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Correlation between osteopontin and cartilage oligomeric matrix protein levels in joint synovial fluid of patients with
knee osteoarthritis and disease severity L/ Xiao-yun ,SHEN Zheng-xiang ,and YANG Dan. Department of Spine ,Yueyang
First People s Hospital ,Yueyang 414000, Hunan , China

ABSTRACT Objective:To investigate the correlation between osteopontin  (OPN) and cartilage oligomeric matrix protein
(COMP) levels in synovial fluid of patients with knee osteoarthritis (KOA) and the severity of the disease. Methods : A total of
59 patients with KOA admitted to our hospital from February 2018 to May 2020 were selected as the KOA group,including 25
males and 34 females,age ranged 60 to 75 years old with an average of (65.57+1.56) years old,the body mass index (BMI)
ranged 21.4 to 30.7 (26.12+1.54) kg/m> After admission, X-ray examination was performed ,and Kellgren-Lawrence (K-L)
grading system was used to evaluate the X-ray examination results. There were 14 cases in grade I (K-L2 group),27 cases in
grade Il (K-13 group),and 18 cases in grade IV (K-14 group). Eighteen patients who underwent arthroscopy for ligament or
meniscus disease without cartilage damage were selected as control group,including 7 males and 11 females,age ranged 61 to
78 years old with an average of (64.88+1.60) years old, BMI ranged 22.8 to 29.9(25.89+1.49) kg/m? Before treatment, syn-
ovial fluid samples of subjects were collected ,and the OPN and COMP levels of synovial fluid were detected by Elisa. The OPN
and COMP levels of synovial fluid in KOA group and control group were compared. The clinical data of KOA patients with dif-
ferent K-L grades were collected , including gender,age and BMI. The biochemical indices of interleukin—1 8 (IL-18),0PN,
COMP and matrix metalloproteinase 3(MMP-3) in synovitic fluid were detected by enzyme-linked immunoassay , and the clin-
ical data and biochemical indices of KOA patients with different K-L grades were compared. Logistic regression was used to
analyze the factors affecting the K-L classification of KOA patients,and the area under the ROC curve (AUC) was used to pre-
dict the severity of KOA. Results: All the 59 patients were followed up for 8 to 27(15.75+3.27 ) months. The levels of OPN and
COMP in synovial fluid in KOA group were significantly higher than those in control group (¢=16.991,17.387,P<0.001). The
levels of IL-13,0PN,COMP and MMP-3 in synovitic fluid were significantly different among those in different K—L grade
KOA patients (P<0.001). Compared with the K—-L2 group, the levels of IL-13,0PN, COMP,and MMP-3 in the synovial fluid
of K-1.3 and K-14 were increased (P<0.05). Compared with the K-L3 group, the levels of IL-13,0PN,COMP,and MMP-3
in the K-L4 joint were increased (P<0.05). Multivariate Logistic regression analysis showed that the levels of OPN,COMP and
MMP-3 were independent risk factors for K-L grading of KOA patients (OR=6.653,4.229,1.579,P<0.001). AUC of OPN in
synovial fluid predicting K-I4 KOA was 0.720[95%CI(0.588-0.851) ] ,and the sensitivity was 94.4%. the specificity
was 65.9%. The AUC of COMP in synoviac fluid predicting K-T4 KOA was 0.731[95%CI(0.592-0.870) ], the sensitivity was
88.9% ,the specificity was 63.4%. The AUC of OPN combined with COMP in synoviac fluid predicting K-IL4 KOA was 0.839
[95%CI (0.724-0.953) ] ,the sensitivity was 94.4% ,and the specificity was 51.2%. The AUC of OPN combined with
COMP in synoviac fluid predicting K-14 grade KOA was greater than that of OPN and COMP alone (Z=4.037,3.540,P<0.05).
Conclusion: The levels of OPN and COMP in synovial fluid increase in patients with KOA ;and they increase with the increase
of K-L grade. Synovitic fluid OPN and COMP are independent risk factors affecting K-L grade of KOA patients,and they have
high AUC, sensitivity and specificity in predicting of K—L.4 KOA ,and can be used to evaluate the progression of KOA disease.
KEYWORDS Osteoarthritis, knee;  Synovitic fluid;  Osteopontin;  Cartilage oligomeric matrix protein
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Tab.1 Comparison of baseline data of patients between
KOA group and control group

PE () HE BMI
A i E : Jir (xfi“) (x5, kg/m?)
KOA 41 59 25 34 65.57+1.56 26.12+1.54
of B2 18 7 11 64.88+1.60 25.89+1.49
6 58 {H Xx*=0.069 1=1.633 1=0.559
Pl 0.793 0.107 0.578

1.2.2 W4 KOA B Abi)a , Bk ~r A7, &
HE®E . 17T X kKt . K A Kellgren—Lawrence (K-L)
O3RN XA A A R AT AN AN ] KL 4 2%
KOA & % M5 AF % BMI 5 48 FR A7 A I 3k ik 92
WP A AR 2 O B 22 R ST R (P>
0.05), HA HutE, WL 2.
1.3 ayr ik

KOA 41 i % 2 i AN RRIE 5, A7 19 B8 T %
I BRA o HE B M, O 04 5% P AMI TR A
B AT O I N R A AR OC T . TR A )
B 0 40 T I, TS U AR, %2 A AR AT B R, VD BR
BTSSR i T 8|, ok ety . T
B TE I 8 5 3 ah b X2 A AR & sk &
Yl BRIV Vg e 9 35 i 3l b X &
BB T 6 Bh S 1AM SRR T DA E

ARG A M FLERT, KI5 1d IF)e
O HRR , R G 3 d I I v S B B R B (S A 44
JE R s AR A s LR A A B s R 2 A BR A
Al 25U 7S H10960136) 3697 « 14t 52 505,
FEALHL, I D B B IS S S e . 1 IR/ 2

*2 AEK-LOYZBEXTREBERATRILER
Tab.2 Comparison of clinical data of KOA patients with different K-L grades

a5 _— P51 (i) S BMI 530 (i) g 4 ISR (1) 2 A AR
oL (xxs, %) (xxs,kg/m®)  Zfl A0 WU (s AF)  MEIRHE  mMJE  @ilgmaE R
K-L2 41 14 5 9 6516144  25.81+1.45 6 5 3 2.28+0.64 6 7 3 5
K-L3 41 27 11 16 65.79+1.60 2632165 10 12 5 1.99£0.78 11 15 6 6
K-L4 41 18 9 9 6556£1.59  26.06+1.45 7 9 2 2.41+0.85 5 8 4 6
56 (. X’=0.712 F=0.751 F=0.521 X=1.013 F=1.729 X’=0.335 X=1.076
Pl 0.700 0.344 0.843 0.908 0.187 0.987 0.584
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FH o Tt B fe 3 1 o6 4k 3 A 00 A8 5 OG5 W OPN
COMP 7K, ™ 4% B30 & (B9 35 B 26 [5] Abcam
28 #5430 O 20181209 ,20190123 ) #E 47 #:4F ©
Multiskan SkyHigh B i 4% (W 3% H 3% E Thermo 2y
F) RN AE 450 nm Ak (9565 BE , LR S B9 BE
B AL bR, O FEAE A AL A, 25t A o i 2, AR B A
i 2 7 5 4 9 f OPN .COMP K 1, &
KOA 205 %5 B2 &35 i OPN J2 COMP JK-F-
1. 4.2 'RA K-L 43 %% KOA & 3 4 1k 45 b5 £
SR FH TR s 72 W I 3 A Y0 A8 28 O 1 9 VR 1 4 i
% —1B (interleukin interleukin—13 ,IL-1B) , £ ki 4: )&
5 M 3 (matrix metalloproteinase, MMP-3) 7K 3, $%
IR & (33K B € B Abcam 24\, 41t 5 43 51 hy
20190514,20181126) HE474#4F . Multiskan SkyHigh
AR AL (18 3K 3 € [ Thermo 2% ] ) £l 7 450 nm
Qb G B DAAR HEY) MR B2 R AL bR, 5% BE (B
DAL, 2t bm ot 2, R A o il 405 0 i
t IL-1B .MMP-3 /K%,
1.4.3 K-Lo%szmH R ZH R Logistic [ 4)
Bro B 142 2z R A GRS IR R TR
i, Az AAr 8  KOA B3 K-L 2 AR &, 4
AZHZE Logistic [MIH43#7
1.4.4 OPN J COMP %} K-14 2% KOA {5l 4/ {&i
AT 2l 2R TAERFE (receiver operating char-
acteristic, ROC) [t £ , 7 fili OPN .COMP X} K-14 %
KOA AN o I R0 — (1R 5 B ) 45 31 2 %8¢
BA, XA SR AT HE Y 15 B 28 45 B KAE, BV I
FEAR BT, 5 3] 5 A2 T (B0 07 1y R0 5 0 S
L5 Siteeabs

& SPSS 22.0 #AFHEATHE T2 40 BT, o FE R
K TS BAR M 25 (s ) 3R AL B) PO AR T O 22 43
B, P L AR T SNK—g 46 50 5 5 14 988 20 1] Fb R
F Pearson x* £ 35 s K—L 43 945 i [ 28 43 B >k I 22 [
% Logistic [\IH43#H7 ;% i MedCale 20.0 814k 4%
# ROC jh 2k, ih 26 T mi#H (area under the curve , AUC)
FLBCR T Z Koo L P<0.05 Jy 22 A Giit 278 3
2 #HR

Fi A B AR BT B[R] 8~27 (15.75£3.27) 1 H &
2.1 AT H OPN K COMP /K L5

KOA 4156745 ¥ % OPN K& COMP 7K F- 5 % F X
HEZH (34 P<0.05), L3 3,

R3 BEXTREAEXNREAXTIHR OPN & COMP K F
Lt % (%45 ,ng/ml)
Tab.3 Comparison of OPN and COMP levels in synovial
fluid between KOA group and control group (x+s ,ng/ml)

4150 1% OPN COMP
KOA 41 59 4.87+0.96 6.98+0.56
Xt B8 41 18 0.99+0.17 4.56%0.33
R 16.991 17.387
Pfd <0.001 <0.001

2.2 A K-L 43 2% KOA B35 A fbd8 b 4%

K-12 K-L3 K-L4 4] /& # 51 ¥ IL-1B.
OPN .COMP MMP-3 /K- [t #4522 5% A Ge it 2% 5 X
(P<0.001); 5 K-L2 4] He%: , K-L3 K-14 41 % %
45 ¥ W IL-1B8 ,OPN .COMP MMP-3 7K -3 7} &5 (P<
0.05); 5 K-L3 4] b % ,K-14 &7 i i IL-1B.
OPN ,COMP MMP-3 /K-F 7} 5 (P<0.05) . W35 4.
2.3 5 K-L /3901 Z K & Logistic [8] 145347

X} 55 W W IL-1B .OPN .COMP MMP-3 /K -
HATIE, A2 378, KOA &% K-L 439k A
A U A £ Logistic [0 943 #7485 1 s, 61
¥ OPN .COMP MMP-3 7K V& & KOA % K-
L 43 25 19 ik ST 15 e PR 22 (OR=6.653,4.229,1.579 , P<
0.001)., W35,

2.4 X OPN Jz COMP /K %f K-14 4% KOA
) T

77 ¥ W OPN,COMP,OPN &t 4 COMP i il
K-14 2% KOA f#§y AUC 43 %1k 0.720[95%CI (0.588 -
0.851)1,0.731[95%C1(0.592-0.870) ],0.839[95%CI
(0.724 -0.953) ];OPN Bt 4 COMP i il K -14 %%
KOA 5 AUC & F ¥ OPN .COMP () AUC (P<
0.05), WL 6,K 1,

3 i
3.1 OPN F1 COMP JK~f- 5 KOA %< /™ 5 & B2 AH
XS

KOA 5955 7™ F B PEAd X T 2R BUA HRLA 97 55 it
M RE TS B X E R, BHET, IR KOA JiE s ™
R VAL F DL X kR RN RS K,
%y i RABEAR, H.5) 32 8] 2 Fh 0 R 150,
MELIARHEAR S DT I IRORE A R AE D (8, 235 1 K P-4
D7 25 A, 25 B R, A R T 18 PR

K- L 7090 2 Ge M4 X R 27 45 3 A 7™ 3 Mo
BF YN 2~4 G AR UGE I AR
AN K-L 3 9% KOA 3% 519 ¥ IL-1B .OPN |
COMP MMP-3 /K22 545 Ge i b2 8 50, Rl
OPN ,COMP 7K *F ki K-L 43 9% 34 Jn v 7+ &5, 2 ¥
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®4 AAK-LAZBEBEEXTREFEXLTBRELIERIEE (x+5,ng/ml)
Tab.4 Comparison of biochemical indexes of KOA patients with different K-L grades(x+s,ng/ml)

659 -

20531 % 1L-1B OPN COMP MMP-3
K-12 41 14 72.56+7.45 2.29+0.64 5.02+0.57 3 560.25+863.20
K-L3 41 27 84.01£8.96" 3.50+0.93" 6.78+0.62" 5587.23+1 007.02"
K-L4 41 18 89.43+8.23¢ 8.93+1.25 8.80+0.46 7 845.36=1 122.40"
F g 16.244 226.870 179.935 71.501

Py <0.001 <0.001 <0.001 <0.001

e 5 K-L2 41 F g, 1=4.134,P<0.05;"=3.729, P<0.05 ; 1=9.475,P<0.001 ; 1=6.075 , P<0.001 ;4=5.630, P<0.001 ; 1=18.910, P<0.001 ; 4=18.807 , P<
0.001;"=11.870,P<0.001; 5 K-L3 4 H. 45 ,1=2.118,P<0.05;1=18.110,P<0.001;*=11.770,P<0.001 ;1=7.325 ,P<0.001

Note : Compared with K-1.2 date,#=4.134, P<0.05;"1=3.729, P<0.05 ;°t=9.475,P<0.001 ;'t=6.075, P<0.001 ;¢=5.630,P<0.001 ;'1=18.910, P<0.001 ;%=
18.807,P<0.001 ;"=11.870,P<0.001 ; Compared with K-L3 date,'#=2.118,P<0.05;%=18.110,P<0.001 ;*+=11.770,P<0.001 ;'t=7.325 , P<0.001

®5 %W K-L 5% % EE Logistic 13 53 #7 45 R
Tab.5 Results of multi-factor Logistic regression analysis of influencing factors of K-L grades
BRI s B SE 1 Waldx* {8 P1{E OR ff 95%C1
KA OPN /K 1.895 0.578 10.749 <0.001 6.653 2.532-10.773
KA COMP K 1.442 0.327 19.446 <0.001 4.229 1.674-6.784
F TR MMP=3 7K - 0.457 0.145 9.933 <0.001 1.579 1.104-2.145
F 6 XTiiEi&®H OPN & COMP K F 3t K-L4 g KOA HHil ME
Tab.6 Prediction value of OPN and COMP for K-L4 grade KOA

fetrn AUC 95%CI S AEMRNT B (ng/ml) R (%) 5 (%)
OPN 0.720 0.588-0.851 9.32 94.4 65.9
COMP 0.731 0.592-0.870 8.37 88.9 63.4

OPN B4 COMP 0.839™ 0.724-0.953 94.4 51.2

1 5 OPN K Ho % ,"Z2=4.037,P<0.05 ; 5 COMP /K F- H %% ,"2=3.540,P<0.05
Note : Compared with OPN level in synovial fluid date ,"Z=4.037 , P<0.05 ; Compared with COMP level in synovial fluid date,"Z=3.540,P<0.05
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