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1 Executive Summary

1.1 Recommendation

The Office of Clinical Pharmacology / Division of Clinical Pharmacology 2 (OCP/DCP-
2) has reviewed NDA 22-078 for Simcor® (niacin extended-release/simvastatin fixed
dose combination). 1000/20mg and 500/20mg strength tablets are acceptable from
clinical pharmacology perspectives provided that the Agency and the sponsor agree on
the final labeling. However, acceptability of 750/20mg strength tablet is pending on the
clinical evaluation. ,

1.2 Phase IV Commitments
None

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

The sponsor has submitted the NDA 22-078 for Simcor® (niacin extended release and
simvastatin) as a 505(b)(2) application referencing NDA 20-381 (Niaspan® for niacin
ER) and NDA 19-776 (Zocor® for simvastatin).

The Office of Clinical Pharmacology / Division of Clinical Pharmacology 2 (OCP/DCP-
2) has reviewed the acceptability of three strengths of this fixed-dose combination
product, 1000/20mg, 750/20mg, and 500/20mg.

1. 1000/20 mg Strength: This strength has been evaluated in a relative bioavailability
(BA) study (019-03-04-CP) and in the pivotal Phase 3 studies (SEACOAST and
OCEANS) for its efficacy and safety. The relative BA study was a single-dose,
randomized, open-label, 4-way crossover study in healthy subjects. This study
compared the pharmacokinetics of niacin, simvastatin and simvastatin acid after
Simcor® (2x1000mg/20mg tablets; NS), Niaspan® (2x1000mg tablets; NSP), Zocor®
(2x20mg tablets; ZOC), or co-administration (NSP+ZOC) of Niaspan® (2x1000mg)
and Zocor® (2x20mg) with a snack at bedtime. While the niacin relative BA was
comparable among different treatments, AUCs of simvastatin and simvastatin acid
after Simcor® administration increased by 23% (90% CI of 112-134) and 41% (90%
CI of 129-155), respectively, compared to those after Zocor® alone. The medical
officer, Dr. Iffat Chowdhury concluded that the exposure increases of simvastatin and
simvastatin acid after Simcor® administration compared to those of Zocor® were not
clinically significant. Please see Dr. Chowdhury’s review for more details,

2. 500/20mg Strength: This strength has been evaluated in a pilot comparative BA
study (CP-03-012004) and in a Phase 3 study (SEACOAST) where its safety and
efficacy have been evaluated.

3. 750/20mg Strength: This strength has not been formally evaluated in any clinical
trials other than as part of a titration scheme in a Phase 3 study (OCEANS). The
sponsor has justified 750/20mg strength for approval based on the followings
(Appendix 5.1):
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o This strength was used for 4 weeks in a Phase 3 study as a part of titration
scheme.

o Dissolution study results were not indicative of i vivo study results for
simvastatin.  The lower dissolution rate of simvastatin resulted in higher
simvastatin exposure from Simcor® compared to those of Zocor®.

In conclusion, based on the relative bioavailability studies and Phase 3 clinical trials, the
1000/20mg and 500/20mg tablet strengths of Simcor® are acceptable from the clinical
pharmacology perspective. However, 750/20mg tablet strength neither has been utilized
in any clinical pharmacology studies nor qualifies for a biowaiver because formulation
proportionality among three strengths has not been established and the in vitro dissolution
profiles for simvastatin have not been proved to be indicative of in vivo exposure
profiles. Therefore, acceptability of 750/20mg strength will be justified by the clinical
evaluation.

2  Background

The sponsor conducted five clinical trials including three Phase 1 studies and two Phase 3
studies for the Simcor® development. The studies are briefly summarized in Table 1.
The Study 019-03-04-CP was considered as the pivotal clinical pharmacology study
because both formulation and drug interactions were evaluated in the study using the
highest to-be-marketed (TBM) formulation. The TBM tablets were reformulated with
butylated hydroxyl anisole (BHA} — inthe —————  rom
the Phase 3 formulation. The sponsor conducted a bioequivalence (BE) study (019-04-05-
CP) for comparability between the TBM formulation and the Phase 3 formulation but did
not complete the bioequivalence assessment because the Agency and the sponsor agreed
that the BHA addition was qualified as a biowaiver before the submission of NDA
(correspondence dated June 1, 2006: Please see IND review in the Appendix 5.2). The
Study CP-03-012004 was a pilot BA study to evaluate the comparability between an
exploratory formulation and the Phase 3 formulation using 500/20mg strength.

Table 1 Summary of clinical trials
Study No. of | Study Design Treatment Regimen
subjects
Phase I
019-03-04-CP 44 single-dose, randomized, | Treatment NS: two 1000/20 tablets
open-label, 4-way crossover | Treatment NSP: two niacin ER
study in healthy subjects 1000 mg tablets
Treatment ZOC: two simvastatin 20
mg tablets
Treatment NSP+ZOC: two niacin
ER 1000 mg tablets + two
simvastatin tablets
019-04-05-CP 44 single-dose, randomized, | Treatment A: two 1000720 tablets
open-label, replicate | (TBM)
(ABAB or BABA) 4-way, | Treatment B: two 1000/20 tablets
2-treatment, crossover study | (Phase 3 formulation)
in healthy subjects
CP-03-012004 42 Single-dose, randomized, | Treatment NS1- two 500/20 tablets
open-label, 3-way crossover (Phase 3 formulation)

Page 4 of 35




study in healthy subjects Treatment NS2: two 500/20 tablets
(exploratory formulation)
Treatment NSP+ZOC: two niacin
500 mg tablets + two simvastatin 20
mg tablets
Phase 3
SEACOAST 662 24-week, multinational, | Group A: daily doses of NS
(controlled study) multicenter, randomized, | 1000/20, NS 2000720, or 20 mg
double-blind, parallel-arm, | simvastatin
active controlled study Group B: daily doses of NS
1000/40, NS 2000/40, or 80 mg
) simvastatin
OCEANS 520 52-week, multicenter, | Treatment for up to 52 weeks with
(supportive study) randomized, open-label, { NS daily, in 2 different titration
parallel-group, uncontrolled | regimens, to a maximum dose of
study 2000/40 ]

3 Question Based Review

3.1 General Clinical Pharmacology

3.1.1

What are the highlights of the properties of the drug or the formulation as they
relate to clinical pharmacology review?

* Niacin pharmacokinetic parameters

Niacin pharmacokinetics was estimated by plasma nicotine uric acid (NUA, a metabolite
of niacin) Cmax and urinary excretion of metabolites and niacin. The study condition and
primary niacin pharmacokinetic parameters for relative BA study were comparable to
information abstracted from the original Niaspan® NDA as follows:

O

O

The parent compound, niacin, could only be measured sporadically primarily due
to extensive first-pass metabolism after oral dosing.

After a series of meetings, it was decided that NUA in plasma would be used as a
measure of rate of niacin absorption and the amount of niacin and metabolites
(NUA, N-methylnicotinamide (MNA), and N-methyl-2-pyridone-5-carboxamide
(2PY)) excreted in the urine as an estimate of the extent of absorption.

Food increases BA by 30% but there was no difference on BA between high fat
meals and low fat snacks.

No formal BE studies were conducted but the comparative BA studies with
different strengths were conducted under fed conditions with light snacks.

Current approved labeling states that “Niaspan® should be taken at bedtime after a
low-fat snack”.

¢ Simvastatin formulation
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Simvastatin is a pro-drug and simvastatin acid is the active metabolite for efficacy.
Therefore, the primary endpoints in the comparative BA assessment include both
simvastatin and simvastatin acid pharmacokinetic parameters.

e Simcor® formulation

Simcor® is composed of niacin ER . _ simvastatin —

~———  The formulation proportionality among three strengths has not been
established.  Niacin ER consists of about 89% (w/w) of total tablet weight and the
detailed components are in Table 2.

Table 2 Summary of Simcor® Components

Component S00 mg/20 mg | 750 mg/20 mg | 1000 mg/20 mgT
Niacin 500 750 1000 j

P —
[ Povidone —

Stearic Acid

Simvastatin

Butylated hydroxyanisole (BHA)

) _P’_‘_ﬁ\_

- — |

Blue Opadry II 32K-10858
Opadry —0n. Clear
Total Tablet Weight [ 7991 1086.6 1349.6 j

i
i

¢ Invitro release characteristics of Simcor®

Niacin dissolution profiles were similar between Niaspan® and Simcor® (Figure 1), and

similarity test of dissolution profiles met the sameness criteria for the Simcor® lower
strengths (i.e., 500/20mg and 750/20mg) referencing 1000/20mg (Table 3).
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Figure 1 Dissolution profiles of niacin from Niaspan® (niacin ER) and Simcor® (NS)
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Table 3

Dissolution Profile Comparison based on Similarity (fz) Factors (Lower

ER/Simvastatin Containing BHA Tablet

Niacin
Strengths (500/20 and 750/20) versus the

Highest Strength 1000/20) (Data Source: Report PESR060046-HR)

Reference Test £,
strength Lot No. Strength Lot No.

1000/20mg | 137S019* | 500/20mg | 9F03/09* | 62.26
1448019 | 62.60
750/20mg | 147S019 | 57.56
1418019 500/20mg | 9F03/09* | 61.30
1445019 | 63.07
750/20mg | 147S019 | 56.01

*: Phase 3 formulations. Otherwise, TBM formulations.

Simvastatin dissolution profiles were not similar between Simcor® and Zocor® (Figure 2)
and the similarity test of dissolution profiles did not meet the sameness criteria for the
Simcor lower strengths referencing 1000/20mg (Figure 3 and Table 4).
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Dissolution profiles of simvastatin from Zocor® and Simcor® (NS)
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Table 4

Dissolution Profile Comparison based on Similarity (f) Factors (Lower Niacin
ER/Simvastatin Containing BHA Tablet Strengths

Highest Strength 1000/20) (Data Source: Table 24, S

(500/20 and 750/20) versus the

ection 3.2.P.2.2)
Reference: Similarity () and difference (£) factors calculation using
N/S Tablet | 1000/20 N/s | the 1000720 N/S Tablet with SHA as the reference
N/S Tablet | Lot Number Tablet Lot
Strength (=12 for Numbers p Pass/Fail P Pass/Fail
each lot) (=12 for 1 NM1 — ‘ OLT —
each lot)
1445019, 1415019,
50020 1458019, 1425019, 250 Failed 367 Failed
1465019 1435019
1478019, 1415019,
73020 1483019, 1428019, 16.3 Failed 46.1 Failed
1495019 1438019
“NMT: Not More Than NLT: Not Less Than

3.1.2 What is the relative bioavailability of niacin, simvastatin and simvastatin acid

after Simcor® administration compared to those after Niaspan® Zocor® or
Niaspan®+Zocor® administration?

A: 100/20mg Relative Bioavailability Study (019-03 -034-CP)

The relative bioavailability was evaluated using a single dose, randomized, 4-way
crossover study in 44 healthy volunteers with age between 40 and 70 (Study Protocol

019-03-04-CP). Washout period was at least 10 days. Treatments were administered
with 240 ml water after a snack at bedtime (22:00) as follows:

© NS (Treatment A): 2000/40mg niacin ER/simvastatin (two tablets of

1000/20mg TBM formulation), Lot number 137S019
o NSP (Treatment B): 2000mg niacin ER (two tablets of 1000mg Niaspan®)
Lot number 1225019
o0 ZOC (Treatment C):40 mg simvastatin (two tables of 20mg Zocor®)
Lot number F0886
© NSP+ZOC (Treatment D): 2000mg niacin ER (two tablets of 1000mg
Niaspan®) and 40mg simvastatin (two tables of
20mg Zocor®)

Lot numbers were 1225019 and F0886 for NSP and
Z0C, respectively

Blood samples were collected within 30 min prior to dosing and 0.5, 1
6, 8, 10, 14, 16 and 24 hours after dosing. Urine was collected in
to-12,-12to -6, -6 to O hrs (i.e., prior to dosing) and 0 to 6, 6 to 12,1210 18, 18 to 24, 24
to 48, 48 to 72 and 72 to 96 hrs after dosing. Primary pharmacokinetic parameters
estimation and the analysis of variance (ANOVA) were conducted using SAS™

,1.5,2,3,4,45,5,
intervals of -24 to -18
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Forty-four subjects (21 males and 23 female) were enrolled in the study and the following
data sets were excluded in the comparative BA assessment:
o Three subjects (Subject 0004, 0039, and 0040) did not finish the study and
pharmacokinetic parameters were not included from the incomplete treatment(s),
o Two treatments were excluded for niacin and simvastatin due to emesis within 24
hours or within two times the median Tmax (Subject 0010 for Period 2,
Treatment NSP+ZOC and Subject 0023 for Period 1, Treatment NS),
o Subject 0018 was excluded for niacin due to emesis at Period 2, Treatment NSP,
and for simvastatin due to pre-dose concentration at Period 1, Treatment NS.

¢ Results of niacin relative bioavailability assessment

Mean NUA plasma concentration-time profiles by treatments were shown in Figure 4.
Niacin pharmacokinetic parameters (plasma NUA Cmax and total urinary excretion) and
relative BA were summarized in Table 5 and 6, Niacin exposure after Simcor®
administration was BE to that after Niaspan® or co-administration of Niaspan® and
Zocor® (Table 6).

Flasme Coneenieatton (ngfml)

o s 18 2
Titnc {Hours)
Treatmarnt e o9 KR e NYP ¢ NEP4ZOC
Figure 4 Mean NUA plasma concentration-time profiles by treatment
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Table 5 Mean (%CV) NUA pharmacokinetic parameters and urinary excretion of
metabolites and niacin

NS NSP NSP+20C
Pharmacokinetic Parameter N (€] N (a) K D)
Cmax {ng/mL) 42| 3493.81(52.37%) |41 3500.98(44.16%) |41 3254.05(56.14%)
AUClast (ng.hr/mL) 42 | 16998.61(66.62%) | 41| 16512. 41(56.03%) |41 16142. 42(69.73%)
Fmax Chr) 42 4.88(27.78%) 41 5.12(34.43%) 41 8.23(29.85%)
Xu(-24-0h) (mqg) 42 0.0019(648.1%) 40 0.0065(632.5%) 41| 0.0000¢ %)
Xu(0-96h) (mg) 41| 299.391(51.56%) 401 279.58(55.14%) 41| 271.23(61.01%)
% Fef{0-96h)}Corr 41 10.24(51.56%) 40 9.55(55.14%) 41 9.26(61.01%)
NS: 2x1000/20 mg niacin ER/simvastatin.
NSP: 2 x 1000 mg niacin ER tablets.
Z0C: 2 x 20 mg simvastatin tablets.
NS NSP NSP+20C
Pharmacokinetic Paramater | N ()] N B N ()]
% Fe(0-96h)Total 41 54.07(22.11%) 40 154.50019.08%) | 41 53.63(22.93%)
NS: 2x1000/20 mg niacin ER/simvastatin.
NSP: 2 x 1000 mg niacin ER tablets.
Z0C: 2 x 20 mg simvastatin tablats.
Table 6 Summary of statistical analysis for the niacin comparative BA
Pharmacokinetic LS Mean LS Mean LSM Ratio
Parametar Comparizon N (tast) N (ref) (30% Confidance Interval in %)
Cmax {ng/mL} NS/NSP 42 3075.72 41 3208.74 0.9585 (88.16, 104.22)
NS/NSP+ZOC | 42 3075.72 41 2835.22 1.0848& (99.84, 117.88)
NSP+ZOC/NSP | 41 2835.22 41 3208.74 0.8836 (81.26, 96.08)
AUClast {(ng.hr/mL) NS/NSP 42 | 14263.82 | 41 | 14680.15 0.9720 (88.89, 106.30)
NS/NSP+ZOC | 42 | 14269.82 | 41 13469.21 1.0594 (96.95, 115.77)
NSP+ZOC/NSP | 41 | 13469.21 | 41 14680, 15 0.9175 (83.90, 100.33)
¥ Fe(0-96h)Total NS/NSP 41 5§4.39 40 54.81 0.9923 (93.37, 105.09)
NS/NSP+Z0C | 41 54.39 41 $3.92 1.0087 (94.99, 106.75)
NSP+ZOC/NSP | 41 $3.92 40 54.81 0.9838 (92.53, 104.23)

NS: 2x1000/20 mg niacin ER/simvastatin.
NSP: 2 x 1000 mg niacin ER tablets.
Z0C: 2 x 20 mg simvastatin tablets.

APPEARS THIS WAY
ON ORIGINAL

Page 10 of 35




Niacin plasma pharmacokinetic parameters were summarized in Table 7 and variability
(%CV) was high.

Table 7 Mean (%CV) niacin pharmacokinetic parameters
NS NSP NSP+Z0C
Pharmacokinatic Parametar N ) N (£:3) N [{:)]
Cmax (ng/mL) . 42 | 10917.02(96.44%) | 41 11816.10(89.98%) | 41 10174.39(91.03%)
AUClast (ng.hr/mL) 42 | 33361.59(123.0%) | 41 35257.66(111.9%) | 41 29978.88(122.3%)
Tmax Chr) 42 4.90(36.81%) 41 4.77(39.17%) 41 4.72(36.16%)
Xu(~-24-0h) (mg) 42 0.0042(247.8%) 41 0.0099(389.3%) 41 0.00393(265.8%)
Xu{0-96h) (mg) 41| 72.65(99.43%) | 41 | 72.47(201.00 |41 £3.07(87.02%)
% Fe(0-96h)Corr 41| 3.63(99.43%) | 41 3.62(201.0%) 41 3.15(87.02%) ]
NS: 2x1000/20 mg niacin ER/simvastatin.

NSP: 2 x 1000 mg niacin ER tablets.
Z0C: 2 x 20 mg simvastatin tablets.

¢ Results of simvastatin relative bioavailability assessment

Mean simvastatin plasma concentration-time profiles by treatments were shown in Figure
5. Simvastatin pharmacokinetic parameters and relative BA were summarized in Table 8
and 9. Simvastatin Cmax and AUC after Simcor® were 17% and 23% higher than those
after Zocor® alone. The higher simvastatin AUC (23%) after Simcor® seems to be from
the formulation interaction (NS vs. NSP+ZOR; 12% increase) and the drug interaction
(NSP+ZOC vs. ZOC; 9.5% increase).

=
?
8
3
pe]
i
H
S
i
&
Time (Hoursg)
Txoatmoat ©—8—¢ nB 4—6—¢ ymp.zZaC +—4—s z0C
Figure 5 Mean plasma concentration-time profiles of simvastatin by treatments
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Table 8 Mean (%CV) simvastatin pharmacokinetic parameters

NS Zoc NSP+Z0C
Pharmacokinetic Paramater N A N {4 N [()]
Cmax {(ng/mL) 42 13.28(61.07%) 42 10.94(59.15%) 42 11.,05(54.70%)
AUClast (ng.hr/mL) 42 49.02(69.02%) 42 37.70(57.50%) 42 40.10C44.18%)
Tmax Chre) 42 1.99(92.36%) 42 2.13(46.04%) 42 2.27(59.52%)
T 1/2 (hr) 41 4.22(17.21%) 41 4.23(18.29%) 42 4.32(19.24%)
Kel (1/hr) 41 0.1693(17.95%) 41 0.1689(17.21%) 42 0.1651(18.56*&}
NS: 2x1000/20 mg niacin ER/simvastatin.
NSP: 2 x 1000 mg niacin ER tablets.
Z0C: 2 x 20 mg simvastatin tablets.
Table 9 Results of statistical analysis for simvastatin relative BA
Pharmacokinatic LS Maan LS Mean LS Mean Ratio
Paramater Comparison | N (tast) N Craf) (20X Confidance Interval in %)
Cmax (ng/mL) NS/20C 42 11.36 42 9.69 1.1721 (102.95%, 133.45)
NS/KSP+ZOC | 42 11.36 42 9.78 1.1609 (10%.56, 132. i7)
NSP+Z0C/Z0C | 42 9.78 42 9.69 1.0097 (88.76, 114. 86>
AlClast (ng.hr/mL) NS/Z20C 42 41.79 42 34.11 1.2251 (112.36, 133.57)
NS/NSP+ZOC | 42 41.78 42 37.34 1.1191 (102. 64, 122.02)
NSP+Z0C/20C | 42 37.34 42 34.11 1.0947 (100.48, 119. 27) ‘1

N5: 2x1600/2C mg niacin ER/simvastatin,
NSP: 2 x 1000 mg niacin ER tablets.
20C: 2 x 20 mg simvastatin tablets.

* Results of simvastatin acid relative bioavailability assessment

Mean simvastatin plasma concentration-time profiles by treatments were shown in F igure
6. Simvastatin acid pharmacokinetic parameters and relative BA were summarized in
Table 10 and 11. Simvastatin acid Cmax and AUC after Simcor® were 25% and 41%
higher than those after Zocor® alone. The higher simvastatin acid AUC (41%) after
Simcor® seems to be from the formulation interaction (NS vs. NSP+ZOR,; 19% increase)
and the drug interaction (NSP+ZOC vs. Z0C; 18% increase).

APPEARS THIS WAY
ON ORIGINAL
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Figure 6 Mean simvastatin acid plasma concentration-time profiles by treatments
Table 10 Mean (%CV) simvastatin acid pharmacokinetic parameters
NS zoc NSP+Z0C
Pharmacokinetic Parametear | N {A) N (¢} N ()

Coax {ng/mL) 41| 3.29(s3.05%) |42 2.60(58.75%) |41 2.71(63.97%)

AuClast (ng.he/mL} 41| 30.81(49.06%) |42 21.34(53.65%) |41 25.94(66.81%)

Tmax (hr) 41| 6.56(57.92%) |42] 5.05(24.73%) |41 5.76(41.89%)

T 1/2 (hr) 34| 4.60034.130) |38 4.32Q26.74%) |36 1.21(26.10%)

Kel {L/hr) 34] 0.1655(29.84%) |38 0.1719¢27.70%3 |36 0.1751(24.19%)

NS: 2x1000/20 mg niacin ER/simvastatin.

NSP: 2 x 1000 mg niacin ER tablets.

20C: 2

x 20 mg sirwvastatin tablets.

Table 11 Results of statistical analysis for simvastatin acid BA assessment
Pharmacokinatic LS Maan LS Mean LS Mean Ratio
Patanetaer Compariszon | N (tast) N (ref) (90X Confidance Interval in X}
Cmax (ng/mL) NS/ZOC 41 2.88 42 2.30 1.2478 (113.39, 137, 31)
NS/NSP<Z0OC | 41 2.88 41 2.35 1.2217 (110.92, 134.56)
NSP+Z0OC/Z0C | 41 2.35 42 2.30 1.0214 (92.96, 112.29)
AUCTast {ng.hr/mi) NS<Z0C 41 26.64 42 18.84 L.4142 (128.67, 155.44)
NS/NSP-ZOC | 41 26.64 41 22.31 L. 1944 (108.57, 131.40)
NSP+Z0C/20C | 41 22.31 42 18.84 1.1840 (107.83, 130.01)

NS: 2x1000/20 mg niacin ER/simvastatin.

%SP: 2 x 1600 mg niacin ER tablets.
ZOC: 2 x 20 mg simvastatin tablets.
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B: 500/20 mg Relative Bioavailability Study (CP-03-012004)

The sponsor conducted a pilot BA study using a single-dose, 3-period, randomized
crossover design (n=42 subjects) with the following treatments (Study CP-03 -012004):

o NS-1: two tablets of 500/20mg niacin ER/simvastatin (Phase 3 formulation)
o NS-2: two tablets of 500/20mg niacin ER/simvastatin (a pilot formulation)
o NSP+ZOC: two tablets of 500 mg Niaspan® and two tables of 20 mg Zocor®

The study results indicate that dosage forms (500/20mg vs. 1000/20mg) are not
equivalent since magnitudes of the formulation interaction (NS vs. NSP+ZOC) for
simvastatin and simvastatin acid are different between 500/20mg and 1000/20mg (Table
6,9,11, and 12). Plasma pharmacokinetics of NUA was evaluated without analysis on the
total urinary excretion data. Therefore, it is concluded that niacin pharmacokinetics was
not fully characterized in this study. Pharmacokinetic parameters for niacin, NUA,
simvastatin, and simvastatin acid were summarized in Appendices 5.4.

Table 12 Relative BA assessment for the Study CP-03-012004
Test Treatment NUA -Simmstatin Simvastatin Acid
Cone NS-1 89.7 (77-104)* 9884 (88-111)° 113.65 (100-129)*
Mg/mL) Ns-2 89.7 (77-104)" 97.24 (87-109)° 112.33 (99-128)°
AUC,.. NS-1 90.7 (81-101)* 107.98 (100-116y° 116.54 (104-130)°
(g hriml) NS-2 94.1 (84-105)° 114.39 (106-123)° 115.72 (103-120)°

IN'S-1 and NS-2: niacin ER/ simvastatin IR tablet fornmilations.

' NS-1 relative to niacin ER. (NSP) + simvastatin IR (Zocor, Z0C).
P NS-2 relative to miacin ER (NSP) + simvastatin IR (Zocor, ZOC).
IN =42 for NS-1 and NSP+ZOC; N=41 for NS-2.

Source: Section 5.3.1.2

3.2 Analytical Section

3.2.1 What bioanalytical methods are used to assess concentrations?

Plasma niacin, NUA, simvastatin, and simvastatin acid concentrations were measured
using an LC/MS/MS. Representative assay validation reports were summarized in Table
13 and 1t was acceptable.
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Table 13

urine assay parameters for niacin, NUA, MNA and 2PY

Plasma assay parameters for niacin, NUA, simvastatin and simvastatin acid and

Parameter l Niacin NUA Simvastatin Simvastatin Acid
CP-03-012004
Assay range (ng/mlL) 2 to 2000 210 2000 0.1t050 0.1t 350
Linearity (correlation >0.99 >0.99 >0.99 >0.99
coefficient)
Precision (%CV) 182t 109 | 3.79t011.1 | 4.01 to 8.97 10210133
Accuracy (% 492332 | -582103.23 | 45210627 0413 t0-1.15
difference from
theoretical)
019-03-04-CP
Assay range (ng/ml) 5 to 2000 5 to 2000 0.1t 50 0.1t0 50
Linearity {correlation =0.99 >0.99 =099 >0.99
coefficient)

Precision” (%CV) 19210624 | 28410520 | 233 t0 7.06 3.65106.93
Accuracy (% -489t01.39 | -1.96t0 4.54 | 6.07 to 7.88 1.21 t0 6.21
difference from

theoretical)
" diluted (niacm and NUA only) and undiluted samples
Source: Section 5.3.1.4, 10-2003 Project TUL, 02-10-04 UUL, Analytical Report Project YXF, Analytical Report Project ZXP

Parameter Niacin NUA MNA 2PY
Assay range (ug/mL) 0.02 to 20 0.2 to 200 0.5 10 250 2510250
Linearity (correlation »0.990 =0.990 =>(.990 =>0.990

coefficient)

Precision (%CV) 181 te 492 1.56 to 4.95 458 0 10.8 35410820
Accuracy (% difference | -0.366 to 3 54 22210 2.59 64810475 | -266101.13
from theoretical)
" diluted and undiluted samples
Source: Section 5.3.14, Analytical Report Project AYP, Analytical Report Project BYP ]
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5 Appendices

5.1

Sponsor’s justification to support the 750/20mg Simcor Tablet (e-mail submission
on 1/25/08)

Mosin cxtonded -relexe S irme ad o (shicls.

Eaapoiae 10 FDA Regaca foe luformiaton

Justification to Support the 750/20 mg SIMCOR
Tablet Dose Strength

This devumvent provides infermatson requested by the Agency ina January 15, 108 ¢-
endil from M. Kati. Johason (FDA Project Maoager], ta Dr. Davad Ross and Mrs. Nagaiic
Tolli (ABBIL Laboraborsss).

Yan kave groposeed theee stremgrhs far Simear SO0, TS0, quad FORLZ0 me. 204NN
ol S e Bwen evalvared in refative Stoavailability sirdicy av wetl ax iw et
oy irials TRIN ave. bovvver . bas nov beew pralsated in s aof the ofiemival

Al sireoloRy srlies. Can voir proide @ jaetification far pirolleg TR0 avg trcapih
& i NI

*  The THI20 SIMCOR strength was used in the Phase 3. randamized., longterm
open Izhel. multicenter clinical study, GCEANS {Protocol 01 ¢02-3CR,
imncluded inthe SIMCOR NDAYR The 750720 mg duse strenpth provides

physiciams with o Kese ltratwen option foe thee 150040 mg dowe: studixl sn thes
gl

Relevant clinical phamuacobogy and dissolutvan date s supgpan 2l rapsed
wirengshs af the SIMCOR fixed dose combination are summarnized bel.

Ningin Exlended Release: The formulation of the T my Rigein
extended-release — . SIMCOR 73024 mz tablets is equivalent w the
iaspan 750 my strength appeoved in the Niaspan NDA (10-3%1]. The
pharmacakinetivs of the Niaspan 75 mg tablet strength have born well-
charnctenzed in BABE shudies submitbed ta the Miaxpan NDA.
Comparatfive bisuvailability daks fram study 019-03-.CF subamittod to
the SIMCOR NDA show oo impadt of the stmvastati = o the
pharmacakinctics of the niacin exvtersded-relcuse —— asing 2«
HHD I SIMCOR vs I x 1000 Naaspami. Thess rexulis are applicahle o
et strenglhs of SIMCOR tablets (50020 mg and 750020 my, strengihst.

< vt mmwdinle-Rebrase; ooy June 1, 2 porrespondonte
reccividd Troam the Aoy limduded m the SIMOOR NEIAY it was gperocd
That The Tugliced strengile 11O g) ol she faed dose comdination
pronduct would he weed ot deway relaave BA Osieraciion shigly ¢ 14
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Sacin cxlerided-rélewsSicivasialin Bddees
sAYA J207R
Responss o FLIA Hequen tor Inkormarion

03.04-CP). FDA algo staied “the twa bower stremgths SO0 myg and
TS0 mg should exhibat similar dissolwian prafiles as the highest
strerigth (1HHN20 meg).”

Disselution duta for the three sirangthy ol SIMCOR ésubmilted in the
NOApshow the dessolution vaves of simsastatin from e 7500 £y and
MUV mg airengiha of SIMOOR anc Catter than e e#es shiowi Ear
T2 i srcagth, Module 3, Scewon 3.2.0.2.2, L&, Dizselivtion Prodife
Cowparisous for Nioein ERSimvasiatia Tabier Strengshs, and Modgle *
Setion 271 3.2 Swestiter of Siopharsucemic Svdier amd A Fvacsnted
aelysical Meskads - e Fitvo (N zsedrian, cah smamarize flndings from
Fhase | BABE Studies CPAF-01 2004 gnd 4/ 9403-09-CP and relaie the
resules for the BACRE stulics 1o the dissolution daia, The available Jgra
suggest thae the differences in simvastain ia civn dissolugion beiween
SIMUCCR strengths do noc iranslate ings differences in fe wiva
poriormanice.

In conclusion, Ahbalt believes that the availshle clinical phamacalayy datx far the
[OHE 20 mp SIMCOR strength and ke available dissolution dats as described abuve
suppar the approval of the 7506020 mg strength of $IMCOR.

APPEARS THIS WAY
APPEARS TH!S WAY ON ORIGINAL

43 N A Y S VRN SN W
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5.2  OCP review for IND 65187 S052

o Ju = 4
DEPARTMENT OF HEALTH AND Clinical Pharmacology & Biopharmaceutics
HUMAN SERVICES
PUBLIC HEALTH SERVICE . (HFD 870)
FOOD AND DRUG ADMINISTRATION Review for FormaVInformal Consults
PIND No.: 65,187 Serial No: 052 | SUBMISSION DATE: March 02, 2006
NAME OF DRUG: Miacin/Simvastarin Tablets NAME OF THE SPONSOR- Eos

REVIEWER: Wei Qiu, PRD,

TYPE OF SUBMISSION
CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS RELATEDISSUE
D PRE-IND D DISSOLUTION/N-VITRO RELEASE [0 FINAL PRINTED LABELING
[JANDMAL ro HUMAN SCALING [] BIOAVAHL ABILITY STUDIES []LABELING REVISION
[J BS-VITRO METABOLISM [0 IN-VIVO WAIVER. REQUEST [ CORRESPONDENCE
B PHASE I PROTOCOL [J SUPAC RELATED [ DRUG ADVERTISING
D PHASE II PBROTOCOL [J CMC RELATED [] ADVERSE REACTION REPORT
L1 pHASE 1 PROTOCOL ] PROGRESS REPORT [0 ANPIJAL REPORTS
[ DOSENG REGIMEN CONSULT [ SCIENTIFIC INVESTIGATIONS [0 FAX SUBMISSION
[ PEPD- POPPK ISSUES <] MEETING PACKAGE (EOP2/Pre- [0 OTHER (SPECIFY BELOW;:
(1 PHASE IV RELATED NDA/CMC/Pharmacomerics Others) [ 1
REVIEW ACTION

[J NAI (Ne actien. indicated) [ Oral commmmication with 4 Formal ReviewMemo (artached)
[ E-mail commenss o: Name: | 1 {Rl0See comments below
[(Medical[JChemisd Toharm-Tox 0O Comments comnmumicated in [J0See submission cover lerter
DLMDMMSDOME meetingTelecon. see meeting minates [ OTHER sPECIFY BELOW}.
(Check a5 appropriate and awach e-maily  dated: [ 1 [ ]

REVIEW COXMMENT| (3]

NEED TO BE COMMUNICATED TO THE SPONSOR [ HAVE BEEN COMMUNICATED TO THE SPONSOR

COMMENTS/SPECIAL INSTRUCTIONS:
[

List of Specific Questions by Discipline

Duscipline: Biopharmaceutics

2. Does FDA agree that the one additional study is adequate o establish the bioequivalence of the original
and modified formulations®

Answer: With the information provided bv the sponsor, it appears that the Niacin ER ~— 15 unchanged and the
BHA is added — - Asinilar dissolution profiles between the formulations without
BHA and with BHA may be used to waiver 2 BE study.

3. Does FDA agree that these two hiopharmaceutics studies together with the SEACOAST and OCEANS
studies are adequate to support the filing of the NDA"

Ansver: From biopham perspective. these issues need to be considered: (1). It is understood that the there was an
agreement berween the sponsor the agency that the highest strengeh (1000:20) of the combination product would be
used 1n the $-way relative bicavailability {interaction) study. One 1000:20 NS zablet is reconumended for this study.
The modified formulation with BHA can be used in this study. (2). The two lower swengths 300:20 and 75020
should exhibit sinular dissolution profiles as the highest strength.
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i

SIGNATURE OF REVIEWER; Daee
SIGNATURE OF TEAM LEADER: Dae _____
Background:

Niacin extended-release and simvastatin (NS) rablets are 1 fixed-dose combinstion product of extended-release niacin
(Niaspan®) and simvastatin, intended for use in the treatmeant of primary hypercholesterolemia and mixed
dyslipidemia. _

Three NS combination tablet strengths are under development: 56020, 750:20, and 1000720 (mg of niacin/mg of
simvastatin). Patients may receive daily doses up to 2000/40 of NS.

. On March 02, 2006 the sponsor Kos submitted an IND for NS tablets to discuss a formmlation change to include an
. and a brideing bioequivalence studv to compare the revised and origjnal formnlation. Due to ——
o T ~—————— : Kosis

evaluating the addition of s ~———  putylated hydroxyanisole, BHA) to the tablet formmlations. To link this
meodified formulation to the original, Kos proposed to conduct a two-way, two-treatmient single-dose bioequivalence
study comparing the nonBHA-containing formulation used in the clinical trials and the formulations containing BHA
proposed for commercialization. The sponsor would like concurrence from FDA that the proposed bicequivalence
study 15 the only additional study required.

The proposed BE study was to determine the biocequivalence of a reformulated 1000:20 ﬁg extended-release miacin
(ER)/simvastatin immediate-releasa (IR) combination tablet (Test) versus the current 1000/20 mg niacin
ER/simvastatin IR investigational NS tablet (reference) administered at a dose of 2000/40 mg.

The study has randomized, single-dose, replicate, crossover design, with two treatments and four periods with
mumo 10 day washout between each treatment. Fach subject receives the Test treatment on two separate occasions
and the Reference treatment on two separate occasions. Each dose will be aduinistered after a low-fat snack.

Blood samples for PK determination will be collected predoseand2¢0.5.1.1.5,2,3,4, 45,5, 6. 8, 10, 12, 14. 16,
and 24 hours after dosing (16 samplesitreatment). Niacin, nicotinuricacid (NUA), simvastatin, and simvastatin acid
concentrations will be assayed in all plasma samples by validated LC/MSMS methods. PK urine samples will be
collected at interval collections for -24 to -18, -1810-12, -12 10 -4, -6 to 0 hows (e priorto dosing), and then 0 to 6,
6012, 1210 18, 1810 24, 24 t0 48, 48 to 72, and 72 to 96 hours after dosing. Niacin, NUA. N-methylnicotinamide
(MNA), and N-methyl-2-pyridone-5-carboxamide (2PY) will be assayed in all urine samples by validated LC/MS/MS
methods.

A total of 44 healthy 40 to 70 year-of-age inclusive subjects will be included. The following PK parameters will be
determined: Niacin: plasma Cmax for NUA and total amount recovered in urine as miacin and metabolites (NUA,
MN4, and 2PYY; simvastatin: plasma Cmax and AUClast for simvastatin and simvastatin acid.

Plasma Cmax of NUA and total urinary excretion of niacin and metabolites including NUA, MNA and 2PY has been
used 0 characterize the niacin absorption rate and extent. respectively.

Statistical weethods: construct $0% confidence interval for the TestReference (Treatmem A Treament B; ratios for the

natural log-transformed simvastatin. simvastadn acid, NUA Cmax and total amount recovered in urine as niacin and
metabolites to determine BE.
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List of Specific Questions by Discipline
Discipline: Biopharmaceutics
Due to the inckision of —-— mn the modified formulations proposed for commercialization, Kos believes a

single "bridging” bicequivalence study using NS 100020 tablets (highest tablet strength) with and without BHA in the
coated tablets. is required. The draft study protocel is provided in Atachment 2.

This bicequivalence study is in addition to a 4-way relative bioavailability (interaction) study that was previously
agreed to with the Agency (refer to Attachment 1, section 3, for 2 more detailed description). The design of the 4-way
study will change only in that NS 1000/20 tablets with BHA will be used instead of the original fommlation that does
not contain BHA

1. Does FDA agree that the ane additional study is adequate to establish the bioequivalence of the original and
modified formulations?

Answer: With the infarmation mrovided by the sponsor, it appears that the Niacin ER — is unchanged and the BHA
isaddedtoth —— _ A similar dissolution profiles between the formulations without BHA and
with BHA may be used to waiver a BE study.

3. Does FDA agree that these two biopharmaceutics studies together with the SEACOAST and OCEANS
studies are adequate to support the filing of the NDA?

Answer: From biopharmi perspective, these issues need to be considered: (1). It is understood ¢that the there was an
agreement between the sponsor the agency that the highest strength (1000/20) of the combination product would be
used in the 4-way relative bicavailability (interaction) study. However, one 1000/20 NS ¢ablet is recommended for this
study. The modified formmlation with BHA can be used in this study. (2). the two lower strengths 500720 and 730/20
should exhibit similar dissolution profiles as the highest strength.

Appendix: 4-way study protocol

APPEARS THIS WAY
ON ORIGINAL
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5.3 Individual Study Synopsis (Study 019-03 -04-CP)

Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Studies

2.7.6.1 BIOAVAILABILITY STUDY SYNOPSES
276.1.1 Study 019-03-04-CP

Sponsor: Individual Study Table {For National Authority
Kos Life Sciences, Inc. Referring to Part Use only)
of the Dossier
Name of Finished Product: Volume:
Niacin ER/ Simvastatin Tablets
Name of Active Ingredient: Page:
Niacin, USP; Simvastatin, USP

Study Title:
The Comparative Bioavailability of a Niacin and Simvastatin Combination Versus
Niaspan® and Zocor®

Investigator(s) and Study Center(s):
Maria J. Gutierrez, MD, Comprehensive PHASE ONE, Ft Lauderdale, FL.

Publication (reference):
NA

Studied Period:
25 May 2006 (first subject enrolled) to
30 June 2006 (last subject completed)

Study Phase: Phase I

Objective:

To compare the bioavailability (BA) of niacin and simvastatin from a combination tablet
relative to administration of Niaspan alone. Zocor alone and the co-administration of
Niaspan and Zocor

Methodolagy:

Randomized, single-center. open-label. sugle-dose. four-way crossover design in healthy
volunteers. with four sequences and four perieds. lasting approximately 6 davs each with a
nunimum 10 days washout between each treatment. Every subject received each of the
following four treatments — one treatment during each of the four periods:

NS: 200040 mg niacin‘sunvastatm (2 tablets each contaming 1000 mg macm: ER and
20 mg simvastatin)

NSP: 2000 mg niacin ER (2 x 1000 mg Niaspan tablets)

ZOC: 40 mg simvastann (2 x 20 mg Zocor tablets)

NSP + ZOC: 2000 mg nracin ER (2 x 1000 mg Niaspan tablets) and 40 mg simvastatin (2x

20 mg Zocor tablets) administered togsther.

Confidential Page 6
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Studies

Spousor: Individual Study Table (For National Authority
Kos Life Sciences, Inc. Referring to Part Use only)
of the Dossier
Name of Finished Product: Volume:
Niacin ER/ Simvastatin Tablets
Name of Active Ingredient: Page:
Niacin, USP; Simvastatin, USP

PK Blood Samples: Pre-dose (within 30 min of the dose of the study drug) and 0.5, 1, 1.5,
2.3. 4,45, 5. 6.8, 10, 12. 14, 16. and 24 hrs after dosing (16 samples/treatment); all
samples were collected in vacutainers with sodium heparin. Niacin. nicotinuricacid (NUA),
simvastatin. and simvastatin acid concentrations were assayed by validated LC/MS/MS
methods.

PK Urine Collections: Interval collections for -24 to ~18.-18 to -12, -12 to -6. -6 to 0 hrs
(i-e.. prios to dosing), and then, 0 to 6. 6 10 12. 12 10 18, 18 to 24, 24 to0 48. 48 to 72, and 72
t0 96 hrs after dosing (11 samples/treatment). Niacin, NUA, N-methyicotinamide (MNA),
and N-methyl-2-pyridone-3-carboxamide (2PY) were assayed in all unine samples by
validated LC/MS/MS methods.

Number of Subjects (Planned and Analyzed):
44 subjects were planned and 44 subjects were analyzed for PK and safety.

Diagnesis and Main Criteria for Inclusion:

Subjects enrolled in the study were healthy men and women, 40 to 70 yrs-of-age inclusive,
who were not tobacco users for at least 120 days prior to receiving the first dose of study
medication. and without any clinically significant (CS) abnormalities at the screeming visit
and at the first study period admission visit. Women included in the study had to be at least
3 yrs post-menopausal or had either a total hysterectomy. bilateral oophorectomy, or tubal
lLigation. and were therefore not of child-bearing potential. Women younger than 60 yrs-of-
age had to have negative pregnancy tests at both the screening visit and each study period
admission visit. The acceptable weight range for men was between 154 and 211 pounds and
for wonten was between 130 and 198 pounds. Weight also had to be within the range
shown for height and frame size indicated in the protocol at the screening visit.

Test Praduct, Dose and Made of Administration, Lot Number-:

Treatment NS: 2 x Niacin/Simvastatin 1000,20 mg reformulated NS tablets (BHA added ™
————— _ _ each containing 1000 mg niacin ER and 20 mg simvastatin IR: Lot
number 1375019.

Duration of Treatment: Dosing i the first study period started within 21 davs of
scrsemng  Subjects were sequestered m the clnic for four study periods lasting
approxamately six days each with a minimum 10-day washour period between each
treatment.

Confidential Page 7
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Studies

Sponsor: Individual Study Table (For National Authority
Kos Life Sciences, Inc. Referring to Part Use only)
of the Dossier
Name of Finished Product: Volume:
Niacin ER/ Simvastatin Tablets
Name of Active Ingredient: Page:
Niacin, USP; Simvastatin, USP

Reference Therapy, Dase and Made of Administration, Lat Number:

NSP: 2000 mg niacin ER (2 x 1000 mg niacin ER tablets). These niacin ER tablets were the
- "~ " " to produce the NS tablets They are

equivalent to Niaspan tablets and is hence referred to as Niaspan tablets in the study. ZOC:

40 mg simvastatin (2 x 20 mg Zocor tablets)

NSP+ ZOC: 2000 mg niacin ER (2 x 1000 mg Niaspan tablets) and 40 mg

simvastatin (2 x 20 mg Zocor tablets) administered in combination

Lot number for NSP was 1225019 and for ZOC was FO886

Criteria for Evaluation:

Pharmacokinetics:

Pharmacokinetic data were analyzed from all subjects who comipleted at least one treatment
period. Niacin BA was compared using NUA Cmax, and total recovery of niacia and its
three metabolites in urine (NUA. MNA. 2-PY) while simvastatin BA was compared using
simvastatin and simvastatin acid Cpyy and AUCh .

Safety:
Adverse event data were smmmarized from all subjects who received ar least one dose of
study medication.

Statistical Methads:

Least Square (LS) mean ratios and the associated 90% confidence imtervals were
constructed for the natral log-transformed PK parameters. The primary parameters
evaluated included NUA Cu,.. and total recovery of niacin and its three metabolites in
urine: simvastatin and simvastatin acid Crax and AUCy,, NUA AUCL, was used as a
supportive parameter for niacin BA. The following ratios were determined:

For niacin: NSP + ZOC over NSP: NS over NSP; NS over NSP + ZOC

For simvastatin: NSP + ZOC over ZOC: NS over ZOC; NS over NSP + ZOC

The 90% CI for the ratios measuring relative bioavailability should lie within the
acceptance interval of 0.80 to 1.25.

Demographics and adverse events were summarized.

Pharmacokinetic Variables:

The following PK parameters were calculated:

For niacin. NUA. simvastatin and simvastatin acid in plasma: the maximum plasma
concentration  (Coy ). tume at  which Cuax  occurs (Tpuy). and area  under the

coucentrationume profile from time 0 to the last measurable concentranon (AUC... For

Confidential Page 8
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Studies
Sponsor: Individual Study Table (For National Authority
Kos Life Sciences, Inc. Referring to Part Use only)
of the Dossier
Name of Finished Product: Volume:
Niacin ER/ Simvastatin Tablets
Name of Active Ingredient: Page:
Niacin, USP; Simvastatin, USP

simvastatin and simvastatin acid oaly, terminal elimination rate constant (A,), and terminal

elimination half-life (T 172) were calculated

For niacin and metabolites (NUA. MNA and 2PY}) in urine the fraction excreted in urine
during the 96 hour collection corrected for baseline recovery and molecular weight
(%Feoenycorn) and recovery for all four analytes combined (i.e.. total recovery) as percent

of niacin dose (%oFetom (0-968))

Safety:
Adverse events were summarized.

APPEARS THIS WAY
ON ORIGINAL
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individuat Studies

Sammary of Results

Forty-four adult subjects, 21 males and 23 of females, were enrolled in the study. All
subjects completed the study, with the exception subject 0004 who completed 3 of 4 pentods
and subjects 0039 and 0040 who completed 1 of 4 periods.

Pharmacokinetic:

DMacin:

The primary variables designed to evaluate Niacin rate and extent of absorption were NUA
Coax and total urinary recovery of niacin and its three major metabolites (NUA, MNA, and
2PY) respectively. As shown in Table 1. the 90% CI for the natural-log transformed ratios
of these primary BA variables were within the 80-125% range for all comparisons
indicating comparable bicavailability between treatments. Mean Trmax values for NUA was
approximately 5 hours for all the 3 treatments

Table 1: Summary of NGA plasma parameters and total urinary recovery of mniacin
and metabalites

Arithmetic LS Mean
PK Parameter Treatment N Mean (%CV) Comparison Ratio (90% Confidence
Intervaly
NUA Co.* Ns 42 3493852 NS/NSP 0.96 (88.16, 104.22)
(ng/ml) NsP 41 [ 3501.0(ad NSINSP+ZOC | 1.08(99.84, 117.8)
NSP-ZOC 41 || w5416 NSP+ZOC/NSP | 0.88 (31.26, 96.08)
NUA AUC NS 42 | 169986 (67) NS/NSP 0.97 (88.89, 106.30)
(ng ey NSP a1 || 165124 (56) NSINSP+ZOC || 1.06 (96.95, 115.77)
NSP-ZOC 41 | 161424 (70) NSP+ZOC/NSP | 0.92 83.90, 100.33)
% Fe(0-96hToral™® | N§ 41 {5110 NSNSP 0.99 (93.37, 105.09)
NsP 40 | 54509 NSINSP+ZOC || 1.01(94.99. 106.75)
NSP-ZOC 41 53603 NSP+ZOC:NSP || 0.98 (92.53, 104.23)

* Primary parameters for niacin BA assessment: ® Urinary recovery of niacin, NUA, MNA aud 3PY combined
¢ Supportive parameters for niacin BA assessment

Simvastatin:

As indicated in Table 2. the rate (Chax) and extent (AUC 1) of simvastatin exposure for all
of the planned comparisons, had ratios greater than 100% with the exception of Conax for the
NSP+ZOC versus ZOC comparison. which had a ratio of ~100%. The greatest increase in
rate (17%) and extent (23%) were seen with NS relative to ZOC. The NS versus N3P +
Z0C comparison wndicated a 16% mcrease in rate and a 1% increase in extent of
simvastaun relative exposure. The 90% CI for the LS mean ratwos for NSP=ZOC over ZOC
were within the 80 ro 123% acceprance wterval for both Cmax and AUCy,,. The upper
bound for the 90% CI for the LS mean ratio of NS over ZOC was higher than the 80 to
123% acceptance interval for both Cmax and AUClast. The upper bound for the 90% CI

Confidential Page 10
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Studies

for the LS mean Cpu 1atio for NS over NSP+ZOC was also higher than the 80 to 125%
acceptance interval, though the 90% CI for the AUC« ratio was within the 80 to 125%
interval for both Cpyuy and AUCL,,. These results suggest that the BA of NS was higher than
ZOC but NSP+ZOC showed comparable BA to ZOC. The mean Ty, for simvastatin was
around 2 hours, and the mean t)» around 4.25 hours for all three treatments.

Table 2: Summary of simvastatin plasma parameters

Arithmetic c . LS Mean
omparison
PK Parameter Treatment N || Mean (86CV) Ratio (90% Confidence
Interval)
Coux (ngiml) NS 42 i 13.28(61) NSszoc 1.17(102.95, 133.45)
ZoC 42 |1 10.94(59) NS/NSP+Z0C 1.16(101.96, 132.17)
NSP+ZOC 42 || 11.05(¢55) NSP+ZOCiZOC 1.01 (88.76, 114.86)
AUGy,, (ng.hr'mlL) NS 42 )1 49.02 (6%) NSZZOC 1.23(112.36, 133.57)
ZoC 42§ 32.70 (58) NSMNSP+ZOC 1.12(102.64, 122.02)
NSP+Z0C 42 || 40.10 (44) NSP+ZOC/ZOC 1.09 (10048, 119.27)

As indicated in the Table 3, the rate (Coax) and extent (AUCLy) of simvastatin acid
exposure for all of the planaed comparisons had LS mean ratios greater than 100% and the
upper bound of the 90% CI outside the acceptable 80 to 125% interval with the exception of
C o for the NSP+ZOC versus ZOC comparison, which had a ratio of ~100% and CI within
the 80 to 125% interval. The greatest increase in rate and extent were seen with NS as
compared to ZOC with 25% and 41% respectively. The NS versus NSP + ZOC comparison
mndicated a 22% increase in rate and a 19% increase in extent of simvastatin relative
bioavailability. These results indicate that the BA of stmvastatin acid was higher from NS
and NSP+ZOC as compared to ZOC. The mean Ta for simvastatin acid occurred later
with the NS treatment (6.56 hours) as compared to ZOC (5.05 hours) and NSP+ZOC (5.76
hours). The mean ty.2 for all three treatments was between 4 and 3 hours.

Table 3: Summary of simvastatin acid plasma parameters

N . Arithmetic Comparison LS Mean
PK Parameter Treatment N Mean (%CV) Ratio (90% Confidence
Interval)
Coux (ng/ml) NS 41 ]329(3) NS/ZoC 1.25(113.39,13231)
Zoc 42 126059 NS/NSP+ZOC 1.22 (110.92, 134.56)
NSP+ZOC 41 | 2.71¢64) NSP-ZOC/ZOC | 1.02 (9290, 112.29)
AUCy,; (g hrmL) NS 41 30.81 (49) NS/ZOC 141 (128.67,155.44)
Aol LA U RENGE)) NSNSP-ZOC 119 (108.37, 131.40)
NSP-ZOC 41 | 2594 (61) NSP~ZOC:ZOC | 1.18 (107.83, 130.01)
|
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.

2.7.6 Synopses of Individual Studies

Safety:

Forty two (95%) subjects reported at least one adverse event. Thirty eight (88.4%) out of
the 43 subjects dosed with NS reported at least one adverse event while 34 (81.0%), 4
(9.5%) and 33 (78.6%) out of 42 subjects dosed with NSP, ZOC and NSP + ZOC
respectively reported at least one adverse event.

There were a total of 148 adverse events reported over the four treatment periods. All the
reported adverse events were mild in intensity. One hundred twelve (75.7%) adverse events
were classified as probably related to the study medications. Twenty three (15.5%) adverse
events were classified as possibly related to the study medications. The remaining 13
(8.8%) adverse events were classified as unrelated to the study medications.

The most common AE was flushing. experienced by 37 {86.0%) subjects following NS
Treatment, by 32 (76.2%) subjects following NSP Treatment, 3 (7.1%) subjects following
ZOC treatment and 32 (76.2%) subjects following NSP+ZOC Treatment. Headache was
the next most common AE, reported by four (9.3%) subjects following NS Treatment, two
(4.8%) subjects following NSP Treatment, one (2.4%) subject following ZOC Treatment
and four (9.5%) subjects following NSP+ZOC Treatment. The third most common AE
Wwas nausea reported by one (2.3%) subject following NS Treatment, one (2.4%) subject
following NSP Treatment and two (4.8%) subjects following NSP+ZOC Treatment.

Three subjects discontinued the study due to AEs. Two of the three AE's that led to
discontinuations were not related to the study treatments per the PL

CONCLUSIONS
Pharmacokinetic Conclusions:

¢ The rate of miacin absorption as measured by NUA Cuux and the extent of niacin
absorption as measured by the total recovery of macin and three of its metabolites
(NUA. MNA and 2-PY) in urine were comparable across the three treatments NS.
Niaspan and Niaspan + Zocor as the 90% CI of the least square mean ratios for
these comparisons were within the 80 to 125% acceptance mterval

¢ The co-administration of Niaspan and Zocor showed comparable rate of exposuge
but a 9% and 18% higher extent of exposure for simvastatin and simvastatin acid
respectively when compared to Zocor administration alone. While 90% CI of the
ratios for the rate and extent of Simvastatin €Xposure were within the 80 to 125%
acceptance interval the 90% CT for simvastatin acid extent of exposure was outside
the 80 to 125% indicating that simvastatin bioavailability was comparable but
stmvastatin actd exposure from Niaspan + Zocor administration was higher than for
Zocor administered alone.

* The NS formulation showed 17% and 5% higher rate of exposure and 23% and
41% higher extent of exposure for simvastatin and sumvastarin acid respectively as
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Niacin ER/Simvastatin Tablets Kos Life Sciences, Inc.
2.7.6 Synopses of Individual Smdies

compared to Zocor. The upper bound of the 90% CI of the ratios for the
comparisons were higher than the 80-125% acceptance interval, indicating higher
bioavailability of simvastatin and simvastatin acid from the NS formulation as
compared to Zocor.

¢ The NS formulation showed 16% and 22% bigher rate of exposure and 12% and
19% higher extent of exposure for simvastatin and sunvastatin acid respectively as
compared to Niaspan + Zocor. The upper bound of the 90% CI of the ratios for the
comparisons were higher than the 80 to 125% acceptance interval for all
comparisons except simvastatin AUCyy, indicating higher bicavailability of
simvastatin and simvastatin acid from the NS formulation as compared to Niaspan +
Zocor.

* In summary, it appears that while the bioavailability of niacin is unaffected in
combination with simvastatin, simvastatin and simvastatin acid exposure age higher
from the NS formulation. This is explained by a small interaction between niacin
and simvastatin (NSP + ZOC versus ZOC) and higher simvastatin bicavailability
from the NS formulation.

¢ The small inerease in simvastatin and simvastatin acid exposure from NS is not
clinically significant.

Safety Canclusions:

¢ The study treatments were well tolerated. F lushing was the most common AE reported.
Overall, the adverse events were mild and resolved by the completion of the study or
within the 30-day follow-up window. No SAEs were reported. There were three
discontinuations due to AE’s.

Final Date: 4 December 2006

Prepared in: Microsoft Word 2000
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5.4 Niacin, NUA, simvastatin, and simvastatin acid pharmacokinetic parameters (Study
CP-03-012004)

Plasma Niacin Statistics
Mean SD % CV Ratio{%) 90% CI
Conex (Hig/mlL)
ERN+ZOC 1434 - 2469 1723
N/S-1 0734 0950 1308 696 50-98
N/S-2 0832 1217 1463 76.3% 55-107
AUC (ug*hr/ml)
ERN+ZOC 2518 4350 1728
N/S-1 1548 1.860 1202 819? 62-108
/82 1728 2654 1536 8382 63-111
Tper (ar)
ERN+ZOC 3976 1.581 308
N/S-1 4643 1.782 384 1168° 103-130
N/§-2 4073 1.856 456 101.5° 88-115¢
AUCss (ug*he/mlL)
ERN+ZOC 2573 4301 170.6
N/S-t 1392 1205 93.0 NC NC
N/S-2 1827 2702 1479 NC NC
k{/mn
ERN+ZOC 0734  0.705 96.1
N/S-1 0604 0600 1007 NC NC
N/S-2 0640 0546 854 NC NC
tyy (hr)
ERN+ZOC 1642 1.081 658
N/S-1 2123 1416 66.7 NC NC
N/S-2 2345 2.139 921 NC NC

Each treatment consists of 1000 mg niacin

N =42 except for N/S-2 where N = 41

* Ratio of the least square means of the natural-log transformed niacin Cmax and AUCq .

¥ Ratio of the least Square means of the non-transformed niacin Tmax

“Suggests bioequivalence (i.e., 90% CI within 80-120% for the not-transformed niacin Tmax).
NC = 1ot calculated

Data Source: Appendices B, C and G

aY
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Plasma NUA Statistics

Mean sSD % CV Ratio(%4) 90% CI
Caar (Ug/mL)
ERN+ZOC 1.445 0.860 593
N/S-1 1230 0.741 60.2 89.7 - 77-104
/S-2 1341 0.809 603 897 77-104
AUCy« (ng*hr/ml)
ERN+ZOC 5.598 3.155 564
N/iS-1 5121 3.268 63.8 90.7 81-101¢
N/S-2 5474 3.017 55.1 941 84-105¢
Tax (ar)
ERN+ZOC 4464 1350 304
N/S-1 5095 1.620 318 114.1° 104-124
N/S-2 4110 1.519 370 91.5% 81-102¢
AUCis (ug*hrfmL)
ERN+ZOC 5620 3.164 36.3
N/S-1 5.145 3.281 63.8 NC NC
N/S-2 5498 3.032 35.1 NC NC
k (1/0)
EREN+ZOC 0238 0090 37.7
N/S-1 0246 0.001 370 NC NC
N/S-2 0232 0.086 369 NC NC
t12 (hr)
ERN+ZOC  3.226 0916 284
N/S-1 3116 0.879 282 NC NC
N/S-2 3306 0.943 285 NC NC

Each treatment consists of 1000 mg niacin.

N = 42 except for N/S-2 where N = 41

* Ratio of the least square means of the natural-log transformed NUA Cmax and AUCq 1.

*Ratio of the least square means of the non-transformed NUA Tmax.

© Suggests bioequivalence (i.e., 90% CI within 80-125% for the natural-log transformed NUA
AUCqs,.).

a Suggests bioequivalence (i.e., 90% CI within 80-120% for the not-transformed NUA Tmax).

NC = not calculated

Data Source: Appendices B, C, and G
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Plasma Simvastatin Statistics

Mean  SD % CV Ratio(%) 90% CT
Coar (ng/ml)
ERN+ZOC 12305 6.840 556
N/S-1 12273 7310 506 98 84* 88-111°¢
N/S-2 11928 6632 556 97.24% 87-109°
AUC, (ng*hefmL)
ERN+ZOC 40888 22.178 542
N/S-1 42622 18719 439 107 9g° 100-116°
N/S-2 47400 20935 617 114 39? 106-123¢
Tonax (hr)
ERN+ZOC  2.060 0.813 305
N/S-1 1881 1.041 553 01.33% 77-105
N/S-2 1524 0.836 549 73.74° 60-88
AUCyy (ng*hrimL)
ERN+ZOC 42398 22440 529
N/S-1 44503 10.134 43 NC NC
N/S-2 49545 1087 603 NC NC
k (1/hr)
ERN+ZOC  0.155 0.040 260
N/S-1 0157 0.047 208 NC NC
N/§S-2 0158 0.047 206 NC NC
t1z (hr)
ERN+ZOC 4843 1.567 324
N/S-1 4872 1.727 355 NC NC
N/S-2 40916 2.119 43.1 NC NC

Each treatment consists of 40 mg simvastatin.

N =42 except for N/'S-2 where N = 41

* Ratio of the least square means of the fatural-log transformed Simvastatin Cmax and AUCq 3.

¥ Ratio of the least Square means of the non-transformed Simvastatin Tmax_

© Suggests bioequivalence (te, 90% CI within 80-125% for the natural-log transformed
Simvastatin Cmax and AUCyq).

NC =not calculated

Data Source: Appendices B, C, and G
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Plasma Simvastatin Acid Statistics

Mean SD % CV Ratio(%) 9% CI
Conax (0g/ml)
ERN+ZOC 2977 2841 954
N/S-1 3469 . 3176 916 113.65° 100-120
N/§-2 3444 2751 799 112332 99-128
AUC,, (ng*hriml )
ERN+ZOC 27272 24.278 80.0 ‘
N/S-1 31.209 25922 83.1 116.54° 104-130
N/S-2 31699 23.234 733 115.72* 103-129
Toax (hr)
ERN+ZOC 4.929 1.587 322
N/s-1 5321 2424 45.6 116.77 103-130
N/S-2 4841 1998 413 101.45 88-115°
AUCys (ng*hr/mlL)
ERN+ZOC 20415 24.214 823
NS-1 33925 26.913 793 NC NC
N/S-2 34452 24202 703 NC NC
k(1)
ERN+ZOC 0.162 0.050 308
N/s-1 0.158 0.049 312 NC NC
N/S-2 0.145 0.047 327 NC NC
¢z (hr)
ERN+ZOC 4920 2676 544
N/S-1 5.033 2308 458 NC NC
N/§-2 5.475 2,615 478 NC NC

Each treatment consists of 40 mg simvastatin.

N =42 except for N/S-2 where N = 41

* Ratio of the least Square means of the matural-log transformed Simvastatin acid Cmax and
AUCoupq

¥ Ratio of the least Square means of the non-transformed Simvastatin acid Tmax.

* Suggests bioequivalence (te., 90% CI within 80-120% for the non-transformed Simvastatin acid
Tmax.

NC = not calculated

Data Source: Appendices B, C, and G
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Office of Clinical Pharmacology
New Drug Application Filing and Review Form

General Information About the Submission

Information Information

NDA Number 22-078 Brand Name Simcor

OCP Division DCP 11 Generic Name Niacin ER/simvastatin

Medical Division DMEP Drug Class

. OCP Reviewer Sang M. Chung, Ph.D. Indication(s) Treatment of primary
hypercholesterolemia, mixed
dyslipidemia, and

: hypertriglyceridemia

OCP Pharmacometrics N/A Dosage Form Tablet; 500/20, 750/20,

Reviewer 1000/20 (mg/mg)

OCP Team Leader Sally Choe, Ph.D. (Acting) Dosing Regimen 500/20 mg/day through
2000/40mg/day

Date of Submission March 2, 2005 Route of Administration Oral

Estimated Due Date of OCP 1/11/08 Sponsor Abbott
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Filability

“X" if yes : _Comments

Application filable ?

X

‘Submission in brief

This submission is a 505(b)(2) application referencing data from NDA
20-381 (Niaspan® for niacin ER) and NDA 19-776 (Zocor® for
Simvastatin).

The sponsor conducted total 5 clinical studies and study design and
treatments were summarized in Table 1.

Pivotal pharmacokinetics of niacin and simvastatin were characterized
after Simcor® administration (019-03-04-CP, Table 1). Niacin BA after
Simcor® administration was comparable to that after niacin alone
(Treatment C) or Treatment D. Simvastatin and Simvastatin acid BA
after Simcor® administration was higher than that after Treatment B or
Treatment D (Table 2).

Study CP-03-012004 was a pilot BA study to evaluate early
combination formulations. Pharmacokinetic analyses were not
conducted for Study 019-04-05-CP since the change in the to-be-
marketed formulation (i.e., addition of butylated hydroxyanisole ~—
) was regarded as a

biowaiver according to the EOP2 meeting minute.

For relative BA assessment, the following four surrogate PK endpoints
were estimated:
¢ Cmax of NUA, one of niacin metabolites, for the rate of niacin
absorption
e Urinary excretion of metabolites and niacin for the extent of
niacin absorption
e Cmax of simvastatin and simvastatin acid for the simvastatin
rate of absorption and AUC of simvastatin and simvastatin
acid for the extent of absorption.

Dratt
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Table 1 Summary of treatments for clinical studies
Study Nunber of Study design Treatment reglien®
Subjects ’
Randomized
Phase 1
CP03-012004 42 Single-dose, randomized, single-  Treatment on 3 separate occasions, at
center, opea-tabel, 3.way cross- feast 7 days apart, with I of 3
over study in healthy, non. treatments:
smoking men and women 2 ablets each of 1 of 2 different
formulations of niacin
ER/simyvastatin 500/20 tablets or
2 niacin ER 500 mg tablets plus 2
simvastatin Y0 mg tablets
019.03.04.CP 44 Single-doze, randomized, single-  Treatment on 4 sepatate occasions
center, open-label, 4-way with at least 10 days between dosing,
cwf»z?:&f stady ’;‘ healthy, not-  Treatment A: 2 NS 1000120 tablets
Simoking el fnd women Treatment B: 2 Niacin ER 1000 mg
tablets
Treatment C: 2 simvastatin 20 mg
tablets
Treatment D: 2 Niacin ER 1000 mg
and 2 sinrvastatia 20 mg tablets
D19.04.05-CP 4 " Single-doze, randomized, single-  Treatoent with the same dose of NS
center, opea-label, seplcate on 4 separate occasions with at least
{ABAB or BABA), 4-period, 2- 10 days between dosing.
freatmeant, crossover study in Treatment A: 2 NS 1000720 tablets
healthy, non-smoking men and (reformulated with BHA)
womea Treatment B: 2 NS 1006/20 tablets
{without BHA)
Phase 3
SEACOQAST 662 3d.weel, nmltinatisaal, Treaunent for 24 veeks in 1 of the
multicenter, randomized, dosble-  following dose groups.
blind, parallel-arm, active- Dose Group A: daily doses of
controtled study N§ 1000/20, NS 2000420, or
20 mg stmvastatia
Dose Group B: daily doses of
NS 1000440, NS 2000/40, or
80 mg simvastatia
OCEANS 320 52-week, multicenter, Treatuent for up to 52 weeks with

randomized, cpen-label, parallel-
group. uncentrolied srudy

NS daily, in 2 different titration
regumens, 1o a maximum dose of
200042,

Niace ERnewastaiin (NS) doses expressed as Ing niacin ER mg senvasiats.

BHA butylared hvdroxy? autscle; ER: extended relesse
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Table 2 relative BA assessment of niacin, simvastatin, and simvastatin acid

arameter

Treatinent

anits) Comparisons N NpA Stmvastatin® Simevastatin acid
NS/NSP or V _ I
NS/ZOCT 42 | 096(88.15, 1?4.22) .7 (102,95, 133.45) | £25(113.38 13731
Ei’z‘;a iy NSNSP+ZOC 41 | 1.08(99384, 117.88) | 116 (101.96, 132.17)| 122(11692, 13456}
) NSP+ZOC/NSP or] 0k A .
' : 4 a2 (92 228
NSPSZOCTZOCT 41 | G88(81.26,9608; | 1.01 (88.76, 114.86y | 1.02{92.90,112.2%)
NS/NSP or y - ) . o g o<
NS/ZOC 42 | 0.97(88.85, 106.3¢) | 1.23 (11236, 133571 1.41(128.67, £55.44)
AUC - . -
(ag-he/ml) INSINSP+ZOC 41§ 106{9695, 11577) | L12{102.64 122.02)] 1.19(108.57, 131.40)
NSP+ZOCNSE or
4 2 (8 : 7 ' 7 83 130.01)
NSP2ZOCZOCT- 41 | 0.92(83.90, 16033y | 1.09 (100.48, 112.27y| 1.18(167.83, 130.01)
NS/NSP 41 | 8.99(93.37, 10509 Na NA
YoFe{G-96h) [ —
Total - INS/NSP+ZOC 40 | 101 (94.99, 186.75) Na NA
INSPHZOC/NSE | 41 | £.98(92.53, 184.23) NA NA

NA: Not applicable.
NS: Niacin ER/ Sinrwastatin IR combination tablet.
NSF: ER Niacmtablet; ZOC: IR Sinwastatin fablet.

" The 90% CI for the LSM ratics are expressed i percentages

T For NUA, ratios of NS/NSP and NSP+ZOC/NSP were determined. For ,un!

raties of NS/ZOC and NSPLZOCZ0C were detenmined

* Combined urimary recovery of atacs, NUA, MNA. and 2PY.

Scource: Section

Draft

5.3.1.2

APPEARS THIS WAY
ON ORIGINAL

statin and simvastatin acid,

Page Sof 5




This is a répre‘sentation of an electronic record that was signed electronically and
- this page is the manifestation of the electronic signature.

Sang Chung
1/22/2008 02:18:03 PM
BIOPHARMACEUTICS

Sally Choe
1/23/2008 07:10:03 AM
BIOPHARMACEUTICS



