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e [SP-D0114] in vitro pharmacology : Study of Doxepin HCI

- in vitro &7 2 & (recepter binding) ¥ enzyme assayS T ZAW GG 58 A

olN

s [SP-D0117] in vitro pharmacology : Study of Doxepin HCl and Ritanserin - in vifro cellular

functional assays o] 4] human 5-HTza receptor o tld =43¢ 23 & Hr}

ICso Determination: Summary Eesults

Aszay S — ICsy

Cerep Conpound 11, Client Compound 1D. g IESE:
5-HTza () (antagonist effect)

7892501-1 Doxepin HCI TAE-07 JAE-0R
7082501-2 Fitanserin 4 9E-07 T1E-0%

Reference Antagonist Data

£ssay ICso Es
Reference Compound ) )
3-HT,4 (b} (antagomst effect)

ketanserin 3.3E-08 4.7E-09

(ritanserin: serofonin antagonist, ketanserin: highly selective serotonin 5-HT:a receptor antagonist)
o 2479 FAAE A

<FDA Review>

B. Pharmacologic activity

Doxepin 1s a dibenzoxepin tricyclic compound which acts as a histamine (Hy)
antagonist at low concentrations (ICsy approximately 2-7 nM: Kj < 1 nM).
Notably. at higher concentrations (presumably more similar to those resulting
from the higher clinical doses recommended for treatment of depression and
anxiety). doxepin produces dose-dependent pharmacological effects consistent
with other tricyelic antidepressants, including: biogenic amine re-uptake
inhibition, alpha-adrenergic mhibition and muscarinic inhibition, as well as
histamine Hi antagonism. Doxepin also showed antagonism at the serotonin 5-
HT34 receptor at higher concentrations {ICsq in the sponsor’s studies varied
between 20-240 nM). According to published literature. doxepin exhibits some
binding at several other sites. including ion channels, and has pharmacodynamic
effects ranging from sleep to feeding behavior to pain. Notably. doxepin was
identified 1n one literature report as a potential hERG blocker (ICsq of 4.4-6.5 uM:
Dunean et al.. 2007).
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$ Clinical Pharmacology
1. [SP-0405] A7 AQAANA SAAFIE9] HdF 14 F554 A

A% A g |-SAREAE Img 3mg, 6mg|-%FEEt EAE ¥ 2254399 Cun® lmg 3mg, 6mg
-16% Ae R o] g2y 9o)a, AUCE 3mg, 6mgelA] &2k
EAAENE 6mg #g
B3, AT7E smg BEAH AAE AEHLo2 FTEY
(Lot No. A: 3044493, B: Table 11 Statistical Comparison of Nordoxepin PK Parameters
3044:566, C: 3044‘1921 D: Paran_leter T - Geometric Pairwise Comparisons
3044491) (unit) LS Mean Pair Ratio (%) 90% CL
1 boinn) | | o | ma | @ | eeowo
Treatment Conax A 13 0.531 B/A 104 (93.6. 116)
Stage Doxepin dose (og/nll) B 16 0554
Sequence Treatment A= 6 mg capsule, fasted
Treatment B= 6 mg tablet, fasted
I A/B 6mg capsule, 6mg tablet
B/A 6mg tablet, 6mg capsule _/\] -(?j] g1]:31]_ #7 2}1\15_ o] }E}]ﬂ-% g}\%
I C/D 3mg capsule, Img capsule
D/C Img capsule, 3mg capsule
Descriptive Statistics for Doxepin PK Parameters
- ter (Unit) Treatment A Treatment B Treatment C Treatment D
arameter (Unit) (6 mg capsules) (6 mg tablets) (3 mg capsules) (1 mg capsules)
13.76 (82.9) 1303 (70.8) 5.689 (68.9) 1.561 (76.7)
AUC, (ng*h/mL) [n=16] [n=16] [n=13] [n=13]
16.26 (81.6) 1519 (691} 7518 (64.6) [b]
AUCh=(ng*h/mlL}) [n=16] [n=16] [n=12] [m=2]
0.9458 (64.5) 0.8864 (39.4) 0.4445 (54.0) 0.1587 (55.5)
Com(ng/ml) [n=16] [n=16] [n=13] [m=15]
0{1.0-6.0) 3520-6.00 40(1.0-6.00 40(1.5-80)
T e () [n=16] [n=16] [n=13] [n=14]
15.13 (41.9) 1532(31.3) 1428 (46.8) [b]
ty2 (h) [n=16] [n=16] [n=12] [p=3]

a Estimates presented are the arithmetic mean and (CV% ) for AUC, Cpy and ty7 and the median and (range) for Tow.
b Parameter could not be caleulated accurately.

2. [SP-D0504] &4 E°] SAAQNFY] 4T3 v A= 9FL Brsr] A% 749U A, A A3

A7 49 AtdE =% émg -2F5 g -AA Aol T EAAL] T 3AZF AP, Cmax
-167 -FA A 14.6%, AUCt 45.6% &7}
= = = 37 = ) 1 [e] =
w3, A% EEe FEAECA - A o] B =249 PKe AN
= = _ 5 Statisti . " <epin P Par: :
7C:)] :FLT q (_]—.l'_ Z]'}\] ?sé) Table Smnsnc{d Comparison of Doxepin PK Parameters
T o ~ Geametric LS Pairwise Comparisons
= reatment N
() ke Pair Ratio (%) 90% CI
(Ar_gf}:j;nL) g i f;z; BA 1456 (127.0, 166.9)
A o 2
1 J' E:gflf,mm g i‘;’ :S Z; BA 1413 (124.7.160.1)
Comx A 15 0.7170
(nghul) B 16 08220 BIA 1146 (101.8,129.1)
Treatment A= doxepin 6 mg tablet, fasted.
Treatment B= doxepin 6 mg tablet, fed
5 A [} ]
Agerst Bl oldwe ge

=)}
3. [SP-D0505] A% A AWAS dPos SAAQRGE AdEY fEFHty F5tee W) A

2ZxA, AN

o A A Al A bmg -2} 5 E *Ale]E H: CYP2D6 9] =] 4]
¢ |-249 -7 ER (A HEY) 300mg  |-bAA A E Y HEA SAHY AUCG.% Cra= oF 2




A FEA
<
B: FEA HAHE 6mg + Alv)
Eld 300mg, 3%

EA9 6mg, GIF

Wl /b =2EA9 AUCE A9 A8

pk parameter ratio(%) 90% CI
Cmax (ng/mL) 208.1 184.0-235.3
AUC~ (hng/mL) 198.0 173.9-2255

-AE : 147(FZFelH, T2 79, oA, FTF)

4 [SP-DOS0S| D34S 49 NS UFom SANPNAH A=GAGRAe] FEH 2 FuEUsy $54
82 Wohsrl A B wohd A9
-7 89 AL =4 émg k5 *Briso] £5 FHHE P25 XEF HI &
=247 ZEALEH(HEZY) 50mg ok &} EZZ(SSRI) #§A]¢] PK, PD H7}
DSST(Digit
A ZEA EAE émg + AE| symbol HESH HEA SA99 AUCY Coae 970
g2 o substitution | =7}
B FRA SAE $eF + HE] test)-sedation pk parameter ratio(%o) 90% CI
¢dl Somg A C L 1316 113.8-152.2
17 G BEA EAW 6mg + HE max (ng/mL) . 8-152.
gl 50mg AUCt (hng/mL) 127.6 113.4-143.6
AUC. (hng/mL) 1205 109.0-133.3
-y SAE gEFARG dETY B¥EA4 3
32g 371, EEE F7He HA
AE : UB(BZoIB, 2 XS, FF)
5. [SP-D0507] AJH|Zt Y &50mg(S5HALFA)H g Add=gdomg(HAALEAE)e] 4 YAl &F H7tE 9
@ 229y, AN
7 A9l ATdE= bmg bE e e Abmge A UREEES0mgel M,
247 (Lot No0.3044566) -okA A dose-normalized CpZFE T3 ZAHH AUC,
-AY i E 530mg Cmax7} Z4slx, did7]= 347F #el#(16.0h
vs. 19.1h). (%, Bioavailability F 30% #4)
-FEA @3, AFEA Table 5 ;S)T:‘ties;;a;l((‘oll,nﬁ:]lzﬁigrDose—normah‘zedPlasma Concentrations for
s || | St [
AUC,, (ng*hmL/mg) A 2 1939 AB 645 (575.72.4)
1}2;'_ B 24 3.006
AUCy... (ng*h/mL/mg) : i ;ii AB 714 (64.1.79.5)
Cre (ng/mL/mg) : ii z ii; AB 731 (64.4.83.0)
Treatment A= doxepin 6 mg tablet. fasted: Treatment B— Smequan® 50 mg capsule. fasted
wEEARe § T =30 AR
-AE: 371(2.4], 44 F)
A g AAJE ok s
§ Efficacy & Safety
1. [SP-0401] €A 491 frA BT AN SAAFNE 343 ¢GPS F7187] AF FZ399A, olF
B, A% dix, §FW3, 24 A
-4 PEEA-SAA P<E Inmg, 3mg, 6mg  |-FE <FEA>
2HE G2} ok ke -WIDS: EA¥ 3mg, 6mgels 1<kl Hl&] <)
(18-644)) * P S G ;&4 g
677 =AE 1, 3 mg e 9% [Polysomnogra[*PSG  Assessment of Wake Time During Sleep
23 13 1704, qd phy (41 o 91 (PP, n=61)
*ul =t 2 71 F 9 29 2Ah parameter | placebo Img 3mg 6mg
mean(SD) 519 43.2 33.4 36.3
*HF 0% Hell A4FY




*47] WA E @2.25) | @821) | (21.87) | (2517)
P-value 01273 | <0.0001 | 0.0002

-WASO(Wake after sleep onset): SA4|% 1, 3, 6mg
oA BT fko] vl FolstA FAa(HY, lmg
3mg, 6mgoll A Z}7} 62.1, 47.3, 38.6, 38.8 min)
-TST(Total sleep time): 1, 3, 6mg oA ZF $<F
o HlEl f-9A 7K Y, 1mg, 3mg, 6mgol A
z+Z} 387.5, 406.5, 415.2, 417.2 min)

<>
AV gle

-AE: #7+ f(]-Ol A2-(Zr 9%, 14%, 8%, 12%). &
ols AE:: 5, &

-SAE:
’é?"’éﬁ/\} AT, AAE o &
2. [SP-0402] €A 94 FA EAF 1P FAE do=E ZAAENEY A E F3AS FUE] A 7 F
9 g, olFRA, A dx, §FE, 24 dFAE
-d34d FEFA|-ESAE BE Img, 3mg, 6mg  |-FEA <fag>
EUS 1% 8/ -AF bHA -WIDS: =4# 1mg, 3mg, 6mgellx ko] H]3)
634 °14) FrelstAl 2
-76 EAE 1, 3 emg = A9 *PSG  Assessment of Wake Time During Sleep
1:@1 17@%’ qd (PP“I:_L, n=71)
*ul = 2 71 F 94 2Y parameter | placebo Img 3mg 6mg
86.0 70.1 66.4 60.2
27 308 He] APEA mean®D) | 315 | @278) | (136) | (28.00)
*47] WAAE P-value 0.0001 | <0.0001 | <0.0001

-WASO(Wake after sleep onset): 54| 1, 3, 6mg
A BT fjekel] Hls) fojshAl TAa(AZ 990,
80.5, 72.3, 65.2 min)

-TST(Total sleep time): 1, 3, 6mg A =F 9|
o s felstAl 27Kz 3594, 3768, 388.8,
397.4 min)

-WTAS(Wake time after sleep): 3, 6mg oA ¢k
d 83l {934 Z(ZZ4 130, 104, 59, 50
min)

24

<ehA 4>
A G

-AE: 27 Fo] gle(ztz 10%, 12%, 8%, 7%). &
3 AE= 75, £%

-SAE: 17 (non-cardiac moderate chest pain)

AP AFA, EHAE, AFHE A= ol 8l

-residual effects(DSST, SCT, VAS) o] 93 <

3. [SP-0501] 47 §Ao] ofelgel Y& AAH BWE BRNA SAAINA FHYH FAPe B A@
TA9ug, o154, A%t = FAL, B, A3Y A

AR FEFA|-SAANDLE A& dmg, bmg |-FEA < EA>
E9E 3t -9) oF QA A -Night 1] WASO: E49 3mg, 6mgolx 22k
3y |(18-644) Hl8) o shA (2 -26.0, -30.8 min)
2294 -EAE 3, emg e Yo *WASO (ITTT, n=220)(LS Mean)
135 1 €r qd




e

-35¢d

37 302 Aol A7F

parameter placebo 3mg 6mg

(n=72) (n=75) (n=73)
a1 |- 52081 | 08y | 00
<¢AA>

Ahd gl

-AE: 27F zo]l gle(d7d 2%, 31%, 27%). &3t
AE= F%, €%, 24

-SAE: 1% (hypertension, chest pain)

-d9ddA), 294, AEE AdE oY |l
(=]

-residual effects(DSST, SCT, VAS) o] 93 gl&

4. [SP-0502] BAH AAAMN ANH B@Fo

Azd A% =

dguge 444 2 FEAS AN AT T2

A Wg, ol 7, A% U=, HYPTL, T A3 ABAF
-4 EUFAMEEER 6mg - EA <fFaA>
B21(18-644)) -9 ok s ! -Night 1¢] LPS: £48 émgollx 9o vls] &
-5657 LPS:  Latency| 9J3lA @4
_%/ﬁ]-‘?ifmg xe YoF to persistent| TITT, LS Mean(Std. Err)
B .
= 3/}35] 1152(:, qd sleep . placebo émg
-3 F o parameter (n=282) (n=283)
- - . 32.9(1.83) 20.0(1.83)
4XzZt A F %‘ + : , 7940311 104311
8413 $ PSG 274 WASO(min) P “o000n
324 R
*omg 4 BlH¥ AHA AHgst <otA A>
P, AFFEE =254 B b gle
43 AAY -AE: —y} o] Qe (A2 7%, 8%). 3 AEE T
T oA =
SAE: gl
-’Q‘T’:‘@Zﬂ’\h 294F, 4" ARE ol ®l
-re51dual effects(DSST) o 9% gloy, SCT, VAS
= fFoatA 24%
5. [SP-0503] H fF-Aldl ol Rol Y= dAAY EHF5 18 SAAA ZAAANGY F7] ¢HEAAH 2 FEAS H7

871 1% 529 Wl A, olFWA, A% dx BT, 9UF ARG B3R

233
(634 °]3)
240t

)%

L3 FERA

1E8A

~SAAEAEH Img, 3mg

e

=49 1, 3mg EE 9ok
13] 174, qd

-85
*H A 30% A ATFEY
*Bmg A gAY FA A&
Fdou, NHEFHS I3 g
43 AAY

<gzA>

-Night 1¢] WASO: ZA4¥ Img 3mgol A ]k
vls) foaA Ta(zhz -17.8, -33.8 min)
*WASO (ITTZ, n=240)(Mean(SD))

placebo Img 3mg
parameter
(n=81) (n=77) (n=82)
Baseline | 1195(37.67) | 1201(34.97) | 117.9(28.15)
. 108.9(26.01) | 91.8(47.09) | 74.5(37.88)
Night 1 p=0.0053 | p<0.0001
| 107.1(41.09) | 1008(36.22) | 91.0(46.70)
Night 15 p=0.1945 | p=0.0069
Night 29 | 1046(53.52) | 96.4(4533) | 84.3(40.86)




p=0.0878 p=0.0005
Night 57 100.8(42.13) 9:=Oé31862§) 8§=0(§=t)20;491)
<AAA>
Ab gl

AE: 27 #o] gle

AEE= $%5, &€

SAE: 4 (Img oA s A d# el 3mg
oA HAFAS 7} El—)

(ZH2+ 52%, 40%, 38%). &

CNS #H; A Ax, At #d 5 BRaExA
+. 3mg FlA FEZ 17, HZLH F 1%
2

A AHA, EE€AS, ABHLE AT 4
o2 AHE o4 98
-residual effects(DSST, SCT, VAS) o] 9% gl&

5y

or
H

A

6. [SP-0509] 2= $d FA EAFS 710 @9 @A A SAAGLHY 5L 2 AAALS H7E

g 529 w4, o193, --4‘3?t B

Z, 37, 718 A3 Q3

‘or]

A=A A

A xH63A4] °]d)
-2557

(3]
>

“ﬂo oy oy

A|-EAAA4EH bmg

-5l ok

549 emg == 9 of
13] 14, qd
47

R AL A BAFA

54
9k

i

kS

<$aA>
-Week 12] sTST: SAH 6mgell A kel vls) &
3A F7HZ 2 -17.8, -33.8 min)
*sTST(min) (ITTT)
parameter placebo 6mg
Baseline
293.5 283.1
(n=124, 130)
Week 1 316.7 335.2
(n=122, 129) p<0.0001
Week 2 3282 3323
(n=118, 127) p=0.0121
Week 3 3317 3414
(n=114, 125) p=0.0031
Week 4 3364 346.1
(n=109, 122) p=0.0017
<QtA >
A Sl
-AE: #7F Zpo] gl&(Zzk 27%, 31%). £% AE
£, A, oAelE, FAAE
SAE: gl
g A, EFAE Ad AR F e
-AEAAAL EHAS, AE%0) A= 9
o= ouisle o &

6. A E R B A8

o T 371Y 2010.03.17.(last update: 2011.10.30.)

7 FARAATRS WAL R
o UL, A@iw 4] 274

o E=2olyl & T

=olasa
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