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9: putting on socks / stockings
10: rising from bed

11: taking off socks / stockings
12: lying in bed

13: getting in / off bath

14: sitting

15: getting on / off toilet

16: heavy domestic dutics

17: light domestic duties

e ol 3 51 J S S agled 3y 2

(S JaS) Jopelid) s f g8 g 0 Latie -] |

Byfs a ) o o atie - |
AU J mdilate . 2
R I IS P D
ALY Jg-’k’.\h-‘
L)

t el ol § A g (of
ot e g 332 Lo
Ll SRS e - |

: Akl g 45 a0 (ol

Tl maliad Al

ES

g dneai Ll . 2
el gy e 3
gy e .4
,.)b)ylu!'hﬁhﬁbos

A fas n ) o o Lt - 6
Sl 55 J oS plse . 7
Spd Jallae.§
B P
A Ga g et 10

S e il e - 12

At e G AT ) Jadlase - 13
A e el de . 14

e sl a gl el lasis . 15

R T Y [

A, e Jaaly 0 Laie . 17

Aag 5)laiad 1(5) J<al



2 dllyg Kellgren—lawrence  jaiw 38 (Sl & STl elall dpeledl) Badl) A )y ana Sa

O A 8ygea chial

POfe gana ‘_L,J\ M ?:’ Zmbqlb U:‘S}"‘"L‘S\ Gm)&!‘ e dj.d\ JEP=YXN Eﬁbu e'.'\:su}
6.8mI\dl (e ST Llle agaal Jsall Gmes dac Gl agall £ Y1 4 panall

6.8 Ml (e Jil ageal Jsall (caes doas 1 myall 40 4o ganall

:@b}d\ K ‘éltﬂ\ o) eda T

WOMAC score il aul
:(J;\J\ : anl)

1Dl 1 paad)

il lly 3l PRI
shalail) & gana 0ol

:KL grade :BMI
LD 8 ol paes e

) clastea Gl  (6) J<al



saailany) dafal)

Aaailly Ailias) 208 13 0.05 0 BBYI P 2 aaes Jliicly SPSS V.25 zaliy aladiud 2

Ll W T lad) aladial disws (glaall Cahai¥ly olond) Jacgiall Glus i Sl cyaiiall
el G s alatials dawll Ciles 2o L3 clyiall

:ABAY) @licy)

& oSkl ol il Sl (e 1S eloe agihls AT Boin aliial calall Canill ldda] i
Oaill oty el criady ladY) Jead) e Gand) i o g el (e piagial) o Ciad

Gl Llee DA LAY c)lacy) 655 La

t oY)z 3saill 3y Byaticas Adlse 32 ai LS

54



15 yaitiual) 428 gall

o oSl olall Fae Lally Lyl 52805 22l 8 ol Gmen (o ADAAl) (e Cany o) o Cis

ol Clmal) it Sl e e (S

=il Jdll Gl Sy Gl ASUall e

:Aalll) clagleal) 3e)8 A LAl waad J8 ol

alasg Al 8 Glaall fialilly oLlkY) U (e dulal) ansall Claglas Ao g DY) S
i) 813

(el Aileie dpadds Aaglas gl i i o) -

cwal) Ao g ol duhall e dabledl -

Ll il e g oF Aubal) 8 Jsdall e adls) pxe o) -
Sblga el Al daiie digal Ao cliang Y )kl dajil (gl cuilSy odlel cilaslaal) i i o)

4 bﬂ\ g“‘:‘_)“‘ JPJ &“

tdadgiy Gulal) aul rAaBgly (el o

55



56



tsuagl clasy)

touial) s Aal) g5 48

68% dousis 136 LY 3305 32% dausiy (e 64 Liall 3 ) 23 &l

Lol aall Liall
32% 64 s
68% 136 )
100% 200 o]

eindl Can Al g5 1(1) Jsaal

inll e Al g 555 (V) IS




:M\%aﬁ"ﬂ‘w

el aen Bl 355 (2) dya)

Lo LS Led Jil | (lumall Gla) | ) Jacgidl)
91 46 11.17 63.23
Sl gladly ganll

58

40

gl janl

sandl s i) 55 1 (8) J<l)



59

BMI s (sklly &5 qaun Ll 55

AS 140 556 (m patll Cinglyig (1S 83.74213.08 apall ()9 awsgia il

._):\A 1.90 E) 1-49 u:l.\(';:lﬁ\ &L\;}bﬂj GJ:LA 1.66i 0.10 ‘;&é‘)ud‘ d}bjamj:m QJ"}

. 57.53 518.94 G aill Cinglis ¢ 30.74% 6.11 (amyall BMI Jasia aliy

1og Sl lad B | (leall Ghai) | el Tl
140 56 13.08 83.74 &SI sl
1.90 1.49 0.10 1.66 el Jhal
57.53 18.94 6.11 30.74 BMI
BMI 5 Jskally ¢ysl) comen dial) 355 2(3) U<l
& dyoss
>

Eduoss

150

O3sl) e Al ¢35 :(9) IS




40
30
-
Q
=
[}]
5
= 2]
o
ra
10
1]
1.40 2.00
FRIER
Jshall Crws disal) g (10) A<
BMI
40
30
=
Q
=
[}]
3
= 2]
o
ra
10
10.00 20.00 30.00 40.00 50.00 60.00

BMI s dial) gt (11) JSa

60



tlapdhall (B Jaall laen dad s il g3 g0
:(6.8 mg/dl G535 6.8 Mg/dl ciat) Joall mes aid s (88 ) Al asah 3

34% dssty (aiye 68 5 ¢6.8 M/dl (o yreal Jsall (maan ad gl 66% sty (e 132 ol
6.8 mg/dl (e HST o agal

4l 222]) Ll & Joall (aea
66% 132 <6.8 mg/dl
34% 68 >6.8 mg/dl
100% 200 g sanall

Ll 8 Joll Gans Aad o il 555 (4) Jsal

L3O (8 ) (e A o Al g 558 1() Y) S

61



62

:WOMAC score cuua dial) ¢34

(e 828l Aaigiag 200 0 (10 828l Limidia :WOMAC score caws culid S ) Ll ancadts o

196 J 41 e 52 daiyag <40J 21

66.5% Ausiy arye 133 5250 Jawsgial oY) duadl) il

:28.5% iy (iaipe 57 32l adiiye \galy

5% daiy (o 10 8280 midia A

Aol 2aa) WOMAC score cuwa oyl 524
5% 10 0-20 Badl) media
66.5% 133 21-40 s24)) Jacugia
28.5% 57 41-96 Bl adije
100% 200 & saaal)

WOMAC score cuwa duall gigit (5)Jsaal




WOMAC score «s duall g 555 :(V 1) JSill

%O+ v tAiaddia 308

:KL grade cua dinl) g4

14 505l dadijag 3 52dl) Aanigiag 2 Badll Lnbdia 1 KL grade caws lid S ) Ll anas 2

63

49.5% Ausiy aiye 99 52l Jasgial eV Al il
31% Aoy i 62 524l (midia lgab

19.5% Zowsy Gmiye 39 528l adiye o

L) 222l KL grade s 4yl 5240
31% 62 2 5kl (jaddia
49.5% 99 3 sl Jau gia
19.5% 39 4 Bad) adiye
100% 200 g sanall

KL grade cawas &l 5355 :(6) Jsaal




64

KL grade «es duall & 555 :() £) JSil)




tdsdl) paes B s GLYYy S degana £

28,5 6.8 mg/dl e yial LUl b Jsall (aes 4l 2gadl 56.3% Aoy (aiye 36 OIS sSA) vie
6.8 mg/dl (e ST sl (men aid ageal 43.8% dssty (aiya

65

6.8 Mg/dl (e el LUl 8 Joall ans a 2gadl 70.6% dansis dasye 96 cuilS LY e
6.8 mg/dl oo ST Jsall (mes 2 2ol 29.4% dusty Liaye 40

N DS | b Jsall men

Lawall aall Lowail a3l Ll
70.6% 96 56.3% 36 <6.8 mg/dl
29.4% 40 43.8% 28 >6.8 mg/dl
100% 136 100% 64 & gaaal)

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Jsll Gmen 58 Can YNy oS e sana 355 (7) Jsaad)

Jsll Gmen i Cun GEY) 5 SAl g 555 1() 0) IS

S

m<6.8mg/dl ®>6.8mg/dl

REEN




:‘._.,S‘X'A".w‘i\ slasll
:ddal) JalS dic WOMAC score dpd) 8240 e Ladlall A Jgadl (e and Jalii)) Ay

Uawssiall 3220 e daaal) ulS (6.8 mg/dl o yral) daididll Joull (cass ad aye die
(0.8%) dxisyal) 5 (6.8%) dainiall Lgaly (92.4%)

Aaiiyal 528l eY) dansl <l (6.8 MG/l o LSl) dadiyall Joll (e i uimye S Lai
(1.5%) dmisiall 5 (16.2%) dassiall Ll (82.4%)

:Pearson Chi-Square lial clya) 23 @ all 13g] dblasy) da¥) diyeal

SN ayall 2o
200
Ao (593 (oudayall Ao (593 (uayall
68 (100%) 132 (100%)
WA
dadiya 24 ddaugia 32l ) dadiye 304l | dlawgia Ba&) | diaddia 52
56 (82.4%) | 11 (16.2%) | 1 (1.5%) | 1 (0.-8%) | 122 (92.4%) | 9 (6.8%)

Ll JulS 2ie WOMAC score duypuadl 528l pe LaPlll (3 Jgall (mes i Jalsiy) Al (8) Jgaall
p-value=0.000<0.05

O ilas] dala ADle 2agy (sf (e ganall s WOMAC score (s Liliaa) pla (3 aag Nl

055 Eua WOMAC score s &S5l 3 oSl elall dopjpuad) 82805 LoDl (& Joll (aes o8

ST Labtiall 58l s (65 Laiy cdadiyall Joill (men o (853 (wayall e ST Aadd pal) 5250 s
Acaididl Jodl Gaes 2 (553 aayall 2ic

66



WOMAC score s L )2l 8 Jsall (aes o 48301 (V1) A

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

UA<6.8 mg/dl af 553 2 sl UA>6.8 mg/dl ad 553 sl

Haiaidicsad Malasgicdad WAl jesad



: Ll JalS tic KL GRADE ZLisledd) 5l) ga Wbl Jsall (aas add Jaliiy) Al

Uawssiall 3220 e dacal) culS (6.8 mg/dl o yral) diaididll Joull (cass ad aye die
(0.8%) daitiyall &5 (46.2%) dainidl gy (53%)

Laitiyall 5220 Y Lusil) i€ (6.8 Mg/dl (e 5ST) daiyall Joull (aes o imje die Laiy
(1.5%) dmidiall 5 (42.6%) dawsiall L (55.9%)

:Pearson Chi-Square sl clya) 23 3l 13g] dblasy) dia¥) diyeals

S (ayall 2o
200
dad (550 (uapall dad (550 (uayall
68 (100%) 132 (100%)
sadl) sadl)
dadiya 24 ddaugia 32l dbugie 3aall | diakdic 32d)
S . e u‘)‘
38 (55.9%) | 29 (42.6%) | 1 (1.5%) | 1 (0.8%) 70 (53%) 61 (46.2%)

Zal) oIS vie KL GRADE Zue bl 5380 ga Lol 3 sl (men o oyl 2l (9) Jsaa

p—-value=0.000<0.05

2t C Lilas) dala 3o gy (ol (e ganall (o KL GRADE 8 Liliaa ola (38 2250 il
dpes 0585 Cus (KL GRADE un 380 3 oSl olall dpe L) 52305 LoDl 8 Jsll (s

vie S Acaitial 82l s 50 ey Aadiyall Jodll Gaes 2 (593 ayall dic ST Aadsyall 3220
Aamadial Jall (s sl (553 (el




69

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

KL GRADE s L3l (& Jsall (mes (g A8l () V) IS

UA<6.8 mg/dl a8 552 (a )l UA>6.8 mg/dl ad 553 sl

Haiaidiasad madlasgicdad WAl jead



:&lY) sic WOMAC score 4l 5040 aa LSl & Joull (aas and Jalid) ddy

Uawssiall 3220 Y daadll ulS (6.8 mg/dl e jral) dcaisiall Joll (mes ai ciliarye die

{(1%) Asisyall 4 (5.2%) dmiaiall Lol (93.8%)

Laitiyall 82200 eV Luaill i€ (6.8 M@/dl (e 5ST) daitiyall Joal) (mes 2 iliaiye die Lty

(0%) dmisiall culSs (7.5%) Aamsiall Lol (92.5%)

:Pearson Chi-Square sl clya) 23 3l 13g] dblasy) dia¥) diyeals

Janalls Y1 Climasyall axe

136
dad lgd Gliasyall dad lgd liasyall
40 (100%) 96 (100%)
sadl)
dadiya 24 ddaugia 32l ) dadiye 304l | dlawgia A& | diaddia B
37 (92.5%) 3 (7-5%) 0 (0%) 1 (1%) | 90 (93.8%) 5(5-2%)

ALY sie WOMAC score 4yl 8250 aa LBl (& Joal) Gaes ad Jaliiy) Zadys 1(10) Jganl

p-value=0.000<0.05

als 3De dag (sl (LY vie (e sanall oy WOMAC score s Lilias) ol (38 205 by

WOMAC score e &850 3 oSl olall dypsped) 5005 LDl 8 Joll ans ad G Lilean
0585 ey cdaiiyall Joall rmes o Clgd ilimsyall vie ST dnityall 520 Lo (565 Eum (LY e
Amiiadl Jall paes ad lgd Glianal) die ST Lcabiial) 5280 s

70




71

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

&Y aie WOMAC scores L3l ‘_53 Jall (mes pu A83al)

UA<6.8 mg/dl af &l 55 Gl all UA>6.8 mg/dl s & 53 Sliay yall

Haiaidicsad Malasgicdad WAl jesad



;Y sie KL GRADE Lieledd) 50l ga Wbl 3 Jsall (aas add Jaliiy) Ll

Laesiall 5aill eV Luall cul< (6.8 Mg/dl (e siaal) Latdiall Jsdl Gaes o Cliaiye die
(1%) Zaitiyall 2 (45.8%) ddacsiall Lils (53.1%)

Laitiyall 82200 eV Luaill i€ (6.8 M@/dl (e 5ST) daitiyall Joal) (mes 2 iliaiye die Lty
(2.5%) dmesiall &5 (35%) ddawsiall ey (62.5%)

:Pearson Chi-Square sl clya) 23 3l 13g] dblasy) dia¥) diyeals

Janalls Y1 Climasyall axe

136

dad lgd Gliasyall dad lgd liasyall

40 (100%) 96 (100%)

dadiya 24 ddaugia 32l dadiye 504l | dawgia Ba&) | diaddia B2

25 (62.5%) | 14 (35%) | 1(2.5%) | 1(1%) | 44 (45.8%) | 51 (53.1%)

Sy xie KL GRADE Zaeladll 524l go Wadldl b Joll (e o8 Laliiy) Al = (1) Jsand

p-value=0.000<0.05

Lilas) dels 3o aag (ol (LY vie e sanall G KL GRADE i Tilias) ol (358 aay Sl
(YY) sie KL GRADE ava 401 3 ool olall Lo bel) 52805 LoDl 3 Joll aes o o
Badl) Cauad (955 Lty cadtipall Jol) (men o lgd ilimnyall die 5T dadipal) 5080 Ausd (585 Cun
Al Jall paes ad Glgd ilianal) die ST Lcabdiall

72



73

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

vic KL GRADE 5 e j3) (& Jsall (e 483101 () 4) JSl)
6

UA<6.8 mg/dl a8 <l 53 Sl yall UA>6.8 mg/dl a8 53 by yall

Haiaidiasad madlasgicdad WAl jead



: 9S4 xic WOMAC score 4l 504l aa LSl & Joull (aas asd Jalid) 4y

Uawssiall 3220 e dacal) culS (6.8 mg/dl o yral) diaididll Joull (cass ad aye die

{(0%) &aial) iS5 (11.1%) dmisial) s (88.9%)

Laitiyall 5220 Y Lusil) i€ (6.8 Mg/dl (e 5ST) daiyall Joull (aes o imje die Laiy

(3.6%) Lmisidl 2 (28.6%) Ahusial Lol (67.9%)

:Pearson Chi-Square sl clya) 23 3l 13g] dblasy) dia¥) diyeals

Sl Sl el 2ae

64
dad (550 (uapall dagd (530 (uayall
28 (100%) 36 (100%)
sadl)
dadiya 24 ddaugia 32l ) dadiye 304l | dawgie 32l | diaedie adl)
19 (67.9%) | 8 (28.6%) | 1 (3.6%) | 0 (0%) 32 (88.9%) | 4 (11.1%)

2553 wie WOMAC score &y 528l aa LoDl & Jsdl iaes i Laliy) duadys 1(12) Jgasl

p-value=0.000<0.05

ala 3De dag (sl Sl die e sendll G WOMAC score i Lilas) ala (358 aag Sl

WOMAC score e &850 3 oSl olall dypsped) 5005 LDl 8 Joll ans ad G Lilean

74

0585 Laby cdadiyall Joal mes 2 (553 (umyall die 5T Andtpall 5250 Ausd (55 Cum ¢ )oSA) e

Aaiiial Jodl (e ad (553 cdapall die S0 Aiagiiall sadll Cas




75

WOMAC score.s L 35Ul & Jsall Games oy A3l (Y 4 ) JSall

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

J}Sﬂ\ Qe

UA<6.8 mg/dl as (553 sl UA>6.8 mg/dl o 5 57 ol

Haiaidicsad Malasgicdad WAl jesad



: 1551 sic KL GRADE ZLieledd) 5l) ga LDl 3 Jsall (aan o Jaliiy) Ll

Uawssiall 3220 e dacal) culS (6.8 mg/dl o yral) diaididll Joull (cass ad aye die
(0%) dniiyal) culSy (27.8%) dainiall ey (72.2%)

Uawsgial) 52l eV daadl) i< (6.8 Mg/dl o 5S0) dnitipal) Joal (mnn ad iaye die Lok
(0%) Aaisid) culSy (46.4%) daiiyd) gy (53.6%)

:Pearson Chi-Square sl clya) 23 3l 13g] dblasy) dia¥) diyeals

Sl Sl el 2ae

64

dad (550 (uapall dagd (550 (uayall

28 (100%) 36 (100%)

dadiya 24 ddaugia 32l dadiye 304l | dlawgia Ba&) | diaddia 3

13 (46.4%) | 15 (53.6%) | 0 (0%) 0 (0%) | 26 (72.2%) | 10 (27.8%)

2583 vie KL GRADE e ladl) 5320 o Lodlll b Jsall Gmen o Bl Ay 1(13)Jsanl
p-value=0.000<0.05

Lilas) dala 3Dle dagy (sf ¢ sSA die e sanal) o KL GRADE i Lilias) ala (38 aas Ul
¢ 5583 sie KL GRADE (s A1) b el olall Fe L) 508015 LoDl 3 Joll (e o (o
B2 i (955 Latay edadipall Jsal) (maan o (593 (oumpall wie ST dndtpall 52l G (955 Cam
Aaidiall Jodl (aes al (593 apall die 5T diazaiall

76



77

Sie KL GRADE 5 L )3l (& Jsall (faes (g 483Dl (YY) JS

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

0sSA

UA<6.8 mg/dl ad 553 <l UA>6.8 mg/dl a8 552 (o el

B Aaiiie 3ad W Adows gie 5AG W ARE ja 3AG



rAdlad) colayal) gl aa 4 lial)y Addlial)

- "

sAS8lial)
Laxdaddll ayall 2\33).1:4 syl L:A‘:,’.MS.G el eé—}ﬂ =D 200 533.534 Liad Uil ya <

G e B Gficgane (M elgw 2 o Gy jsSAll playall de sane punidi o

. mg/dl 6.8 ;e S| degena

s docledl) 324l dajy g WOMAC i caws (alie V) B0 Chnagy Chdd g
dajall 5 gabeV) Bad s (oapall &5l dagiall Luill Cls 9 KL grade
ac i)

-

dual) 0da age any

Aolal) sad waan 848y fiS) ey

78



rAdlad) byl il aa 45 laal)
Gl o3 Al Qo Ciland (9 A bl g Osilar Ly 71 Jases 095315 Xi@0 L8
3 daladll) 51/ Jsag 500 360 il adad ddaii & Joal) (mes (sgiana ) Bl (e gana ) (oa
Juabe b (eSiil) 825 auiig Joal) Gans G DLy s Auhall oda (e cangll G (Ja [ &de 6.05
G A Qa8 el mpe of dhal) pelal L pumlalinall il geail) aladiuly 4550
plaally dulaall COSTN o awhall ja€ IS5 agedl 11/ Jsag S 360 <Usdl (s (e Ogilan
dsdll (ana (e Osilan Gl (uapall e (el a)silly dealiall lgally allaall ¢ las & Casslaily
A Jsag S 360>

ST IlS ol mes e dle S5 (550 RSN Jeaa (& (Sl impe O ) Al cuals
i) o e 3 139 Ban 28Y) awdalianall Gl pgeaill il o jgiall Ay
Juaba & S5l e Ggilay Liaie 570 e ) (9535 Srivastava 1 dlala Lxia Ly Ay
Gl pgal el Joll Gaes o Ggilan (a3l (ouiapall o bl cupglal ¢ s (s SN

S ALLYL L AdleaY) WOMAC da)s ) diLayl callaglly adlally A9 8 5a iSIWOMAC
KLy Cum o bl puguail 808 po sl (ans (ggienn (o3 50€ 8alus dadyall casldl cells

b plaally sy ol Gmas (giee e b el (o Al il Caang 38 Ly il ey LS
WDl adSiu) dilu duhy Celal celly ) d8LRYL Lalall OB 8 g 2SN Jaade b Sl
oS IS 3 LIS SN Juai b Gl sty il o SN Jumia & (eSiilly ol (mes

el Gaea Al (e Ogilay (pAll a sl

79



LS Jeabe & peall 3ads Jasin ¥ Jadd) paes o) Krasnokutsky et al. asy (il qulall e
G oSl e 00 1227 OIS Al el 8 JSW. 5 KL a0 ¢ WOMACA daay liy LS
IS Jenbe & il il 5aamal) Bpanlitl) KL> 2 daps (g0 Yy KL 1 53 00 Osilas A Jenie
Krasnokutsky et al. dul)y o Wy (g @030 Gl pae s 8 Jllg cdahall sda 8 deddic)
<ol Gmans (Simsn (g Osilar (Al AN Jamia (& Sl iaye b Aaal) G caoldl el aag
Do 24 aay Bsung SST Jealiall Glgally € IS8 ol JSW agal IS e ddaii 6 3 [ e 6.8
e dlaill (8 3 [ e 6.8> sl Glans (5 (e (usilan pdl) AN Jmda (& Sl (s ye (1
b oSl 5ol aa B Jsall (e 550 ()l i) s3a L Lpsaeil) Ol 8 oyl jglay yuandll

AN Jnie

80



81

aailall



rla iy

LY die e €A vie el Joll (aes dadd Jangie of 2y —1

vie lgie Lol LG Jeata (3 o5l ol lbad)) land) 3eBMI dacigia of 2252
LOnbaddl He<Al

Lanhe ) 2gas 1y GLY) die i J8§ WOMAC jaiie daid 53 oS gl o 229 =3
oSl ie a1 Jass

aiiyall Joill s i (553 apall die ST WOMAC _uliial Gt pall 52500 daasd (of 29 —4
il Jodl (e i (gsd wayall die ST Acaitiall 52l s ()65 Lt

ol s o (593 ayall dic ST daiiyall KL grade  caua docledd) cohallanll 4 =5
el Jodll Gmes o (653 (dapal) die ST Aariial) BN ot (3555 Laby ki al)

=Sl elal) el Ao b LD 8 Jodl Gmes giead 058 o) ARl i) 55 -6
KL grade e Licledll cilplal) s0i e WOMAC (e can i) 52

: Cilua gl

1Al abel sakig adll & Joall (aas (ggicsa Cp ABal) Lyl Aibiins Ciludys ehal — 1
i) Glahall aa 2SN Jaatal iy Bgea ehal Cpadaiy @y 5 oSl
sie Wles Joall (ana daw (add cillibind () ol olal) dilia) dnea) (2e Cany =2

omdaad) ey mMg/dl 6.8 e el Jsr mes dad (550 (oasal
aall o3a Aainy AR CauS Cangs il Gt Jaad gl Lolae Sl ¢l =3

82



83



ralall

1. Osteoarthritis Fact Sheet. Centers for Disease Control and Prevention.
Available at https://www.cdc.gov/arthritis /basics/osteoarthritis.htm. January 10,
2019; Accessed: February 7, 2020.

2. Pereira D, Peleteiro B, Araujo J, Branco J, Santos RA, Ramos E. The effect
of osteoarthritis definition on prevalence and incidence estimates: a systematic
review. Osteoarthritis Cartilage. 2011 Nov. 19(11):1270-85.

3. Roberts J, Burch TA. Osteoarthritis prevalence in adults by age, sex, race,
and geographic area. Vital Health Stat 11. 1966 Jun. 1-27.

4. Hoaglund FT, Yau AC, Wong WL. Osteoarthritis of the hip and other joints in
southern Chinese in Hong Kong. J Bone Joint Surg Am. 1973 Apr. 55(3):545-57.
5. Felson DT. Comparing the prevalence of rheumatic diseases in China with the
rest of the world. Arthritis Res Ther. 2008. 10(1):106.

6. Jordan JM, Helmick CG, Renner JB, Luta G, Dragomir AD, Woodard J, et al.
Prevalence of knee symptoms and radiographic and symptomatic knee osteoarthritis
in African Americans and Caucasians: the Johnston County Osteoarthritis Project. J
Rheumatol. 2007 Jan. 34(1):172-80.

7. Liu-Bryan R, Terkeltaub R. Emerging regulators of the inflammatory process
in osteoarthritis. Nat Rev Rheumatol 2015; 11:35.

8. Loeser RF, Goldring SR, Scanzello CR, Goldring MB. Osteoarthritis: a
disease of the joint as an organ. Arthritis Rheum 2012; 64:1697.

0. Sharma L, Chmiel JS, Almagor O, et al. Significance of preradiographic
magnetic resonance imaging lesions in persons at increased risk of knee
osteoarthritis. Arthritis Rheumatol 2014; 66:1811.

10.  Waller KA, Zhang LX, Elsaid KA, et al. Role of lubricin and boundary
lubrication in the prevention of chondrocyte apoptosis. Proc Natl Acad Sci U S A
2013; 110:5852.

11. Heinemeier KM, Schjerling P, Heinemeier J, et al. Radiocarbon dating reveals
minimal collagen turnover in both healthy and osteoarthritic human cartilage. Sci
Transl Med 2016; 8:346ra90.

84



12.  Taljanovic MS, Graham AR, Benjamin JB, et al. Bone marrow edema pattern
in advanced hip osteoarthritis: quantitative assessment with magnetic resonance
imaging and correlation with clinical examination, radiographic findings, and
histopathology. Skeletal Radiol 2008; 37:423.

13. Loeuille D, Chary—Valckenaere |, Champigneulle J, et al. Macroscopic and
microscopic features of synovial membrane inflammation in the osteoarthritic knee:
correlating magnetic resonance imaging findings with disease severity. Arthritis
Rheum 2005; 52:3492.

14. Baker K, Grainger A, Niu J, et al. Relation of synovitis to knee pain using
contrast-enhanced MRIs. Ann Rheum Dis 2010; 69:1779.

15. Wang X, Hunter DJ, Jin X, Ding C. The importance of synovial inflammation
in osteoarthritis: current evidence from imaging assessments and clinical trials.
Osteoarthritis Cartilage 2018; 26:165.

16. Loeser RF. Aging processes and the development of osteoarthritis. Curr Opin
Rheumatol 2013; 25:108.

17. Brophy RH, Rai MF, Zhang Z, et al. Molecular analysis of age and sex—
related gene expression in meniscal tears with and without a concomitant anterior
cruciate ligament tear. J Bone Joint Surg Am 2012; 94:385.

18. Roos EM, Herzog W, Block JA, Bennell KL. Muscle weakness, afferent
sensory dysfunction and exercise in knee osteoarthritis. Nat Rev Rheumatol 2011;
7:57.

19. Blagojevic M, Jinks C, Jeffery A, Jordan KP. Risk factors for onset of
osteoarthritis of the knee in older adults: a systematic review and meta—analysis.
Osteoarthritis Cartilage 2010; 18:24.

20. Shane Anderson A, Loeser RF. Why is osteoarthritis an age-related disease?
Best Pract Res Clin Rheumatol 2010; 24:15.

21.  Verzijl N, Bank RA, TeKoppele JM, DeGroot J. AGEing and osteoarthritis: a
different perspective. Curr Opin Rheumatol 2003; 15:616.

22. Lioté F, Ea HK. Clinical implications of pathogenic calcium crystals. Curr Opin
Rheumatol 2014; 26:192.

85



23. Abhishek A, Doherty M. Epidemiology of calcium pyrophosphate crystal
arthritis and basic calcium phosphate crystal arthropathy. Rheum Dis Clin North Am
2014; 40:177.

24. Loeser RF, Collins JA, Diekman BO. Ageing and the pathogenesis of
osteoarthritis. Nat Rev Rheumatol 2016; 12:412.

25. Roos H, Adalberth T, Dahlberg L, Lohmander LS. Osteoarthritis of the knee
after injury to the anterior cruciate ligament or meniscus: the influence of time and
age. Osteoarthritis Cartilage 1995; 3:261.

26. Struglics A, Larsson S, Kumahashi N, et al. Changes in Cytokines and
Aggrecan ARGS Neoepitope in Synovial Fluid and Serum and in C-Terminal
Crosslinking Telopeptide of Type Il Collagen and N-Terminal Crosslinking
Telopeptide of Type | Collagen in Urine Over Five Years After Anterior Cruciate
Ligament Rupture: An Exploratory Analysis in the Knee Anterior Cruciate Ligament,
Nonsurgical Versus Surgical Treatment Trial. Arthritis Rheumatol 2015; 67:1816.
27. Riordan EA, Frobell RB, Roemer FW, Hunter DJ. The health and structural
consequences of acute knee injuries involving rupture of the anterior cruciate
ligament. Rheum Dis Clin North Am 2013; 39:107.

28. Kumahashi N, Sward P, Larsson S, et al. Type Il collagen C2C epitope in
human synovial fluid and serum after knee injury——associations with molecular and
structural markers of injury. Osteoarthritis Cartilage 2015; 23:1506.

29. Johnson VL, Hunter DJ. The epidemiology of osteoarthritis. Best Pract Res
Clin Rheumatol 2014; 28:5.

30. Sellam J, Berenbaum F. Is osteoarthritis a metabolic disease? Joint Bone
Spine 2013; 80:568.

31. Kannu P, Bateman JF, Randle S, et al. Premature arthritis is a distinct type Il
collagen phenotype. Arthritis Rheum 2010; 62:1421.

32. Valdes AM, Spector TD. Genetic epidemiology of hip and knee osteoarthritis.
Nat Rev Rheumatol 2011; 7:23.

33. Moisio K, Chang A, Eckstein F, et al. Varus—valgus alignment: reduced risk of
subsequent cartilage loss in the less loaded compartment. Arthritis Rheum 2011;
63:1002.

86



34. Andriacchi TP, Favre J. The nature of in vivo mechanical signals that
influence cartilage health and progression to knee osteoarthritis. Curr Rheumatol
Rep 2014; 16:463.

35. Hussain SM, Cicuttini FM, Bell RJ, et al. Incidence of total knee and hip
replacement for osteoarthritis in relation to circulating sex steroid hormone
concentrations in women. Arthritis Rheumatol 2014; 66:2144.

36. Sohn DH, Sokolove J, Sharpe O, et al. Plasma proteins present in
osteoarthritic synovial fluid can stimulate cytokine production via Toll-like receptor 4.
Arthritis Res Ther 2012; 14:R7.

37. Wang Q, Rozelle AL, Lepus CM, et al. Identification of a central role for
complement in osteoarthritis. Nat Med 2011; 17:1674.

38. Troeberg L, Nagase H. Proteases involved in cartilage matrix degradation in
osteoarthritis. Biochim Biophys Acta 2012; 1824:133.

39. Tonge DP, Pearson MJ, Jones SW. The hallmarks of osteoarthritis and the
potential to develop personalised disease—modifying pharmacological therapeutics.
Osteoarthritis Cartilage 2014; 22:609.

40. Hawker GA, Stewart L, French MR, et al. Understanding the pain experience
in hip and knee osteoarthritis——an OARSI/OMERACT initiative. Osteoarthritis
Cartilage 2008; 16:415.

41. van Saase JL, van Romunde LK, Cats A, et al. Epidemiology of osteoarthritis:
Zoetermeer survey. Comparison of radiological osteoarthritis in a Dutch population
with that in 10 other populations. Ann Rheum Dis 1989; 48:271.

42. KELLGREN JH, MOORE R. Generalized osteoarthritis and Heberden's nodes.
Br Med J 1952; 1:181.

43.  Altman R, Asch E, Bloch D, et al. Development of criteria for the classification
and reporting of osteoarthritis. Classification of osteoarthritis of the knee. Diagnostic
and Therapeutic Criteria Committee of the American Rheumatism Association.
Arthritis Rheum 1986; 29:1039.

44. Zhang W, Doherty M, Leeb BF, et al. EULAR evidence-based
recommendations for the diagnosis of hand osteoarthritis: report of a task force of
ESCISIT. Ann Rheum Dis 2009; 68:8.

87



45. Creamer P, Lethbridge—Cejku M, Hochberg MC. Where does it hurt? Pain
localization in osteoarthritis of the knee. Osteoarthritis Cartilage 1998; 6:318.

46. Wood LR, Peat G, Thomas E, Duncan R. Knee osteoarthritis in community—
dwelling older adults: are there characteristic patterns of pain location? Osteoarthritis
Cartilage 2007; 15:615.

47. Zhang W, Doherty M, Peat G, et al. EULAR evidence—-based
recommendations for the diagnosis of knee osteoarthritis. Ann Rheum Dis 2010;
69:483.

48. Kotlarz H, Gunnarsson CL, Fang H, Rizzo JA. Insurer and out—-of-pocket
costs of osteoarthritis in the US: evidence from national survey data. Arthritis
Rheum. 2009 Dec. 60 (12):3546-53.

49. Recht MP, Goodwin DW, Winalski CS, White LM. MRI of articular cartilage:
revisiting current status and future directions. ADR Am J Roentgenol. 2005 Oct.
185(4):899-914.

50. Kijowski R, Blankenbaker DG, Stanton PT, Fine JP, De Smet AA.
Radiographic findings of osteoarthritis versus arthroscopic findings of articular
cartilage degeneration in the tibiofemoral joint. Radiology. 2006; 239(3):818-24.
51. Iraj Salehi-Abari. 2016 ACR Revised Criteria for Early Diagnosis of Knee
Osteoarthritis. Autoimmune Dis Ther Approaches. 2016; 3:118

52. Anton FM, Garcia Puig J, Ramos T, et al. Sex differences
in uric acid metabolism in adults: evidence for a lack of influence of estradiol-17
beta (E2) on the renal handling of
urate. Metabolism 1986; 35:343.
53. Doring A, Gieger C, Mehta D, et al. SLC2A9 influences
uric acid concentrations with pronounced sex-specific

effects. Nat Genet 2008; 40:430.
54. Griebsch A, Zoéliner N. Effect of ribomononucleotides

given orally on uric acid production in man. Adv Exp Med
Biol 1974; 41:443.

88


https://www.uptodate.com/contents/urate-balance/abstract/2
https://www.uptodate.com/contents/urate-balance/abstract/2
https://www.uptodate.com/contents/urate-balance/abstract/2
https://www.uptodate.com/contents/urate-balance/abstract/2
https://www.uptodate.com/contents/urate-balance/abstract/3
https://www.uptodate.com/contents/urate-balance/abstract/3
https://www.uptodate.com/contents/urate-balance/abstract/3
https://www.uptodate.com/contents/urate-balance/abstract/4
https://www.uptodate.com/contents/urate-balance/abstract/4
https://www.uptodate.com/contents/urate-balance/abstract/4

55. Matsuo H, Takada T, Ichida K, et al. Common defects of
ABCG?2, a high—capacity urate exporter, cause gout: a

function—-based genetic analysis in a Japanese population.
Sci Transl Med 2009; 1:5rall.

56. Ichida K, Matsuo H, Takada T, et al. Decreased extra—renal
urate excretion is a common cause of hyperuricemia. Nat
Commun 2012; 3:764.

57.

Huls M, Brown CD, Windass AS, et al. The breast cancer
resistance protein transporter ABCG?2 is expressed in the

human kidney proximal tubule apical membrane. Kidney
Int 2008; 73:220.

58.

Sorensen LB. The elimination of uric acid in man. Scand J

Clin Lab Invest 1960; 12 (supplement 54):1.

59. Roch-Ramel F, Diezi J. Renal transport of organic ions and

uric acid. In: Diseases of the Kidney, 6th, Schrier RW,
Gottschalk CE (Eds), Little, Brown, Boston 1996. p.231.

60. Woodward OM, Kéttgen A, Coresh J, et al. Identification
of a urate transporter, ABCG2, with a common functional

polymorphism causing gout. Proc Natl Acad Sci U S A
2009; 106:10338.

61. Enomoto A, Kimura H, Chairoungdua A, et al. Molecular

identification of a renal urate anion exchanger that

regulates blood urate levels. Nature 2002; 417:447.

89


https://www.uptodate.com/contents/urate-balance/abstract/5
https://www.uptodate.com/contents/urate-balance/abstract/5
https://www.uptodate.com/contents/urate-balance/abstract/5
https://www.uptodate.com/contents/urate-balance/abstract/5
https://www.uptodate.com/contents/urate-balance/abstract/6
https://www.uptodate.com/contents/urate-balance/abstract/6
https://www.uptodate.com/contents/urate-balance/abstract/6
https://www.uptodate.com/contents/urate-balance/abstract/8
https://www.uptodate.com/contents/urate-balance/abstract/8
https://www.uptodate.com/contents/urate-balance/abstract/8
https://www.uptodate.com/contents/urate-balance/abstract/8
https://www.uptodate.com/contents/urate-balance/abstract/9
https://www.uptodate.com/contents/urate-balance/abstract/9
https://www.uptodate.com/contents/urate-balance/abstract/11
https://www.uptodate.com/contents/urate-balance/abstract/11
https://www.uptodate.com/contents/urate-balance/abstract/11
https://www.uptodate.com/contents/urate-balance/abstract/11
https://www.uptodate.com/contents/urate-balance/abstract/12
https://www.uptodate.com/contents/urate-balance/abstract/12
https://www.uptodate.com/contents/urate-balance/abstract/12

62. Caulfield MJ, Munroe PB, O'Neill D, et al. SLC2A9 is a
high—capacity urate transporter in humans. PLoS Med
2008; 5:e197

63. Campion EW, Glynn RJ, DeLabry LO. Asymptomatic
hyperuricemia. Risks and consequences in the Normative
Aging Study. Am J Med 1987; 82:421.

64. Langford HG, Blaufox MD, Borhani NO, et al. Is thiazide—
produced uric acid elevation harmful? Analysis of data
from the Hypertension Detection and Follow—up Program.
Arch Intern Med 1987; 147:645

65. Matsuo H, Takada T, Nakayama A, et al. ABCG2
dysfunction increases the risk of renal overload

hyperuricemia. Nucleosides Nucleotides Nucleic Acids

2014; 33:266.

66. Takada T, Ichida K, Matsuo H, et al. ABCG?2 dysfunction
increases serum uric acid by decreased intestinal urate
excretion. Nucleosides Nucleotides Nucleic Acids 2014;

33:275.

67. Zhu Y, Pandya BJ, Choi HK. Prevalence of gout and
hyperuricemia in the US general population: the National
Health and Nutrition Examination Survey 2007-2008.
Arthritis Rheum 2011; 63:3136.

68. Community based epidemiological study on hyperuricemia
and gout in Kin—Hu, Kinmen. J Rheumatol 2000; 27:1045.

90


https://www.uptodate.com/contents/urate-balance/abstract/13
https://www.uptodate.com/contents/urate-balance/abstract/13
https://www.uptodate.com/contents/urate-balance/abstract/13
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/1
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/1
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/1
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/2
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/2
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/2
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/2
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/21
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/21
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/21
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/21
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/22
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/22
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/22
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/22
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/23
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/23
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/23
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/23

69. Wyngaarden JB, Kelley WN. Gout and Hyperuricemia,
Grune and Stratton, New York 1976
70. Anton FM, Garcia Puig J, Ramos T, et al. Sex differences
in uric acid metabolism in adults: evidence for a lack of
influence of estradiol-17 beta (E2) on the renal handling of

urate. Metabolism 1986; 35:343

71.  Anton FM, Garcia Puig J, Ramos T, et al. Sex differences
in uric acid metabolism in adults: evidence for a lack of
influence of estradiol-17 beta (E2) on the renal handling of
urate. Metabolism 1986; 35:343

72. Anker SD, Doehner W, Rauchhaus M, et al. Uric acid and
survival in chronic heart failure: validation and application
in metabolic, functional, and hemodynamic staging.

Circulation 2003; 107:1991.

73. Hussain SP, Hofseth LJ, Harris CC. Radical causes of cancer. Nat Rev Cancer
2003;3:276-85.

74. Becker BF. Towards the physiological function of uric acid. Free RadicBiol
Med. 1993;14:615-631.

75. Buettner GR. The pecking order of free radicals and antioxidants: lipid
peroxidation, _—tocopherol, and ascorbate. Arch BiochemBiophys. 1993; 300:535-
543.

76. Waring WS. Uric acid: an important antioxidant in acute ischaemic stroke. Q J

Med 2002;95:691-3.

77. Nabipour |, Sambrook PN, Blyth FM, Janu MR, Waite LM, Naganathan V, et

91


https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/asymptomatic-hyperuricemia/abstract/24
https://www.uptodate.com/contents/predictors-of-survival-in-heart-failure-with-reduced-ejection-fraction/abstract/92
https://www.uptodate.com/contents/predictors-of-survival-in-heart-failure-with-reduced-ejection-fraction/abstract/92
https://www.uptodate.com/contents/predictors-of-survival-in-heart-failure-with-reduced-ejection-fraction/abstract/92
https://www.uptodate.com/contents/predictors-of-survival-in-heart-failure-with-reduced-ejection-fraction/abstract/92

al. Serum uric acid is associated with bone health in older men: A cross—sectional

population—based study. J Bone Miner Res 2011;26:955-64.

78. Reunanen A, Takkunen H, Knekt P, Aromaa A. Hyperuricemia as a risk factor

for cardiovascular mortality. Acta Med ScandSuppl 1982;668:49-59.

79. Fang J, Alderman MH. Serum uric acid and cardiovascular mortality the
NHANES | epidemiologic follow-up study, 1971-1992: National Health and Nutrition
Examination Survey. JAMA 2000;283:2404-10.

80. Krishnan E, Pandya BJ, Chung L, Dabbous O. Hyperuricemia and the risk for
subclinical coronary atherosclerosis — data from a prospective observational cohort

study. Arthritis Res Ther 2011;13:R66.

81. Anker SD, Doehnerw, Rauchhaus M, et al. Uric acid and survival in chronic
heart failure: validation and application in metabolic, functional, and hemodynamic

staging. Circulation 2003; 107: 1991.

82. Doehner w, Schoene N, Rauchhaus M, et al. Effects of xanthine oxidase
inhibition with allopurinol on endothelial function and peripheral blood flow in
hyperuricemic patients with CHF: results from z placebo-controlled studies.

Circulation 2002; 105: 2619.

83. Ferguson LD, Walters MR. Xanthine oxidase inhibition for the treatment of
stroke disease: a novel therapeutic approach Expert Rev CardiovascTher

2011;9:399-401.
84. Lehto S, Niskanen L, Ronnemaa T, Laakso M. Serum uric acid is a strong

predictor of stroke in patients with non—-insulin—dependent diabetes mellitus. Ann
Epidemiol. 1996,;6:331-340.

92



85. Wang JG, Staessen JA, Fagard RH, Birkenhager WH, Gong L, Liu L.
Prognostic significance of serum creatinine and uric acid in older Chinese patients
with isolated systolic hypertension. Stroke. 1998;29:635-639.

86. Verdecchia P, Schillaci G, Reboldi GP, Santeusanio F, Porcellati C, Brunetti
P. Relation between serum uric acid and risk of cardiovascular disease in essential

hypertension: the PIUMA Study. Stroke. 1991;22: 1548-1553

87. Ghaemi-Oskouie F, Shi Y.The role of uric acid as an endogenous danger

signal in immunity and inflammation. Curr Rheumatol Rep. 2011 Apr; 13(2):160-6.

88. Martinon F. Update on biology: uric acid and the activation of immune and
inflammatory cells. Martinon F Curr Rheumatol Rep. 2010 Apr; 12(2):135-41.

89. Martinon F. Detection of immune danger signals by NALP3. J Leukoc
Biol. 2008;83(3):507-511

90. Kanellis J, Watanabe S, Li JH, Kang DH, Li P, Nakagawa T, Wamsley A,
Sheikh-Hamad D, Lan HY, Feng L. et al. Uric acid stimulates monocyte
chemoattractant protein—1 production in vascular smooth muscle cells via mitogen—
activated protein kinase and cyclooxygenase—-2. Hypertension. 2003;41(6):1287-
1293.

91. Kang DH, Park SK, Lee IK, Johnson RJ. Uric acid-induced C-reactive protein
expression: implication on cell proliferation and nitric oxide production of human

vascular cells. J Am Soc Nephrol. 2005;16(12):3553-3562.

92. Sautin YY, Nakagawa T, Zharikov S, Johnson RJ. Adverse effects of the
classic antioxidant uric acid in adipocytes: NADPH oxidase—mediated

oxidative/nitrosative stress. Am J Physiol Cell Physiol. 2007;293(2):C584-596.

93



93. Watanabe S, Kang DH, Feng L, Nakagawa T, Kanellis J, Lan H, Mazzali M,
Johnson RJ. Uric acid, hominoid evolution, and the pathogenesis of salt-
sensitivity. Hypertens. 2002;40(3):355-360.

94. Busso N, So A (2010) Mechanisms of inflammation in gout. Arthritis Res Ther
12(2):206

95. Denoble AE, Huffman KM, Stabler TV, Kelly SJ, Hershfield MS, McDaniel GE
et al
(2011) Uric acid is a danger signal of increasing risk for osteoarthritis through

inflammasome activation. Proc Natl Acad Sci U S A 108(5):2088—2093

96. Neogi T, Krasnokutsky S, Pillinger MH (2019) Urate and osteoarthritis:
evidence for a reciprocal relationship. Joint Bone Spine 86(5):576—-582

97. McQueen FM, Chhana A, Dalbeth N (2012) Mechanisms of joint damage in
gout: evidence from cellular and imaging studies. Nat Rev Rheumatol §(3):

173-181

98. Maiuolo J, Oppedisano F, Gratteri S, Muscoli C, Mollace V (2016) Regulation

of uric acid metabolism and excretion. Int J Cardiol 213:8-14

94



Research Summary:

Background: The medical literature and scientific articles have highlighted that
osteoarthritis is the most common cause of reduced population activity and can significantly
impact the quality of life of those affected. The risk factors for developing osteoarthritis are
still unclear, which has led to a significant focus on studying these risk factors in order to
introduce new therapeutic strategies. Evidence suggests that uric acid may contribute to
osteoarthritis. The purpose of this study was to explore the association between serum uric
acid levels and the clinical and radiographic severity of knee osteoarthritis, based on the

Kellgren—-Lawrence classification and WOMAC index, in patients without gout.

Objective: To determine the relationship between serum uric acid levels and the clinical

and radiographic severity of knee osteoarthritis in patients without gout.

Study Material and Methods: A total of 200 patients diagnosed with knee osteoarthritis
without previous gout attacks will be studied. Blood uric acid levels will be measured, and a
simple knee radiograph will be performed to evaluate the clinical severity using the WOMAC
index and radiographic severity using the Kellgren—Lawrence grading system. The results

will be compared with their respective serum uric acid levels.

Results: It was found that patients with higher uric acid levels had higher WOMAC scores,
indicating greater clinical severity, while patients with lower uric acid levels had lower
WOMAC scores, indicating lower clinical severity. This difference was statistically significant
with a p—value <(0.05. Similarly, patients with higher uric acid levels had higher radiographic
severity according to the Kellgren-Lawrence grading system, while patients with lower uric
acid levels had lower radiographic severity. This difference was also statistically significant

with a p—value <(.05.

Conclusion: Serum uric acid levels have an impact on the development and severity of
knee osteoarthritis, as assessed by the WOMAC index for clinical symptoms and the

Kellgren—Lawrence grading system for radiographic manifestations.

Keywords: Uric acid, knee osteoarthritis, gout, WOMAC, KL grade.
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