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=Abstract=
Tolerability and Pharmacokinetics Following a Single Dose of Vardenafil
in Healthy Korean Volunteers

Seokuee Kim', SeungHwan Lee', Kyoung Soo Lim', Hyeong-Seok Lim?,
Sang-Goo Shin', In-Jin Jang', Kyung-Sang Yu'

IDepaerent of Clinical Pharmacology and Therapeutics, Seoul National University College of Medicine and Hospital,
Seoul, South Korea, ZDepaerent of Clinical Pharmacology and Therapeutics,
University of Ulsan and Asan Medical Center, Seoul, South Korea

Background: Vardenafil is a phosphodiesterase type 5 inhibitor, used in erectile dysfunction. This
study aimed to evaluate the pharmacokinetics and tolerability of vardenafil following a single oral
administration in healthy male subjects.

Methods: A randomized, double-blind, placebo-controlled, single dosing, dose-escalation study was
conducted in 30 healthy subjects. A single oral dose of vardenafil or placebo was given to 10 subjects
(8 active + 2 placebo) in each dose group of 5, 10 and 20 mg. Serial blood and urine samples were
obtained up to 48 hours for pharmacokinetic analysis. Vardenafil and its metabolite were detected by high
performance liquid chromatography tandem mass spectrometry assay.

Results: A total of 45 adverse events (AE) were reported in 22 subjects, including 5 AEs from placebo
treatment, and all the AEs were mild, except one case of moderate nasal stuffiness. Vardenafil was
absorbed after a single oral dose, with the tma.x of 0.5-1.0 hours. The Cp.x and AUC,s were 1021 £ 3.68
ug/L(mean + SD) and 18.08 + 7.44 ugxh/L in 5 mg dose group, 19.79 + 12.13 ug/L and 38.61 + 21.04 ugx
h/L in 10 mg dose group and 53.16 + 37.01 ug/L and 110.05 + 69.65 ugxh/L in 20 mg dose group.
Dose-linearity on AUC,s and Ciax of vardenafil were observed in three dose groups. In all dose groups,
the fraction excreted in urine was less than 1%.

Conclusion: The vardenafil was tolerable over a single dose range of 5 - 20 mg. The pharmacokinetics
of vardenfil after a single oral dose was explored and linear pharmacokinetic characteristics were
observed over the dose range of 5 — 20 mg in healthy subjects.
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Figure 1. Chemical structure of vardenafil andits
metabolite N-desethylvardenafil.
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Table 1. Demographic data of subjects
Treatment Group

Placeboln=6) 5 mgn=8) 10 mgn=8 20 mgin=g) A0 Prale
Age (years) 233 £ 55 237 26 248 + 31 20 42 248 + 38 0639
Weight (kg) 6.7 £ 68 655 £ 6.1 689 + 82 656 = 78 669 = 71 0.755
Height (cm) 171.3 = 61 1741 + 46 1712 £ 58 1733 + 51 1726 + 52 0.662
BMI (kg/m2) 230 £ 16 216 £ 15 234 £ 15 218 £ 23 24 +19 0.150
* Data are presented as mean * standard deviation. * Kruskal - Wallis test.
k5t FefEs 7 ST tiu, AUCu, Aol 7k gASAFH Table 1.
Cnay CLESE 71E8A8 02 E45}0], 4 AA A2 oA 229 AFAelA g 7}
W, FFAAL WolAs & ekl 4 &9 A ool ol duhea ®ol A 45319] o]k
b oFEety AdAs Wbk flste] Fo &% &ol WAstglen, o] FolA 5 mg &Pl
o2 HAT Cpa/Dose, AUC.w/Dose ¥ CL/F = bHollA 77, 10 mg &A= Tl A 18
& A AR §F RS Akt 7, 20 mg SFTAAE 6%olA 157, Sl &
Frolde 49ellM 5319 BANIES Hef 10
4 3 mg¥ 20 mg &FwollA] o] dukE-o] A WET}
=2 AS FAT F Al o] T AekEs
a8y A A3 2 AT Aeitta & Fedrdo] ltkal Hrhe o] duhe-2 3BHoE, 5
ol 30”@ @A} Fofsto] A dApe] Fd mg &FA 671, 10 mg &l Al 167, 20
g glo] F 304 IAE oz YA mg &M 13710 2l Hrh &3k ot
A=A el E}E} RS gt ol JJAE soRe HFE 11, 75 84, % 94, €%
o A7, AT, A2 47 248 £ 38A(HT + S7oIith. 2 ¥ 20 mg &%= FolE & ¥
FEFAA, 669 + 71 kg, 1726 + 52 cm¥th & Ao A5 FoF AFH SdAd d5e] wHA
i o] Qe A FAMLR #ofd of Fef o]Fo] ofstHo] FET| HHMS T

100 100 -
—8—5mg (n=8)

—— 10mg (n=8)
—&— 20mg (n=8)

—8— 6mg (n=8)
—— 10mg (n=8)
—— 20mg (n=8)

Plasma vardenafil concentration (ug/L)

0.1

Plasma N-desethyl vardenafil concentration (ug/L)

Time after administration of vardenafil (h) (@ Time after administration of vardenafil (h) (b)

Figure 2. Mean (arithmetic mean) — SD plasma concentration-time profiles of (a) vardenafil and
(b) N-desethyl vardenafil in log scale after a single oral administration of vardenafil 5 mg, 10 mg
and 20 mg. Error bars represent standard deviations.

— 129 —



2y

of o) vhelhe] Wopy

5ot Bk AT —

Table 2. Pharmacokinetic parameters of vardenafil and N-desethyl vardenafil after oral administratioin of

vardenafil
Vardenafil N-desethyl vardenafil
Dose 5 mg 10 mg 20 mg P-value 5 mg 10 mg 20 mg P-value
N 8 8 8 - 8 8 8 -

e\ | 05005 - 0.75) 0505 - 0.75) 0505 - 1.0 - 105005 - 0.75) 0.625(0.5 - 1.0) 0.75(05 - 1.0) -
Cradug/L) | 1021 + 368 19.79 + 1213 53.16 * 37.01 770 £ 232 1570 = 744 3415 + 1158 -
Cmax/ DOSE 204 + 074 198 £ 121 266 £ 180 0547 | 154 = 046 157 £ 074 171 £ 058 0840
(ng/L/mQq)

(hA-UE;/ﬁL) 1808 + 744 3861 = 2104 11005 + 69.65 925 + 322 2281 = 2056 61.75 £ 21.19 -
AUCka/Dose 379 £ 146 394 + 211 5bho £ 349 0282 | 212 + 076 250 = 109 324 £ 107 0.049
(ngxh/L/mg)

CL/F (L/h) |292.33 + 89.70 31401 £ 14558 25123 + 14052 0.627 54329 + 341.35 44221 + 189,09 32866 = 14199 0.259

ti2(h) 372 £ 148 345 + 128 364 = 108 0925 | 163 + 114 2 .38 + 084 331 £ 145 0036

Aegaen(mg) | 0.029 + 0.025 0.058 + 0390 0.161 + 0.111 - 0020 = 0011 0.065 = 0.023 0.134 + 0.049 -
fe/Fe (%) 058 + 051 058 + 039 081 = 056 - -

CLg(L/h) 142 £ 08 167 £ 097 152 = 061 0779 | 221 + 152 277 + 083 218 £ 069 0468

Me;i?g“c 061 + 030 076+ 044 076 = 042 0695

All data presented as arithmetic mean =

standard deviation except tmax. *Data presented as median(range). tmax

Time of maximum observed plasma concentration. Crax Maximum observed plasma concentration. AUCus: Areaunder
the plasma concentration-time curve from zero time until the last measurable concentration. CL/F: Apparent
clearance. ti2: Termin alelimination half-life. Aegsgn: Total Amount of unchanged drug excreted into the urine within
time span 0 to 48h. fe/Fe: Fraction of the non-intravenously administered drug excreted into the urine. CLg Renal

clearance of the drug from plasma.
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Table 3. Assessment of dose-proportionality for pharmacokinetics of vardenafil

Parameter Crax/D0SE AUCsi/Dose
ANOVA
P-value 0547 0282
Parameter Crrax AUCst
Linear regression
Intercept of Regression Line 170 x 10° 280 x 10°
Slope of Regression Line 449 x 10° 131 x 10°

(9 % C (-448 x 10°-1.35x10%) (-351 x 10*2.98:10%)
Power Model
Intercept of Regression Line 0530 0819
Slope of Regression Line 1.050 1.221
(95 % Cl) (0614 - 1485) (0839 - 1.603)

Y = a + b x Dose, Y: parameter (Cmay, AUCas). LN Y=a + b x In(Dose), Y: parameter (Cmax, AUCis). ANOVA:

Analysis of variance.

5] AFol RIFAT. A Has
oA 142 + 085, 167 £ 09, 152
Skt kol ko7t §iitH(Table 2).

HheuE o] =8 giARAIQ] N-desethyl vardenafil
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A F7kete ol et AdE &%
T HE 163 £ 1.14, 238 £ 084, 331 £ 145 h=
S7hkE s Btk 7h Sl vl o)
A1) Crani= 42 770 £ 2.32, 1570 + 744, 34.15
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ratios Hlaatylon, &l W g AolE
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Figure 3. Dose-normalized Crax and AUC. after a single oral administration of vardenafil 5 mg, 10
mg and 20 mg. The box defines the upper quartile and lower quartile, and encloses 50 % of the
data. The median is depicted as a line with in the box. ((@): Dose-normalized Cra, (D)

dose—normalized AUC.

— 131 —



— 4] Sl bRl Dok W oFES Bk A —

1.18 10 mg &FolA= 1.73, 20 mg S-=roll A
= 1635 metabolic ratio® X T}, vl o] &
%wr 91% w=E3He] HAE Blash] flste] &%
2 Uit C® AUCE S83RAS
CmaX/Dose, AUCjs/Doses &2 Bluste]
ChFigure 3). ANOVAE %3] wugde
Cma/Dose, AUCus/Dose 212} P-value 047,
0.282% o8k xfo]& HolA Furh &8T5 =9
W2 Cra/Dose, AUCs/Dosecl] tisl A3 3]#
A A gs o, 37449 712717 BF %
% A= TN 05 £t

1r

, power modelS

=3 LS SYHER Cunax/Dose s}
AUC,/DoseE T&5RHTZ slo] A3 AR S

AYRE W gAAA 71&717F B % AF T
Zl—oﬂ}\i 12 i?j]'o}oq thﬂ] ]/\‘] S §J—O]-51. 2= 01

IR AA
K Table 3).

2

il

AG7H gl veEe ok
o138t AAfalE s}

B3 g 2 fEAS
gtk B QA AZH @3 Al vh
A2 RoRie wel Uopdst FEEE E4E
2% Az ATk Qo oozt ok

2 oolge gold v 24 5 was
VPG F2 UFY, FE §% A% Fou
1 d7eld gold v 28 F was
oSO R FE(145 %) TX(111 %), H4
92 %) o] Uehdthe wash ulZE ool
Q. B QTN 8l olag 5o & of
29 7149l dRBRLFOR old g %
Y olugon AZHET. FEd thE A%E
2 oo @ AToN AR A% WEH
o) olgirgel el € 4% 1% ), whi

shauge okEsl mebuEe] Ael 2t o)<}
MRl ) Ho7k & Aoz AdeiA 9lom, Cuds 7l

917k Wol7} 38 - 59 %, AUCiqs 7H21zF Wol7}
37 - 59 %ol Pl Aoz S A il B oA
ol A= ARzt WMol 7k S ME 247} Crat= 36
- 70 %A, AUCE 41 - 63 %= 74217} Wo]7}
71% Ao v zEkeln) viEuE e Al S B

F4%k 05712kl ey e] BA7E H) F

1 EYEl I, W) Sl uhEha] 372 + 148,
345 + 128 364 + 108 h& YERt) 7|2 o+ 4
ol A W77} G2 wsle} FastAl 44)2F Thek
o2 vehd A& 18 o, dEloM® 7)]E o
o} frabe W12 Kol Ao dkEt? ]
Z ATN 1 %7t 2H S E3 HH@% e

2

SHA & Aol A AMS Faf widE

Frol A 1 % vwo = vidug- EH—'?*% Ae]
A ZE oA F2 E S SR A RS I
T AAk T3k Skt ¥ =2 metabolic ratios 4
gk A3E B uf, thE Akl HlsiA 20 B T
2 = Hole= JEAEo] 194 Ut ofzg
Apol= v o] thAtE = A RlM Fogk o
< @dete 24 ¥ FEAEY FaATEA
FFs 1H T F Atk 71 AFlA vHuES

CYP3A49} CYP3ASe] oJaiiA] F& thA} &)= Ao
a7 Ik Abgke] SRR AL AR FoA FL
3l QA2 A 5H= CYP3A4E 7)Qlo] 714 §-44
tidel whet oFssh] et Hel giks WA
T U 84E & dHA o, CYP3A4 wto s
+ metabolic ratio”} 2Wj7FF ZFol7F U @S
Agalzle PEUY H2 Sdd Ayl
CYP3A59] frd&o] wprupd e irtel] & F3=

— 132 —



— SK Kim et al: Tolerability and Pharmacokinetics of Vardenafil —

fil

18 1
8 v n
-
o
514 4
&
2 12 °
E
10 4 n
o
0.8 4 = L]
= 2 n
Z 06 L] 4 l
@ [
H [ ]
< 041 L]
= ®
v
5 024 L] -
g
9 00 .
2 5 10 20
Dose (mg) @
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