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ABSTRACT

Objectives : The purpose of this study was to evaluate the efficacy of HTOO8 on pain relief and functional
improvement in participants with mild knee osteoarthritis (OA) in comparison with that of glucosamine sulfate,
Methods : This randomized double—blind trial was conducted at Kyung Hee University Medical Center in Seoul
where participants with knee pain for more than 6 months and degenerative osteoarthritis were enrolled, The
100 participants were received either HTOO8 or glucosamine sulfate 750 mg twice daily for 8 weeks and
evaluated at baseline, 4 and 8 weeks after the treatment, We primarily evaluated the differences between two
groups with respect to changes in the visual analogue score (VAS) for pain, Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) pain score from baseline to week 8. Secondarily the difference
between and within two groups with respect to changes in WOMAC stiffness and physical function score, and
Lequesne Functional Severity Index (LFI) were also evaluated.

Results : At week 8, treatment with HTOO8 resulted in a significant reduction of the VAS for pain and WOMAC
pain scores compared to the glucosamine sulfate (both p=0.003). Patients receiving HT008 experienced statistically
significantly greater improvements in WOMAC physical function scores and LFI (p = 0.014 and p=0.016,
respectively) than glucosamine sulfate—treated group. The within—group change in WOMAC physical function and
stiffness, and LFI during the 8—week intervention revealed significant improvements in HT008—treated group.
Conclusions : HTOO08 treatment allows significant pain reduction and functional improvement compared with
glucosamine sulfate, These data confirm HTOO8 as an effective and safe symptomatic drug for knee OA.,
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Fig. 1. Trial flow chart. Primary recruitment identified 190 volunteers.
After excluding 90 ineligible persons in this trial, 100 persons
randomly assigned to groups as follows: HTO08 750 mg twice a
day (n=50) or glucosamine sulfate 750 mg twice a day (n=50)
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Table 1. Baseline characteristics of HTO08 and glucosamine sulfate groups.

Glucosamine

Characteristic gi%%? sulfate
(n=50)
Age — yr 55.9+8.4 56.8+6.8
Female sex — no, (%) 42 (84) 43 (86)
Body—mass index 24 5+29 24.3+3.3
Duration of osteoarthritis symptoms —yr 5.8+7.5 4.3+3.6
Time since diagnosis of osteoarthritis — yr 2.3+4.4 2.0£2.6
Kellgren—Lawrence grade — no, (%)T
no remarkable finding 7 (14) 7 (14)
1 34 (68) 30 (60)
2 8 (16) 9 (18
3 12 4 (8)
VAS pain 50,4+15.1 50,0 £14.6
WOMAC score
pain 162.1+86.1 163.1+£88.9
stiffness 59.2+41.5 69,2487
Physical function 528.2+337.8 574,9+364.5
LFI 10.4+2.7 10.1£2.9

Plus—minus values are means +SD,

A Kellgren-Lawrence score of 2 (minimal signs of osteoarthritis)
indicates definite osteophytes without reduction of the joint space: a
score of 3 (moderate signs of osteoarthritis) indicates diminished joint
space; and a score of 4 (severe signs of osteoarthritis) indicates
greatly reduced joint space, Data are from the intention—to—treat
population, and missing data are excluded,

2. +84 Bt A 2

VAS 35384+ A 45 T SFIAIE -7.61+£12.73,
HT008% —8.73+12.3282 HTO08Zo|A B2} dolx|
AEFE Beon, AFERA™Y 8F Fol= SFIAAN
—7.92+13.83, HT008Z —16,78+14, 812 HT008T-<l
A FFEIANR B3 BFo] dA5] HaFE ASRE e
Bom, T 7 xole FAH foido] A= ArHTable
2, p=0.003).

WOMAC B384 A3 43 T Z2IAWIFE —9.73+45.62,
HT008F-E —380.08+57.8282 HT008A E=2-<=rt wo}
Ae AFE BHow, AFARAHEA 85 Fo= FFEIAL
gl —18.54+51.52, HT008% —55.52+ 68,092 HTO08
oA SFFANIL H|F] FFo] AATA FaEHE HAoRE
vebger, & &7t Zpolgl FAA 9ol JF=NT
(Table 2, p=0.003).

BH9] 715AHE Hrkele A& WOMAC A7 5A 38t
g X% 23 HH 45 § SRIAMITEE -81.75+199.12,
HT008#2 —68.44+£195.010|, A|PABAIAER] 85 Fof=
23T -55.20+216.43, HT008F —172.33+250.70
olltt, A3 45 ¥ FFIANI(p=0.006), HT008Hp=0.017)
BT folstA Havh Taste SHER O FF feldt 2;
o|7F $Ath(p=0.736). SFIANILL HH 4F0A 8F=2
2 SHEA G, 238 HAavt ket HE: A
9] goJgt zpo|7t Yot HT008ZEL 832 Z4-82 A
o] 7159 9 IS BAH(p<0.001). AP LEAIAEQ
8% ¥ HTO08wlA FFIAMIZ| Hl3] TEe 7]54dH
7b @A8] o & 1 Aole] FAA {oido] A=
SitH(Table 2, p=0.014).
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8.33+25,71(p=0,026), HT0087-2 -10,03+20,91(p=0,001)
o7 BE {5 Havt maEeH, AHARAHEL] 85
Zole FZIANWIE -10.72+31.92(p=0.021), HTO08Z -
17.94+25.29(p<0.001)2 © ZA #Asg 8% & A
A2 HT008wolA ZFIAILe] Hlsf 3Hde] wimgto]
H ZAEE FAFE e F5E HER OE AEsm
Aok e EPou SAF 9482 A=A skt
(Table 2, p=0.213).

HEQe B 34 BEE Hrlste A®Q LFI J4E
4% Ay, HdH 457 T FIFIANTE -0.09%2.29,
HT008%: —0.75+2.020]1, AFARA|H 85F Foe= =
FIAME -0,25+2.51, HT008Z -1.46+2.450%c &
FIAZL 873 BEO2 HpTt oAl AAskA] ot
©1H(p=0.491), HTO087-L 45, 85 HEFojAl fofgt 34
2 Bom(week 4: p=0,012, week 8: p<0.001), &
7F ool BAA fel/de] AR AHTable 2, p=0.016).

Table 2. Mean difference change in VAS pain, WOMAC, LFI at
baseline and week 4, 8 within groups.

Week 4 Week 8
Outcome HT008 Glucosamine HT008 Glucosamine
(0=50) w50 M o) w50 e
VAS -87+123  -7.6%127 0655 -168+148  -79+138  .003
WOMAC score

-185+51.5 0,003
-10,7+319 0,213
~172.3+250,7 -55.2%216.4 0,014

-1.5%2.5 -0.3+25 0,016

pain subscale -30.3+57.8  -9,7+456 0,054  —55,5+68,1
stiffness subscale —10,0£20.9
function subscale —68,4+123 -81.8+199.1 0,736

LFI -0,8£2.0

-8.3+25,7 0717  -17.9%253

-0.1+2.3 0,054

Change from baseline, Plusminus values are means #+SD, All p
values are for the comparison between HTO08 and glucosamine sulfate
group by independent t—test. VAS denotes visual analogue scale,
WOMAC Western Ontario and McMaster Universities Osteoarthritis
Index, and LFI Lequesne Functional Severity Index,

p<0.05 for the comparison between two groups.

" p<0.01 for the comparison between two groups.

WOMAC B5857F 20% ol Hash odx HEgs
AR Aak, dH 45 T SFIANES 30.8%, HT008+
50.0%2 H@A7} ole] st on, AFARAIHEL 8
& ZEIAGE 41.0%, HTO08Z 63.2%= HTO08Zd
A SR B8 FFo] dag fE@A 7 =2 A
S UERHTHD=0.052). WOMAC £33 20%2F VAS
B384 10 mm ol FAlo HAgE WA HELES RAL
g A, HAH 457 T SFIANNELS 23.1%, HT008ES
42.1%2] ZAZ7L ol PP on, AFHARAIFEA 8F
3 ZFEIANLS 33.3%, HT008ES 60.5%= HT008Z
A SFIARZ v FFo] HAad @A =7 dAT
%o T 27 Zolg FAA fidol AF= U (Table
3, p=0.017).
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Table 3. Response rates of subjects to treatment based on pain
assessments.

Week 4 Week 8
criteria Glucosamine ~ HT008 alue! Glucosamine ~ HT008 alue!
©=3) =39 P n=39)  egy MMM
% re i
20% decrease in WOMAC 12030.8%)  1960% 085 16(41.0%) 24(63.2%) 052

pain
20% decrease in WOMAC

%
pain & 10 mm VAS pain 9(23.1%)

16(42.1%) 075 13(33.3%)  23(60.5%)  .017

T were calculated by chi—square test
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E3 WOMACS] ah2 g His =x3 An 43 8
F 3 223UF 1), HT008Z 187 &=olA AFAHA
Aol Bls) ol S H3kE Eon, HT008w &
23AmIZe HE WOMAC £2 32 3 ozH(p=0.013),
FA(p=0.006), FZE3Hp=0.004). WOMAC TA7|%A5t
I8 F A Wl e7)(p=0.039), AT Le171(p=0.011),
ok ZAIA Lolu7](p=0.018), A171(p=0.013), F-ESF3]
71(p=0.002), AE2t ER7|et WeEl7](p=0.003), «B7}7|
(p=0.048), FTAI7|(p=0.016), BHAAe] Soi7}7|¢} 1he7]
(p=0.041) S 127} BF=ojA EAZH Gojdo] AR
(Table 4).

Table 4. The change in WOMAC pain, stiffness, physical function
at baseline and week 4, 8 within groups.
HT008 Glucosamine

Week 0 Week 0
(baseline) (baseline)

Walking ~ 32.96+20.47 27061820 2254+1597 35,80+2357 33812356 30532120  -515 0,133

Group difference

Intervention ¢
Week 4 Week 8 Week 4 Week 8 effect p-value

Using Steirs 47,16+19.0¢ 37.46+20,01° 30.2420,06" 41.0042159 40142159 3653198 6.5 0,019
_ Inbed KRN 194174 6941495 BRLNA BALNY BBLNKH 18 003
fun Siting or lying 25.36£22,14 2116+19.32 16741380 25106030 BT BISE0L -85 0,006
Stndng  SLTGX2291 286185 N0 39042495 0I£U13 BIBENK 905 0,004
Total  162,10+114,25 130009815 1066048450 163, 10+118,05153,35+ 115,10 1446541054 37,50 0003
U BN MSION DN RHLHH DIR6 BRBR 26 0
Stiffness .

Stiffess occuring later 30.0+21,74 24 53+1681 210341508 M0:218 N13:B12 WEBA 506 0,81

in the day
Toial  S9.MEAL5 491753479 4156530417 608 G0STLATE BT T2 0213
D“Z:‘i”‘g BI040 B BOTHI80 656+52 BREBA A0 1T 0.0%9
A‘f:fi““' WD HAENE BA9N " 6E+UI BB BOBY 967 001
H‘f“f‘g’m BHHUS BAODH B84 H06+U51 DUXBI6 2K 0 008
Stndng  SLOIX248 BIILIG ALTEIL HKH4B16 BNLNY 39159 83 0013
B"“;E‘j"“ BB BOIAL AN WTBY NNENE RAEUR 08 002
W““g:f M 91193 BB BIESE BN BLING VNN 541 0053
Gztz"ffi‘;:{ SN 33121636 R0TH146 BB NN NWBU 1047 0,003
Going shopping H0.2120,83 27.81£20,00 19,67+1578 H56+2402 BRLBT 3.0+091 627 0,08
Physical P“‘Si"fso" MBI A0FI9% I6STEITU UKV BRI BWNG 862 0,016
function R”“]i;“’m BETEBOL BAITISTY 192741616 20.86+2447 M2V BI+BR 69 005
Tal;‘;is““ UNHBI2 NG00 1T0TEI642 BHV6 DRNM BYAY 63 0072
Lying in bed  22,47£23,50 2311890 15874456 2.06£28.40 UNENF BB 572 0,093
CAg 07 s 0039 43161002 180741579 BIGE210 BOERI KRG 52 0108

out of hath
Siting  B95ERU BEILITET 185THB 066 BOLATN WOR0 42 0947
G”é:“"fug‘e‘t" BAXBH BN 18IS NI+BA0 NN+ NHNBYB 645 0041
Hca‘ﬁufi‘;‘g““““ DOEBE BAXNI VAT BB 0726 BB 220 0576
“ghhi?zm AN UOFIBA 1967+1549 0I+BYU NE#A1 DE=BG 517 0118

Total 52820433780 450,76+ 28802 358THUTAT 57490436454 49315430973 519,69+362.20  ~117.13 0,014

Plusminus values are means+SD, TP values are for the comparison
between HTO008 and glucosamine sulfate group by independent t—test,
_'_p<0,05 compared with baseline by paired t—test,

<0.01 compared with baseline by paired t—test,

p<0.001 compared with baseline by paired t—test.
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D@AE0] Budt oo BlEel 82 Table 59
2o, SR 549 ok, HT008w A=
9719 oldttse] Husglon fifge] rhHE S4AH, E
. 55 59 2sPA SBeIglent O 3 SFIARIES 1
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H2 FEH oY, E T 2 T S2Ho| TS F
=g Hoirh &3] S T4t 3R Fole HeAd
off tig E9E Tadke A= A HT0087S] 7 &
T ok A& 3 E= 43} Fo)tH(Table 5).
a7 AR A FE F A" @Y PalAe 4 3=

o] AF wa Ao A FodL TASA 4T GGT
7} AZ A Aol SFIAMIE 29, HT008 1%9]
AR e AST, ALT, GGT, billirubin, BUN, creatinine,

CRP, ESR #&ej 2232y HI008E 25 A% 3
°o]7} glitk(Table 6).
Table 5. Treatment—emergent adverse events reported.
Variable HT008 Glucosamine
Dyspepsia 1 1
Heartburn 2 3
Burp 2 0
Improvement of appetite or digestion 4 0
Vertigo, tinnitus 0 1
Total 9 5

Table 6. Laboratory—based evaluations of safety.
HT008 (n=50)

Glucosamine (n=50)

Baseline Week 8 p—va.lueT Baseline Week 8 p—valueT

AST 229%57 23685 0.540
ALT 21.3+10,1 21.2+119 0.902
GGT 33,9+35.3 34.3+33.8 0.848
Billirubin ~ 0,6+0.2 0.6+0.2 0.679 0.6%0.2 0.6+0.2 0.532

23.9+88 234%87 0.434
21.4+11.3 19.0+8.8 0.096
26,4£23.2 25.0+20.2 0.537

BUN 13.8+3.6 14.6+3.7 0.282
Creatine  0,7£0.2 0.8£1.0 0.317 0.7£0.2 0.7+0.1 0.864
CRP 0.6+0.6 0.6+0.3 0.575 0.5+0.0 0.6+0.2 0.163

16.2+9.6  14,7+3.1 0.342

ESR 11,7498  12.8%£9.4 0.909 11.5+75  11.2£87 0.688

T were calculated by paired t—test

Data expressed as a mean + SEM, There was no difference between
baseline and week 8 for the treatment groups,

aspartate aminotransferase (AST), alanine aminotransferase (ALT),
gamma—glutamyl transpeptidase (GGT), total bilirubin, blood urea
nitrogen (BUN), creatinine, C—reactive protein (CRP) and erythrocyte
sedimentation rate (ESR)

o

2 AAAPL 837 wjd HT008 1.5g& AAFHsHA sk
VAS §%574, WOMAC <, LFI #4E wlasigct 2
TAE F7F QAR TrolEERIoME 35 o3 YAIE
& 3 A dustn glon ZERO, IRIAN 55
oz 3t AAAFAA 4-12F ARAEE HdPste] axt
£ AT 2 A-ANA AR7IE 8F= S

I

W Egl 712 SEAFA g8 HT008Y) 48 AT
o];q]_g_a:oi FAksle] 19 1.5g8 A== s,
HT008& 837F AFHT T olawa AlRolA VAS,

WOMAC, LFI A&7} SF3AMI] Hlste] {9314 T4 %]
fem, AR Ao wusEes we HFH 45 olFRH
WOMAC, LFI A&7} 984 ZAHU, £ WOMAC
AE7t 20% oA HAasta VASZF 10 mm oA TAHE 3
ZH59] B[S HT008F0] SRIANLY 4 A 4=
H 77% © 3tk F 2 2% ARHAY olutgolud 9

ARl wske BRER sk
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FHEIL T2 dAlke AEHol 7MY Fadt 2eg
A e, ole B30l TREY IAEY 49 el M
2 GFe vAE abo|7] YRoG?, dF Eo COX-2
A=A AAIR] rotecoxibE Foistd F5o] Hash=t
o]

o

12 2lsle] AAMEo] S YA HA BFo| Z7leh] o
Bof| w¥7e] go] Ar A¥AHo FAECT HuEe] 9
9 VAS EZH4E YR 60,1%7} ¥HeE AER
DA A 7|20 wEt E5S H5sie A ®o)7| uf
Bo® | Ap|AQl 2L HLE sl {3 ATES A7)
ol¥t}, Iz B3 HTO08Zo|A VAS E=2HS7)
FEIAZ Hlste] folatA wobdl AL HT0080] 74
3 ABANES 7HAE AL Yot

HT008 837+ AHolN: B2, wmg #IA7|5Ast
WOMAC M7t AF Ao wlste] B 7jde e 532
AL AHZIAE el AT Gl AAEA,
HT008#2 B27 7|5 Hopolla ZFIAMI 1|3t
fo3HA LA, WOMACS A /e 55w
w3t WA SAS 37HA] FES uidets P ERA Z
TEE 3 Hrho] g WOMACS FHE9 3
S Vel VAS, £%d9 55 - 29z, AgqEagAY, o
ARG Wl LRI 5 thE AEEF Aol e A
oz ruEe o™ zyEde Hrletedl {88k
LFI Ao = HT00870] Z2FA T ulste] 2517
ZAastdrt. LFIE &3 2o ZTEY B7tE st
B3] e B2 522Uy, AURIgAD, QAN
o] 374A] FEoz TAH0 H4E st FEEE WU}
3t 22 gltl o] AFE Hol HT008S Asid ==, wiw
3 TAVISAE 52 @A8] AT FTEIALE o
a7t 37 e Aoz AzkEc

ZPAGL 24 93is I Bma st Xz
o M BT}t Lo Zato] sty WAzl vl
o] ofof gtk E AFolA WOMAC H47}F 20% o4 7
AFT VAS E2447F 10 mm ol EHE HFA=
HT00870] SFIAIFET Fojahd ettt o At
HT008¢] ZWEF] 24 AAA7E Tapr) Eohe AL
Uehiict,

HT008¢ WA71% /A &= acetic acid 9% B =2
oA HT008E Eojdt AF7F £30] JA=HUTE S5
3 Az FubEn 1 7]"Le 1L-6, TNF-e, PGES
AAB T FAZ ARl PCD, BEE Z7HA 942 7
st Zoz AZEG” mah AEFHoR HITiIs MR, W
FFERAE, ARSI EES MIUEM, FHCbRete
o HBVER, EAME, ERunmethn geElA Qo
HT008S o|2jgt dso] oJate] JaURgs, #ume AAste
J&, e EEE 5 2% Aos AzhEc

877t AN =3 AT olAuRgL fiRE slne
23714 ZAoldT FUgt 9] LAFR gt FE
AIZAME FED oo 19, F5E0 H2FPoz 1
% o9o] 3= oY ZEIANBY] ATEL 3
of# et HT008% FFZAR HH & GGI7F &% A5
HPA7E SFIARE 2%, HT008E 130] Aoy #9
3 wste ot
B QAL oy 741 dA-e] EAFth £ 1

=

oA AFPHE AdAAFelH 100 IS Ao B
G7] W2l 7| BUEATE 53t HT008Y a5 HF
3 gart ok st A HARE F8sR] ot T
T2A BEAo] tig HT008Y &TE od 4= ¢lot.

ool Ay=E Hof HT008S ZFIAMIETE ZTHEH
o 53tHY gk ohlel 8F ol HFstHEE ol 4dRksol
AL AT Heg FZhE

2 &

2 AFoAE T 404 ol BE ZIWEE EAE i
o2 83 HT008E AFHAZ & VAS, WOMAC, LFI |
3= T3 29 o3 e ZES A

Hirt

I HT008Z-& FFIARIZ tfu] VAS, WOMAC, LFI
A7k mE gofabAl gashg B ohet 4H A
o wstel WHI15E fSP ALAR,

(

2. HTO08ZOlA WOMAC H47h 20% ol st
VAS7} 10 mm ol 349 X5 47t SFIA}
nae] - A = gib] foJsHA| F7kske] HT008
o] FRIA] v TE 7% AA Tt o o
g Aoz AYzbE )

3. HT008 857t AASIES W 7he olgukgwt tha
BEHGom, FUT oSS QT FoAAelA
= 4% A% §O8 e} glo] HT08S B4 ¢l
L AAE AAY Aoz YzEc

ole] A:E Hol HT0082 Z¥EA Ao 55, W#
b 7S AEE 3AAA Fo2A BEVSS AAAYI
Ao Azrent

ol

rr

ke 2
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oJgte] o] R0l AY. (FALFHE: A081071)
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