acceptable.

C:\dmautop\temp\CDataNDASN22224AbN22224 QBR_Final.doc
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2 Question-Based Review (QBR)
21  General Attributes

Trilipix™ is an oral formulatiori of ABT-335, the choline salt of fenofibric acid, for the treatment
. of dyslipidemia. Fenofibric acid is the active metabolite of fenofibrate, the active ingredient in
currently marketed TriCor™ tablets (NDA 21-656). Since, fenofibrate is rapidly converted
fenofibric acid in vivo, it is fenofibric acid that is found circulating in plasma and is responsible
for the clinical effect and is, therefore, the active moiety of fenofibric acid choline salt as well.

The proposed indications are:

(1) inomnbimﬁmwidistaﬁmasmadjunc&veﬂmapymdictfmthemdmﬁmofdwm
triglycerides, LDL~C, non-HDL-C, VLDL-C, Apo B and Total-C, and to increase HDL-C
in adult patients with mixed dyslipidemia (Fredrickson Type IIb), when. combination
therapy is appropriate,

(3] asadjmwﬁwdmapymdietmmeclevmdLDL-C,TomlC,niglwamdApoB,
andtohcrenseHDL-Cinadtﬂtswithpﬁmaryhypcmholmmlemiaormixed
dyslipidemia (Fredrickson Types Ila and IIb) and

(3) as adjunctive therapy to diet for treatment of adults with hypertriglyceridemia
(Fredrickson Types IV and V).

Histuicdly,ﬁnoﬁgimldoaageformoffemﬁbrmdevelopad(NDA 19-304) was a non-
mmmlwmmmwmmmwmwmsmm As partofa
fomlﬁmhmvmmkwﬁmdupsﬂefmlﬁmwﬁdﬁng&?m&l%mgmmm
fenofibrate were developed (NDA 19~304/8005).Asinglecapsulecomainingﬁ7mgofthe
micronized fenofibrate was bioequivalent to a non-micronized 100 mg capsule. Three capsules

Subsequently, a tablet formulation containing 54 mg or 160 mg of fenofibrate was developed
(NDA 21-203), which was bioequivalent to the 67 and 200 mg capsules, respectively. Most
recently, the currently marketed tablet formulation (TriCor™) containing 48 mg or 145 mg of
fenofibrate was developed using NanoCrystal technology (NDA 21-656). Both three 48 mg and
one 145 mg tablets are bioequivalent to one 200 mg micronized capsule.

Table 1 Summary of BE assessments during fenofibrate and ABT-335 development
Non-micronized | Micronized | Micronized | Namocrystal | Choline™ salf ~of
fenofibrate ¢ : Tablet | Fenofibric acid
. 4|48
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335equivalentto4$mgandl35mgfmﬁhicacid.1’lnformﬂaﬁmiseompﬁsodofacapmh
—Each mini-tablet contains a hypromellose (HPMC) matrix to
extend the release of ABT-335, and has an enteric coating to prevent the release of ABT-335 in
the acidic environment in the stomach. The composition of the mini-tablets filled into the 45 mg
and 135 mg strength capsules are identical. : [

_ the 135 mg strength contair —mini-tablets,
whereas the 45 mg strength contain: —— aini-tablets. For this application, the 135 mg ABT-335
capsule was used in all the clinical studies and biowaiver is requested for the 45 mg strength
formulation.

2.1.1  What are the highlights of the physicochemical properties of ABT-335 as they relate
to clinical pharmacology review?

® ABT-335 is choline salt of fenofibric acid. ABT-335 has the chemical structure
illustrated in Figure 1 below:

©
[+ ]
Figure 1 Chemical Structure of ABT-335.
Table 2 Physicochemical Properties of ABT-335 :
Chemical Name | 2 [4-(4-chioro benzoyl) phenoxy] 2-methyl propanoic acid, (-
droxyethyl) trimethylammonium salt _ |

¢ ABT-335 (Choline salt of fenofibric acid) is freely soluble in water. Sponsor proposed
that in acidic pH solutions (or at gastric pH), the choline salt will convert to the free
fenofibric acid and thus the saturation solubility at equilibrium for ABT-335 is expected
to follow the pH-solubility profile of fenofibric acid, but they have not presented any data
to support their proposal. However, the pH-solubility profile of fenofibric acid was
provided and is illustrated in Figure 2 below. ,
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1000 4

. 1 : : R 7
pH
Note: Fitted line based on solubility expression for an acid with a single jonizable site

Figure 2 pH-solubility profile of fenofibric acid.

. FenoﬁbricacidwdﬁbitsgoodsohlbﬂityaitmﬁnﬂpH(appmdmately?.Smg/mLatpH
6.8) but low solubility at gastric pH (1.01 pg/mL at pH 1.1). The intrinsic dissolution rate
of ABT-335 is exceedingly high, greater than 10 mg/min/cm’ in at pH 4.5 and 6.8. At this
rate, the absorption of fenofibric acid will not be dissolution rate limited.

e Fenofibric acid is a lipophilic compound with a logarithmic distribution coefficient
between n-octanol and aqueous buffer at pH 7.4 (logD) value of 0.23.

. Inmm2cdlpmm1hymmﬂwnﬂmﬂuabaorpﬁw(apicdm
buolmd}wnwmﬁlhy(?wp)vﬂmmamamionmoﬂomosoo
pg/mL ranged from 35 to 97 x 10 cmsec at pH 7.4.

2.12 What is the composition of to be marketed formulation of ABT-335?

Amwmmwmmmmmmmdwwmmgm
(Study M03-636, Study M04-712, Study M04-715 and Study M05-732), which facilitated the
selection and development of the to-be-marketed formulation, Formulation 10. The proposed
mmmmmmaammmmmmam
Fournier Pharma facility in Ireland. The quantitative composition of the to-be-marketed ABT-335
formulations is presented in Table 3 below.
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Table 3 Quantitative Composition of To-Be-Marketed ABT-335 Capsule (Formulation

10; 45 and 135 mg Strengths)
Component 4SmgStrength | 135 mg Streagth
Mini-tablet Cores
Fenofibeic Acid Choline Salt i L i
Hypromellose —
Povidone ——
—_vter ‘ - _Jd -
"—"_'—"m §
Hydroxypropyl cellulose C r b(4)
Colloidal silicon dioxide
Sodinm stearyl famarate -2 /e
—_——
Methscrvlic Acid Conolvmer, NF R r1
—_—
Tale
Triethy! citrate
L ; ¢ v »L' J
1 Capsule shell, | 1 Capsule shell.
Yellow opaque | Yellow opagpe
bodysadRed | body aad Blue
T T
» T@m actual amount may vasy.
— b(4)
Appears This Way .
Cn Triging!
10



Table 4 Composition of Choline Fenofibrate Mini-Tablet

Compenent . | QualtyStandard |  Fumetion | Ameuntiumit
Mini-Tablet Core
Choline fenofibeate DMF° v 9
Hypromellose " ————— Usp
Povidone USP §
erk—-_ e USP or EP i b‘4v
2ompanents !
Hvwdroxvoropyl cellulose — NF 3
e 1
Colloidal silicon dioxide NF
__Sodinm stearyl fumerate N s
' Total core mini-tablet weight  ———
s ; - — = =
Tae _— , _use ’ b(4)
Water,. —— USPorEP ~
' ' ruwmmgj_ —

s Comesponds o 11.25 mg fenofibric acid.

The two ABT-335 eapsuleformulanomdxﬂummmberofnnm-tablasapmdmbe
compositionally proportional. However, refer to the CMC review for further details.

Appears This Way

C:\dmautop\lemp\CDataNDASN22224AbN22224 QBR_Final.doc 1



Table S Lots of the 135 mg Strength of Formulation 10 Used in Clinical Studies in ABT-335 b(4)

Development Program

Lot* | MeunfacteringSe |  DatchScale | LetSise Stady
27-580-AR mmaieqn,n.ir ' ' R M05-732
30-589-AR | Abbott, North Chicago, IL ' MOS-743, M03-737
05002449 | - Abbot, Abbou Pak IL © M06-804, MOG-811,

(GPO AP16) i :

05-002450 | Abbott, Abbost Park, IL
| (GPO AP16)
06-005109 | Abbott, Abbott Park, IL

(GPO AP16)
05-003336, | Abbott, Abbott Park, I M05-758 b“”
06-004932, (GPO AP16) ;
06003437,
06-005591,
06-008198,
06-008199,
06-008200,
06-008201,
06-007702 | Abbott Barceloneta, PR M06-830, M06-831,
(Abbott Puerto Rico MO06-886
074010924 | Foumier Laboratocies J M0g-386
*  Bulk product lot mambers.
GPO = Global Pharmaceutical Operations.
AP = Abbott Park.

22  General Clinical Pharmacology
2.2.1 'What are the basic pharmacokinetic characteristics of ABT-335?

Basic pharmacokinetics of ABT-335 after single oral administration of the to-be-marketed
formulations under fasting conditions is presented in Figure 3 and summarized in Table 6 below:

Appenrs Thic Wiy
On Crigingl
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—&— Regimen A: ABT-335, Foumnier, Ireland. N = 41
8 - § —4— Regimen B: ABT-335, Abbott, Puerto Rico, N= 41

Fenofibric Acid Conc. (ug/mL)

0 20 40 60 80 100 120
Time (hr)

Figure 3 Mean Fenofibric Acid Plasma Concentration-Time Profile after Single Oral
4 Administration of to-be-marketed 135 mg ABT-335 formulations from two

Table 6 Mean (x SD) Pharmacokinetic Parameters of Fenofibric Acid after Single Oral
Dose Administration of To-Be-Marketed ABT-335 Formulations from Two Different
Manufacturing Sites

A (Test) B (Reference)
Pharmacokinetic Fournjer Abbott, Puerto Rice
Parsmeters(eaity) =~~~ 0 N=a) =4y
Toax (h) 41x14 42%1.6
Coax (ng/mL) 8.897+ 2,208 9.129% 1.646
AUG (ugeh/mL) © 17404684 17624 584
AUC, (ngeb/mL) 1788725 v 179.9£619
tsf (h) 20.62+5.59 19.38 538
cwF ww 0.85+0.27 0824022

£ memmummmmommh 135 mg fenofibric
acid under fasting conditions. Regimen A was manufactared at Fournies. Ireland: Regimen B was
manufactured at Abbote, Puerto Rico.

* Statistically significantly different from reference Regimen B (ANOVA, p < 0,05).

€ WMamwdﬂh&mMolmmMmMmfau

+  Parameter was not tested statistically.

13




Admixﬁmaﬂmofl35mgABT-335fmmuhﬁonrmmdinmmMexpomnofabmt9
* ug/mL, which occurred at 4 hour post-dese. The total exposure (AUC,..0 Was approximately
180 pg.hr/mL and elimination half-life was 20 hours. The apparent oral clearance was 0.8 L/br.

The pharmacokinetics of ABT-335 (fenofibric acid choline salt) given as immediate
release formulation has not been evaluated. However, pharmacokinetics of fenofibric acid given
ummmmmum%mmmmm&m,wmchmmly
mwmmmmwmmmmmmmmmmm
mmﬂyevﬂumdplmmwokineﬁcsof&mﬁbﬁcwidgivmummmﬂewnﬁningus
mg fenofibric acid and other developmental formulations of ABT-335.

—
»N

~@®— Regimen A: IR Capsule (Reference)

—&— Regimen B: Formulation 12 (Test)

—4&— Regimen C: Fornwlation 10 (Test)
~ —%— Regimen D: Formmlation 13 (Test)

—
(=]

Fenofibric Acid Conc. (ug/mL)

0 20 40 60 80 100 120
Time (h)

Figure 4 Mean Fenofibric Acid Plasma Concentration-Time Profile after Single Oral
Administration of Different Formulations- Linear Scale. ‘
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Table 7 Mean (SD) Pharmacokinetic Parameters of Fenofibric Acid from Different
Formulations

Regimens'
Pharmacokinetic Reference ' " Test
Parameters (units) A B c D
Fenofibric Acid Fenofibric Acid  Fenofibric Acid - Fenofidric Acid
Immediate-refease Choline Sait Choline Salt Choline Salt
(N=24) Formulation 12 Formulation 10  Formulation 13
(N=24) (N=24) (N=24)
Toax  (b) 26+09 T alx16Y 39108°¢ 60+25
Cons  (ng/ml) 112422.24 370238 3012159 559x131"
AUC,  (ugemL) 166.0+ 573 15632476  1616250.1° 14791455
AUC.. (uge/ml) 1689+ 59.7 159.54502°  1656+539°  15202482"
o ) 1942+ 4.66 19.58 +4.47 19.60+4.24 2027+ 4.36
curt  wm 0894027 0.9240.26 090029 0.99 +0.33

# Regimens B, Cand D were administered as one capsule of fenofibric acid choline salt equivalent to
135 mg fenofibric acid. Regimen A was administered as one 133 mg fenofibric acid immediate-
release capsule. .

Statistically significantly different from the reference regimen (Regimen A, ANOVA, p<0.05).
W&yﬁ.ﬁmmmmmmmmm ANOVA, p <0.05).
Harmonic mean + pseudo-standard deviation; evaluations of t,, were based on statistical tests for A,.
Parameter was not tested statistically. :

-~ W My

thmokimﬁmoffeﬁoﬁhicacidwasalmevﬂmdinaﬂnul,mﬂmnim,ﬁmmm
double-blind, placebo-controlled single-center study (Trial M02-513) in which ascending single
dosesoffenoﬁbﬁcacidwmadmixﬁsteredmh«hhynmhmdfmlesuﬁm Subjects were
mndmﬂyasimedmmeivefemﬂbﬁcuidaplwem.ﬁmmwvwmmgaﬂlw
mg of fenofibric acid under fasting conditions in Periods 1 and 2, respectively, and 100 mg of

fenofibric acid under nonfasting conditions in Period 3. A washout interval of at least 28 days

separated the doses in each of the three study periods.

Plasma concentration-time profiles are shown in the following figure and pharmacokinetic
parameters are summarized in the following table. Upon oral administration of fenofibric acid a
C..,of4pg/mLandapg/measreachodaabom2hmd\u50md]wmgdose,
respectively under fasting conditions. Mmkﬁmicwm%smesﬁmﬁedmimm
mwmmmmmAU&mwmmyMwﬁh%mmm
exceeding 10% of the AUC. The terminal half-life was about 12 hours, shorter than that observed
inallmberttiats(l%mhm),mddndiffemmcmﬂdmbemm
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5 6 —e— 50 mg Fenofibric Acid, fasting
g —a&— 100 mg Fenofibric Acid, fasting
23518 —=— 100 mg Fenofibric Acid, nonfasting
g
Q
2
<
L3)
=
£
@
.l -
100 120

Time (hours)
Figure 5 Plasma concentration-time profile of fenofibric acid after oral administration.

Table 8 (Mean £ SD) Pharmacokinetic parameters of fenofibric acid after oral

administration of three regimens
50 mg Capsule 100mg Capsule 108 mg Capsule
Pharmacokinetic Fasting ____Fastiag Nenfasting’
Parameters (units) (N=15) (N=15) (N=15)

' Toax (h) 1.7406 2011 38212
Cmax (Rg/mL) 3.673 £0.846 8.086 +2.440 5.491+ 1.058"
AUC,, (pgehv/mL) 4182112 7632 158 7522164
v ) 118 126 132
CLF' (L) 13£04 14203 14403

*  Statistically significantly different from 50 my capsule (paired t-tcst on doso-nermalized date, p < 0.05).

£ Statistically significantly different from 100 myg capsule, fasting (paieed t-cat, p < 0.05)

§ Harmonic mean: cvaluations of ticwere based on statistical tosts for A,

t Parameter was not tested statistically.

1 Phammacokinetic parameters preseatod above were caloulated excluding the plasme concentration values for the
0.75 and 1.5-hour timepoints. _
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22.2 Is dose proportionality of ABT-335 established?
Afmmwmhmmﬁmmewopwﬁonﬂhymmkwﬁmmmmwmc
mﬂ:espomormenﬁoneditaomofthecﬁwdaforbiowdmmquorﬂnwmgsumyh
formulation. Theo@uvaﬁonsmasfollows_:

The dose proportionality of fenofibric acid exposure from ABT-335 formulation has not been
demonstrated.

Dose proportionality of fenofibric acid administered as neat drug in capsule was evaluated in a
Phase 1 study (Trial M02-513) as mentioned above. For Cpe and AUC,., point estimates and
95%0mﬁdemeiﬂuvdswerccdcﬂa&edfmﬂwmﬁoofﬁw&n&maﬁudlm&sqwemm
values in order to assess the degree of non-linearity. Based on the results of this comparison, the
pharmacokinetic parameters for fenofibric acid appeared to be dose proportional from 50 to 100
mg dose.

Table 9 Dose-proportionality of fenofibric acid after oral administration of two regimens
Regimens Pharmacekinetic Central Vabwe® Point  95% Confidence

Test »s. Reference Parameter Test Reference  Estimate® Interval
100 mg capeule (fasting)vs. ~ Cimax 388 358 10755  0.8709-1.3280
30 mg capsule (fasting) AUC.. 3737 4031 09272  0.3614-09980

% Antilogasithen of the kcast squarcs means for logarithms,
+  Antilogarithm of the difference (test minus refercace) of the least squarcs means for logarithms.

The dose normalized Caex and AUC,.., were comparable between 50 and 100 mg fenofibric acid
doses.

(A) Dose-normalized AUC does not differ | (B) Dose-normalized Cmax docs mot differ
statistically

1.3

124 -

1.14
8 14 I

80,9. ol
<t
0.7 L4 I
0.6+

Qs‘ —L—

0.4

Figwe6  Comparison of dose-normalized AUC (A) or Com, (B) in Trial M02-513.
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(B) Dose-normalized Cmax does not differ statistically
Analysis of Variance
Source

DF Sumof  Mean Square FRatio Prob>F
Squares
REGIMEN 1 0.0408259 0.040826 1.0800 0.3076
Error 28 1.0584555 0.037802
C. Total 29 1.0992814
Means for One-way Anova
Level Number Mean StdError Lower95% Upper95%
100 MG FASTING 15 0.762742 0.05020 0.65991 0.86557
50 MG FASTING 15 0.836522 0.05020 0.73369 0.93935

Std Esror uses a pooled estimate of error variance
(B)nommmmmmmm

Analysis of Variance
Source DF Sumof  Mean Square FRatiec Prob>F
' Squares
REGIMEN 1 0.00041040 0.000410 0.9308 03429
Error 28  0.01234521 0.000441
C. Total 29  0.01275562
Means for One-way Anova
Level Number Mean StdError Lower95% Upper 95%
100 MG FASTING 15  0.080861 0.00542 0.06976 0.09197

50 MG FASTING 15 0.073464 0.00542 0.06236 0.08457
Std Error uses a pooled estimate of error variance :

Apart from this dose-proportionality assessment for fenofibric acid, the sponsor also conducted
dm&ﬁnmhymmfaﬁmﬁhicwidplumwﬁmmmﬂismkwu%opiﬁm
is inconclusive for the following reasons: -

e Sponsor has not exclusively evaluated different doses of ABT-335 in either neat or in the
famofmodiﬁedn!mefomulﬂioninmyofﬂwplunmldmﬁcsmdiwmgemrm
the dose-linearity data over the range of proposed doses.

. T!wmstudymdmfomulﬁbnmwisonwomhwmmaose-ﬁmaﬁty,
mmmmmmmmmmmmmﬂww
formulations (Table 10), was inadequate for the limitations no different than those cited
by the sponsor themselves (see footnote to table 10) as the formulations used in these
pharmacokinetic studies not only were different from the to-be-marketed formulation but
dwdiﬂMthimechmemﬁthh&naxvﬂm
Moreover, the CL/F was inconsistent among the studies making comparison of AUC data
difficult.

Overall, the data is, therefore, considered insufficient to comment on the dose-

proportionality/linearity over the proposed 45 mg and 135 mg extended release formulation
strengths in the current application.

C:\dmautop\emp\CDataNDASN22224AbN22224 QBR_Final.doc



Ta_ble 10 Mean + SD Pharmacokinetic Parameters for Fenofibric Acid from Various

Studies for Dose-Linearity Assessment.

Dese® Coux AvC, o auF
SdyNo. (=9 N Geml) 2 Gewel) 0 am
Follewing Fenoffbric acid Administration”

M02-513 50 15 3672085 N.8%112 s 13204
M02-513 100 15 809:244 763%158 126 14203
M03-636 130 30 Nal 9962374 143 1512067
M05-737 135 24 11242224 16892597 194 0894027
_ Following 200 mg Fensfibrate Reference Capsule Administration’

M03-636 - 48  589:167 1222413 159 ND
M06830 - 65 9282267 1689 55.5 s ND
a  Dose of fenofibric acid. '
b Harmomic mean.

¢ Administesed 2s fenofibric acid neat drug in capsule.
4

mwhwmmmmuwm
designed t0 have lower Copu and delayed Tom
mmnwmaumummmm
were different than those observed in Study M02-513 and Smdy M03-636.

Ia Study M the 200 mg fenofibrate capsule was showa to be bioequivalent to the
to-be-marketed ABT-335 formulation of 135 mg fenofibric acid equivalent.

ND = not determined. CL/F was not determined for the 200 mg fenofibrate capsule regimen becanse 2
diffesent molecule, fenofibric acid, is circulating in plasma.

223 Dophnmmkhﬁepnm&mofm-mmwﬁﬁmfomchmﬂe
dosing ?

Study MO06-811 evaluated the time-dependence of fenofibric acid pharmacokinetics after
multiple-dose administration of ABT-335 Formulation 10. Once-daily ABT-335 equivalent to
fenofibric acid 135 mg was administered under non-fasting conditions for 10 days. Linear mixed
effect modeling was used to assess steady state attainment, which indicated that fenofibric acid
mmplmmnmimwwmhMmmmm&.mmtSD
fenofibric acid pharmacokinetic parameters determined following a single dose of ABT-335
(Study Day 1) and at steady-state (Study Day 10) are presented in Table 11 below. The mean
plumcm&ﬂimrﬁmeproﬁleoffemﬁbricaﬁdeMyD&ylﬂmungmdybay!Ois
illustrated in the Figure 7 below. g

Appears This Way
Cn Qriginal
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Figure7 . Mean plasma concentrations of fenofibric acid following multiple daily doses of
135 mg choline fenofibrate

There was a significant accumulation of fenofibric acid after multiple daily doses for 135 mg
(Table 11).

Table 11 Pharmacokinetic parameters of fenofibric acid at Day 1 and Day 10 after daily

deses of 135 mg choline fenofibrate.
_ Reginen C: ABT-335 Alene’

Pharmacokinetic ~ Stady Day1 ‘  StwdyDay 10
Parameters (units) =19 =16
Tox O 78221 ) ' 69221
Conax (ng/mL) 5.6020.90 12132283
Cuin'  (wgiml) At 4592141
AUCxu  (pgeb/ml) 7080134 ‘ 1826430
% ® 4 244378
oy Lh) 4 0792021
AR 4 2604045
n 4 1012016

$ Regimen C was administered as ABT-335 equivalent to 135 mg fenofibric acid QD.
¢ Hamonic mean % pseudo-SD; evaluations of ty; were based on seatistical tests for 3,
t  Parameter was not tested statistically.

£ Parameter not determined.

AR: Accumulation ratio.

FI: Flucmation index.
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Mbybaleﬂwp«kaMMaposmwuhmmdby%l%aﬁamnﬁpkdﬁly
doses of 135 mg compared to that of single dose.

Table 12 Comparison of pharmacokinetic parameters at Day 1 and Day 10 after daily
doses of 135 mg choline fenofibrate.
. Reiative Bloavailability
Pharmacokinetic ____ Central Value* Peint 959 Confidence
Testvs. Reference  Parameter Test  Reference Estimate” Interval
Study Day 10 vs. -
ty Day 1 Conax 11.73 5.51 2128 1.913 - 2.366
AUCy, 176.52 68.89 2563  2358-2.785

*  Geometric means.
+ The ratio of the geometric means (Study Day 10/Study Day 1).

224 Is major route of elimination identifled?

The elimination fate of ABT-335 has not been evaluated. However, the sponsor has referred to
an earlier mass balance study in which metabolic fate of "C-fenofibrate was evaluated in vivo
following oral administration in humans. In this study eight healthy volunteers (four male, four
female) received a single therapeutic dose (66 uCi/subject) of *C-fenofibrate orally. Urine and
feces were collected for up to 7 days after dosing. A total of 84% of the orally administered
mdoacﬁvkywmmwvmdin7dayswith59%ofﬂwdmebaingmowmdinthemmd25%
mmmmmmmmmmmmoﬁu
fenofibric acid (9% of total dose), fenofibric acid ester glucuronide (45%), free benzhydrol
metabolite (1%) and its glucuronide (3%). Fecal metabolite patterns were not characterized. No
unchanged fenofibrate was detected in plasma. Plasma levels for total radioactivity and free
fenofibric acid were essentially superimposable, indicating that no more than minor amounts of
conjugated fenofibric acid or other metabolites were present in plasma. Low levels of the
bumdmlmboliwwmfomdinplsmmdmmmdfors%ofﬂnwpm

In vitro metabolism study showed that the conversion of fenofibrate to fenofibric acid is driven
by microsomal enzymes. In the presence of human liver microsomes, the conversion of
fmﬁkﬂe(Smd30mM)tofemﬁbﬁcaeidzmmmh<2mimsuggsﬁngthat
fmoﬁhaehlikelycmvmdmfmﬁhicaidmmmwvhasm”wm
liver after oral administration.

Conﬁdumﬂmfemﬁmiscompmyndmpi&ymimmmkaﬂmwto
the sponsor’s interpretation that the metabolic pathway of fenofibric acid determined in humans
following '“C-fenofibrate administration in humans is applicable to that following the oral
‘administration of ABT-333, as illustrated in Figure 8 below. Though, in this reviewer’s opinion,
anﬂm&mmminmmaﬁswswmmmwmmmm
support of the elimination of fenofibric acid.
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in the intestine and
nIEE N

Glucuronide of benzhydrol fenofibric acid
Figure 8 Proposed metabolic pathways of fenofibrate and fenofibric acid.

23 Intrinsic Factors
23.1 Is there age, weight, gender or race effect on ABT-335 pharmacokinetics?

Age: Thaehvcbecnmsmdwsormlysesmedouttomfmﬁmwd
pharmacokinetics after ABT-335 administration in elderly subjects. The phammacokinetics of
fenofibric acid after oral administration of either ABT-335 or fenofibrate has not been
investigated in pediatric subjects.

In Study M06-830, Study M06-831 and Study M06-886, single 135 mg doses of the to-
be-marketed ABT-335 formulation manufactured at full production scale were administered to
182 healthy volunteers between the ages of 18 and 55 years. The Cp., and AUC,., values of
fenofibric acid from each subject after the administration of the to-be-marketed ABT-335




fmmmamwmmaAmmmm“cmmm
over the age range of 18 to 55 years (Figure 9).

e Sm00M Line b M':u

Cruu tigiml.)
e N » & o 3 B B a

Age (Years) Age (Years)

Figure 9 No effect of age on fenofibric acid peak and total exposure from 135 mg dose
over the age range of 18 to 55 years.

Body Weight: In Study M06-830, Study M06-831 and Study M06-386, 182 healthy volunteers
wiﬂlﬂnbodywei@ﬁm@ngﬁ'omﬂmwskgmadminmemhmh 135 mg doses of the to
be marketed ABT-335 formulation manufactured at full production scale at Abbott Puerto Rico
m&:ﬁngcmuliﬁom.mcmmdAUC@.vMoffmoﬁbﬁcnidvmbodywciwm
illustrated in Figure 10 below.

mcnmwmmwmgwwmnm,mmmwm
luvemeﬂoctonfemﬁbricacidAUCoverﬁwmmofSZtol%@%hwmo{
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Figure 10 Effect of body weight on fenofibric acid pharmacokinetics.
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Gender: The mean (+ SD) Cuex and AUC,., values of fenofibric acid observed for 182 healthy
volunteers (113 Males and 69 Females) after single-dose administration of the to-be-marketed
ABT-335 formulation manufactured at full production scale at Abbott Puerto Rico from Study
M06-830, Study M06-831 and Study M06-886 are illustrated in Figure 11 below. No differences
were apparent in fenofibric acid pharmacokinetics between males and females.
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~ Figure 11 No effect of gender on fenofibric acid pharmacokinetics.

Race: Studies or analyses have not been conducted to evaluate the pharmacokinetics of
fenofibric acid after the administration of ABT-335 to patients of varying races. The prescribing
information for fenofibrate (TriCor) (TriCor® [Package Insert], 2004) states that "The influence
of race on the pharmacokinetics of fenofibrate has not been studied; however fenofibrate is not
metabolized by enzymes known for exhibiting interethnic variability. Therefore, inter-ethnic
pharmacokinetic differences are very unlikely."

Although sponsor concluded that since the fenofibric acid is the circulating moiety in plasma after
oral administration of fenofibrate and ABT-335 undergoes negligible first-pass metabolism, no
race or ethnicity effects on the pharmacokinetics of fenofibric acid following ABT-335
administration are expected. There is no information on the enzymes responsible for
glucuronidation of fenofibric acid. Considering that the ethnic differences in glucuronidation
(UGT1Al-mediated) are well documented in literature, the sponsor’s conclusion regarding no
race or ethnicity effects on the pharmacokinetics of fenofibric acid need to be supported by data.

232 Does the renal function affect ABT-335 pharmacokinetics?

A stand-alone pharmacokinetic study of ABT-335 administration in subjects with renal
impairment was not conducted.

However, the sponsor referred to two pharmacokinetic studies (Fournier, K 178 79 01 KH 80 02
and Fournier, K 178 85 03 KH 89 02) evaluating the pharmacokinetics of fenofibric acid in
subjects with renal impairment after oral administration of fenofibrate. The first study (Fournier,
K 178 79 01 KH 80 02) included subjects with end-stage renal disease on hemodialysis. The
second study (Fournier, K 178 85 03 KH 89 02) included subjects with varying degrees of renal
impairment, but none of the subjects were on hemodialysis.
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In the renal impairment study, (Fournier, K 178 85 03 KH 89 02) 15 renally impaired subjocts =~

received a single oral dose of fenofibrate 100 mg as the non-micronized capsule, which is 1/3 of
mﬁmwmmmmumi&msmmmwﬂnw
unlysisofdﬂaﬁomﬂﬁsstudymitwuomdumdbefueﬂnhﬂmc{FDAﬁuidmfoc
Industry: Pharmacokinetics in Patients with Impaired Renal Function — Study Design, Data
Amlysis,mdhnpaﬂmDosingandLabeﬁngMay}”&{FDA,l%wﬂnMﬁmby
NﬁmanidmymedaﬁmmDeﬁniﬁmdel&ciﬁwﬁonofSumofMKi&uy
Disease (referred to as Kidney Dialysis Outcomes and Quality Initiative (K/DOQI) Chronic
Ki&nyDim(CKD)guﬂdelimshaW),FebnmyM(AmhmenﬂofKi&wy
Diseases, 2002). The classification of patients in this study was different from either guidance’s
recommended groupings.

Uponmnlysisofﬂtedﬂaﬁ’omﬂﬁsstudy,(?mi«,l(l788503KH8902)subjeetswm
described in the two guidance documents. Summary statistics for fenofibric acid
phumcoﬁneﬁcpmmstwmmlwlﬁedfmmhgroup.MlﬁuﬁviMpMmﬁmﬁc
parameters were taken directly from the existing study report. As in the original study report, this
m—mﬂysisofmnﬂclemeesﬁmmsmed&noﬁbﬁcacidplmmmﬁmﬁcsmmmyyomg
adults from a separate study as the control group (Fournier, K 178 85 03 KH 89 02).

Table 13 - The FDA and K/DOQI classifications of renal impairment groups

Stogr  Desrigton = oulminy  Descriptes  (alimiwl.7dwdy

1 Normal renal >80 Kidoey damage with 290

fimction noomal or T GFR ,

2 Mild renal 50-80 Kidoey damage with 60-39

’ impairment mid | GFR

3 Moderate renal 3050 Moderate | GFR 30-59

4 Severe renal <30 Severe | GFR 15-29

3 __ESRD Requiring dialysis __ Kidney failwe <15 (or dialysis)
*  Creatinine clearance (CrC1) was calculated using the Cockeroft-Gault formula:

CrCi= (140~ X wei {x 0.85 for female).

ot w00
+  The estimated glomerular filtration rate (¢GFR) was calculated using the equation derived from the
Modification of Diet in Renal Disease (MDRD) Study-
¢GFR = 136 x plasma creatinine (mg/dL)™"* x age (yearsy*® (20,742 for female).

Pharmacokinetic parameters are summarized in the following table.
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Table 14 Pharmacokinetic parameters of fenofibric acid after 100 mg fenofibrate in
healthy and renally impaired subjects
Renal Impairment Healthy Young

Pharmacekinetic Mad® Moderate” Severe® Adulte”

M(nio N=3) ag..;) (NX=9 (N=12)
Caax  (ng/ml) 1.879+1.720 1.7472 0987 1.804 + 0.902 48209
Tax @ 10.7£11.6 3.7%12 78165 482038
ty @™ ©2224%17.10 313222827 11656215491  208%59
AUC  (ugehl) 426421844 45672824 2653934839 9764540
CLF (@b 2.30£0.80 1972032 0.7220.53 107%049
VzF L - 825617878 9330+ 89.68 61.40+2816 303+85
fo ) 201+05 1512011 1981043 1.0020.20
Cl; @M 1.160£1.159 047510272 006210054 0382023
A (mg) 45.02£36.45 2196%8.57 4712335 2764125
AvyAey 3.06+1.86 216£055 1954134 -

CLa = renal clearance of total (free + conjugated) fenofibric acid.

Aey= amount of total fenofibric acid excreted in the urine at infinite time.

Aey/Aey = the matio of total to free amounts of fenofibric acid excreted is the urine at infinite time.

AUCammmplammmmMmbmﬂnmm

fis = free fraction of fenofibric acid.

a wwm«mtwqmmwmﬁma«mw
dose, was administered to all dose groups under non-fasting conditions.

b. Ne value reported. .

Data presented as Mean & SD.

The sponsor concluded that:

None of the subjects in the mild and moderate renal impairment groups demonstrated
higher Cmax or AUC values than the means observed in healthy young adults.

Mean t¥; observed in the mild renal impairment group was comparable to that observed
in the healthy group, while the mean t'4 in the moderate renal impairment group was
somewhat longer than the healthy group (one subject with moderate renal i

had a t2 of 63.90 hours, which was approximately three times longer than the mean t%%
in the healthy group).

Compared to the healthy subjects, the % unbound drug in plasma was higher in renally
impaired patients. The observed increases in volume of distribution (Vz/F) in the renally
impaired patients are likely a result of the increase in free fraction of fenofibric acid.

The apparent oral clearance (CL/F) and renal clearance (CLR2) in the mild and moderate
renal impairment groups were somewhat higher than those seen in the healthy group
suggesting that the elimination of fenofibric acid was not compromised in these two
renal impairment groups.

The AUC was higher in the severe renal impairment group compared to that observed in
healthy adults. Patients with severe renal impairment also demonstrated a prolonged t'4,
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a decreased CL/F, a decreased CLR2, and a decreased total amount of fenofibric acid
excreted in the urine (Ae;) compared to the healthy group.

The hemodialysis study (Fournier, K 178 79 01 KH 80 02) evaluated the effect of hemodialysis
mﬂmaphmmﬁmﬁuoffmﬁmaﬁmpﬁmmmmmm).
Sixpﬁm:smhanodiﬂysism9paﬁmnumhum&dyshmﬁvedashgleorddmofﬂw
non-micronized fenofibrate 300 mg, which is the full-approved therapeutic dose under non-
fasting conditions. Additionally, five other patients undergoing hemodialysis received oral doses
ofl&mgwlﬁdrismw—d:ﬁdofﬂwfuﬂappmwdﬂwwﬁc@c,mcedﬁlyfuuday&
Pharmacokinetic results from this study suggested that after a single dose, the elimination t% was
between 54 and 362 hours in patients not on hemodialysis, and between 56 and 257 hours in the
patients undergoing hemodialysis. In patients receiving multiple doses of 100 mg once daily,
given 300 mg once daily, however, steady state had not been achieved at the end of the 14-day
dosing period.
Basedmﬂnﬁndhgsﬁmnﬂwhvommlimpdmcmmﬂm,mmfcmﬁbmﬂﬁCmO)
mcﬁbhghfmaﬁmmommeﬁsﬁﬂﬁumoffmﬁmsmmbewoidedmpmiemswho
have severe renal impairment.

(1) treatment with fenofibrate should be initiated at one-third of the full therapeutic dose in
patients having mildly or moderately impaired renal function, and increased only after
evaluation of the effects on renal function and lipid levels at this dose,

@) Gimﬂmfmoﬁbﬁcacidisﬂncimhﬁngnwiaympmmw&ninismﬁmof
fenofibrate, that ABT-335 undergoes negligible first-pass metabolism, and that relative
bioavailability studies in the ABT-335 program have established bioequivalence between
ABT-335 administration and the micronized 200 mg fenofibrate capsule, similar labeling
recommendations for ABT-335 in patients with impaired renal function are appropriate.

From a clinical pharmacology perspective, although there is limited information available on
fenoﬁbﬁcacidmposminmiﬁmdmod«ﬁemlinm&nmﬁmb}ec&ﬁmuisﬁngdmm
mdmcddouofﬁmgbasedmﬁmBﬁmlﬁglmcxpwmsminmlyhnpﬁmdwbjm
seems an acceptable conservative approach.

233 Does the hepatic function affect ABT-335 pharmacokinetics?

Based on the information that:

¢ fenofibric acid is the circulating moiety in plasma after oral administration of fenofibrate
or ABT-335,

¢ neither ABT-335 nor fenofibric acid undergoes oxidative metabolism (e.g, cytochrome
P450) to a significant extent,

¢ and that the ""C-fenofibrate mass balance study showed that remal excietion is the
dominant elimination pathway for fenofibric acid,
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ﬂnspompopoﬂﬂmimpaimdhspa&cﬁmaionismtexpemdedeﬁﬂcmMm
m-335phumokineﬁa.Asaml§mphmmkimﬁcmﬂhsmmndinm
having hepatic insufficiency after oral administration of fenofibrate or ABT-335. They also
mentioned that this approach is consistent with the Agency’s Guidance for Industry:
Pharmacokinetics in Patients with Impaired Hepatic Function - Study Design, Data Analysis, and
Impact on Dosing and Labeling (FDA, 2003b). ‘

However, it should be noted that majority of the renally excreted radioactivity (60% of the
administered radioactivity) in the mass balance study was due to the glucuronidated fenofibric
acid (45%) and only 9% was due to free fenofibric acid, 25% of the administered radioactivity
was excreted through feces (possibly includes unabsorbed and bile excreted radioactivity) and
15% was unrecovered. Although renal excretion was dominant pathway for the elimination of
radioactivity, major role of hepatic Phase 2 elimination cannot be ignored in this case. Therefore,
sponsor’s conclusion that impaired hepatic function is not expected to have significant effects on
ABT-335 pharmacokinetics will require a formal clinical evaluation. This further becomes
significant as the hepatic impairment also has implications on the renal function and fenofibric
acid and its glucuronide are renally excreted.

However, the existing TriCor® and proposed labeling language recommends that Trilipix™ is
contraindicated in subjects with Hepatic Impairment. The approach seems reasonable from a
clinical pharmacology perspective in absence of a formal evaluation.

24  Extrinsic Factors

24.1 ‘What is the effect of food on the bicavailability of ABT-335?

FMGMMABT-%SWWMMMO&BI,WMWWwWﬂR
pharmacokinetics of fenofibric acid after administration of the to-be-marketed ABT-335
fmmulaﬁonaﬁera!ﬁgh—fat/higtrcatommmegim&mdaﬁualow-fatmnl(RWnB)
conditions to that under fasting conditions (Regimen C). Healthy aduit male and female subjects
(N=75) were enrolled and received study drug in two cohorts; 70 subjects completed all three
periods, and 74 subjects were included in the pharmacokinetic analysis. The mean fenofibric acid
plasma concentrations and mean (+ SD) pharmacekinetic parameters of fenofibric acid after
administration of each of the three regimens are presented in Figure 12 and Table 14 below,
respectively. ’
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