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Study on the Correlation between Inflammatory Infiltration of
Synovial Tissue and Infectious Indicators in

Rheumatoid Arthritis of Knee

WANG Jie' GUO Shuai' LI Haopeng'”
' Department of Orthopedic Surgery, The Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710004, China.
Abstract Objective: To investigate the relationship between the degree of inflammatory infiltration of synovial tissue and
infectious indicators in rheumatoid arthritis of knee. also provide reliable evidence for condition assessment and clinical di-
agnosis of the patients. Methods: The clinical data of 105 patients with rheumatoid arthritis of knee treated in hospital be-
tween January 2015 and December 2020 were retrospectively analyzed. The clinical data, including white blood cell
(WBC) count, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and procalcitonin (PCT) were collected
in the patients. The excision specimens of synovial tissue were histopathologically examined. The patients were divided
into either the mild group or the severe group according to the score of inflammatory infiltration degree of synovial tissue.
The differences of infectious indicators between the two groups were analyzed. Spearman rank correlation analysis was
performed for infectious indicators with statistical differences. Receiver operating characteristic (ROC) curve was used to
evaluate the accuracy of infectious indicators in judging the degree of inflammatory infiltration of synovial tissue. Results:
The levels of WBC count, CRP and PCT were decreased after surgery, while the level of ESR was increased, with statis-
tical significance (P<C0.05). The proportion of patients with CRP<C30. 0 mg/L and PCT <C13. 0 ng/mL in the mild

group was higher than that in the severe group. while the
BB I < o R AL AR Al 55 2% IR 5 (ZRZD2017008) proportion of patients with CRPZ>30. 0 mg/L and PCT >
U S R M B e R (P %2, 710004) 13. 0 ng/mL in the severe group was higher than that in the

G E-mail:lhp_3993@163. com mild group, with statistical significance (P <C0. 05). The
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level of CRP was positively correlated with the degree of inflammatory infiltration (»=0. 601, P<C0. 05). The level of

PCT was positively correlated with the degree of inflammatory infiltration (r=0. 655, P<(0. 05). The area under the

curve (AUC) of CRP in predicting the degree of inflammatory infiltration of synovial tissue was 0. 747 (95 % CI=0. 649 to

0.844). The AUC of PCT in predicting the degree of inflammatory infiltration of synovial tissue was 0. 730 (95% CI=

0.631 to 0. 830). Conclusion: CRP and PCT can well reflect the degree of inflammatory infiltration of synovial tissue, pro-

viding a reliable basis for condition assessment and clinical diagnosis of the patients with rheumatoid arthritis of knee.

Keywords:

25 KUV P 2¢ 35 ¢ (Rheumatoid Arthritis, RA) J&
— Tl LA AR R AR R Tl R AR A 1R 1 BB S s R
2 B K ROEE W Z B . RAE
PR T/ DG A A] L R G Cln e 56 779 56D i A2
J S0 AT RE B OC T IS Bl A7 PR L R O DG T R e
LEFRIBIFE T, BT RA S i (0% P 24 0 Ar 2 1
JEE 20 2 A PR L I iSOG 1 [R] B O Wi B 2 E 1T 5 e
BEHDIRES . BT RA U B 2 4 58 1 i
T P2 7R R AR IR GL F8 b5 i A R RE TR & BE L 100 40 3 I 40
L Vi e A R Oy AR . PR AR B S AR
KT RA T B 2R PR IR 2 5 R M UL 18 A (1)
KFZ S VIR RO RA B9 18 PEAS B2 Il PR 2 W 42 {1t
e
1 MRIIFMAE
1.1 WFsExt4

ARWFFERT 2015 4F 1 7 & 2020 4F 12 H AEVE %58
R 2R TR BE PR I2 A B OCTT RA SR 3 #E4T [l Jist
o34 .
L2 b

ZWKHE LN bR 1« A7 7 R A B OG0 1 Bl BE R %
S PR I 5 288 KU DR 6 A Sy FH 1 5 A7 A B 780 g 28 XL
MR T R AR E U,
1.3 4 AbrifE

DRIz WA T RA &2 R F Rk
VI i SRR RS S Y & WIS TE X WL
A) A WA I il D) R R RS 5 5) I R B R e g
1.4 HEBRARUE

1) JHE G719 R M D5 48 5 2) B O 5 i PR DG T &%
IMERTTHRB R RO BRI EEES N MR
5 % (Poncet ZE&1E) ; 5 A B & 5T
1.5 Jik
1.5.1 BT AR MABELTEBET BERAGIT,
I B AR AU A8 ) i R ZH 2L e B R A . RS I
B 25 7 T B PR PR BUBEVAR YT . 0T R AR A R S A AT
JR S I 2k » LUV 52 T DG 759 14 Jitt A 3z 3 0y e RS Bl g
1.5.2 WML RIS REEE V5 W B4 ZUhR A
ZRAKEAPLL(HE) Qe 785 T M58 1 20 24U 8 2%
FRAE B 45 T S 2 N S 2 14 A T 5T 40 i o R D R

knee; rheumatoid arthritis; synovial tissue; inflammatory infiltration; infectious indicators

PEAN RS O . ph s BRRY B RN AT S BRI i
S H B Krenn's PF 40 fr i HEAT U 41 21 % 1k 3=
FREEVE 3 PP il : 0~ 1 43 R TC M I 48 . 2~4 3 AR
FONWRER 5~ 9 3y 5 G0 o R A% . i R 4% e B
Krenn's $F43 =2 40 i i b W AL SV R MR IR . 7E 40
A K FBE T AR AR TP U B 7 TS 2 SRR AR 1 o 3 A
G A 17 0 AT 0 2 28R P TR R T A MK AR T 4y
WA RIE A BE4r <5 4p) 5 E 4 (OF
Gr=591)
1.5.3 JRGLIEAR  WLEEIT I ok M8 e AR b A
(WBC) 1 %, 21 28 M 30 B% 2 (ESR) ., C-Jz h 5 M
(CRP) L I [ 45 22 JE (PCT) 4 MR e 48 b K . e
S bR SRR E . WBC™>10. 0X 10° /L 5 <4. 0 X 10° /L $2
INETERYL s ESR™>15 mm/h(5H) & ESR>20 mm/h
(L) M PHM s CRP>6. 0 mg/L $& /R fF7E YL s PCT >
0.5 ng/mL #/RFFAE Y. WBC HHECR H =02k 4
F Sl 1 40 43 BT A XFAG6100B (b 57 3% 31 7 F R A
PR ®D) K s ESR R H 4 A 3h sh & il T 43 B X
Monitor-100( [ ¥ = g% B ¥7 35 £ A B2 7D kil ; CRP
K] CRPELISA 5 & I i 8 R A= 9 B H A BR 2
FD K ; PCT 2% J % & Cobase601 Hi AL 2% K64 H
B E M R G0 (b BT T 1 B 7 24 A B2 WD A
AR AR A I A B3 AT N B L O I Y
SHEIRHAT I E . ER TG E L (P>
0. 05) , B 3 ZH A4l Y (B hy e A W ST 85080 . A At 30 1)
T E K . ASIFIE LV 4 58 30 K 2E 5 A Bs B
PR 22 A0 P 23 O 45 o A i o F R (L1452 2021027),
H1 T A B 5 R [l JBPE F 5 5 0k, A AR 98 1 B 3 3
B R B s b S B TR
AH G R BRI X 5 S AR B AL i SRR 2 b 3
1.6 Siitorik

K SPSS25. 0 A x E i BBtk AT e it o i . 3t
R, Th s Fon AL HBCR T ¢ K8 B R
W R R L B LE BRI o K, 55 90 5F kY AH
KM MR A Spearman BAH G, B AEGITFEZ T
AR bR R Z 0 # TAEFRAE (ROO) i 2k 5 i 26 T
FLCAUC) Xof Y F5 b H1 W7 Ve M58 20 20 % i 2 V) R B 1 2
W EATIEAL . P<<0.05 2546 % i2%E X,



I o BE iR 2R AR 2022 4F 5 T 4 30 4545 5 )

2 HR
2.1 —BER

WEFE LA 105 FRESCTY RA B2 AR 4 0 B 21
GURNE T T B V204 8 o R 2 3 <5 73
FIEAEL P =5 43D . BRAE 4 5 FAE 418 & 1R
AR — M IR BB LB 2 R RS (P>

13

2.2 B T ORETE B AR AR AKCF LA
ARJ5 B4 WBC 3%, CRP,PCT 7K V- # AR Hif [
X ESR KPR It s 22 5 A Gt 2 B X (P<
0.05), L% 2,
2.3 GRS E bR K P TR SRR A G 4 P Y o A
1% 0 L 3¢

0.05), L 1, BH WBC 114 ESR B d8 br K FAERAEA 5
®1 BEASEEARE-—BRAMER AR T A LB e, 2 R RS i B L (P>
" o P 51 B () 0.05) ;535 40 ¥ CRP<C30. 0 mg/L,PCT<(13. 0 ng/
‘ A/ %/ ml {58t T E AR 4L, T 8 E 41 CRP >
b R 00 muL OIS0 el W K
F R 0,694 '—1.160 H . 22 FIA et R L (P<C0.05), L3 3.
p 0. 405 0.249 2.4 YL bRS T IR 2R MR AR B A S T
K2 BEFANERRLERAEREGEY
s 1] 151 %5/ 15 WBC/(10° « L™ ESR/(mm + h™!) CRP/(mg- L") PCT/(ng » mL™")
EEY N 105 11.940.9 35.1+1.4 31.8+2.4 14.641.3
FARE 105 9.140.6 37.640.9 27.240.9 10.340.8
t 26.942 15.584 18. 358 29. 315
P <C0.001 <0.001 <C0.001 <0.001
x3 REASEEAEERLIERKAESHERLEGD
g % WBC/ (107 « L™1) E?R/(mm . h{’l) C?P/(mg . L(’l) FjCT/(ng . er’l>
10.0~11.0 >11.0 <35.0 =35.0 <30.0 =30.0 <13.0 =13.0
T25E 2H 62 34 28 36 26 40 22 39 23
TOE 4 43 19 24 20 23 15 28 17 26
XZ 1.153 1. 362 8.938 5.571
P 0. 283 0. 243 0.003 0.018

VEHUR BRI S I P o i 22 A S
SR YL 45 FR (CRP 5 PCT), 3 il Spearman #k AH
K Hr CRP A PCT B YL 48 b5 55 8 M54 20 4% 1 122 e 2
JER ARG . CRP 7K P 5 48 MR 72 B IEAH OC (r=
0.601,P<C0.05), PCT /K F 5 & = g 12 B 1E A ¢
(r=0.655,P<C0.05), iL.3 4,

£4 CRPEHPCTKEFMBEAAKM
BEREENEXEST

AR R r p
CRP 0.601 <0. 001
PCT 0. 655 <0. 001

2.5 CRP fl PCT X ¥ B 41 20 4% 1 = 1 2 B A 93 )
GINEED

F 4 CRP F1 PCT JE Y 45 by 15 I 5 B 2H 21 2 PR 1
TR BT A RO AR S, L 1R S R AR R L R
R A bRzl ROC 2k, X7 CRP #1 PCT g4 45
o ) DRI T HEE 2 2 ¢ 1 v 1 R T A A 1k R A T VP A

AUC 7] LA R GV 12 W 0 1 PE . 0<CAUC<CL,
2 AUC>0.5 B, AUC 8 1 3R W12 B 1% o 6 1
M. HE AR 0. 5<TAUC<C0. 7 K2 Wi [H 1K

fi,0. 7<<AUC<C0. 9 W2 Wi th {8 %, AUC>0. 9
T2 W 5 R . CRDP T 9 5 20 29 48 1 = 1 A
B AUC 5 0. 747(95%CI N 0. 649~0. 844) ,PCT
O Ve S 4 4 S IV AR BE 1 AUC S 0. 73095 % CI
7 0.631~0.830) , B4 G it 2 5 X (P<C0.05), L%
5.1 KB 2, ROC 42 DL 1-4 50 p Ak b L R
TBRE Ry D A A 22 1 TR it £ AR 48 CRP ORI PCT gk
Qe by AUC, ATIA CRP A PCT 2% 4 45 b 70 I 7
I8 2 2 4 M R v R R ) v T AT
%5 CRP#n PCT 458 R840 4 % 1458 19 72 B j0 O ¢ &

BYLErr  AUC SE r 95%CI
CRP 0.747 0.050  <C0.001 0.649~0. 844
PCT 0.730 0.051 <C0. 001 0.631~0. 830

3 iFig
301 BRI RA MR b (9 R 27 o

JAEOCAT RA (155 B2 A s o 28 L 10 11 9 5 2 21
90 Y5 V0 5 A8 W 14 6 T B TR BB IR
K RA R BY B, 1 41 201 R 12 A — A &
Z 1) 40 PR R Ak DR T2 4 T O I AL 21 4
S B PR R Ak DR 3 O P R A A R 5 ] AR



14

1.0

0.8 |

0.6

0.4

0.2

0.0
0.0 02 0.4 0.6 0.8 1.0

BETI

B 1 CRP HlBRARKRMERFEEN ROC £
1.0f =

__/,
038 #
0.6 /

0.4

02|

00
0.0 0.2 0.4 0.6 0.8 1.0
145

B2 PCT BRRALARMEREEEN ROC 2
RS RN ASE & S = €2 A VAR ) I
ZJE S WOE B ST AE AN LT A B 20 A A A D A
B dn i T 400 B 40 A 2F 4 40 1 3R aA 1
Bl B 32 P35 A0 DY 1 BO A 5 7 I A LA IR
240 e R0 40 A L B A% TR T kB 52 A A IR T e
WA SZ VR G5 5 + Joe 26 filh S O A2 SO e 20 M g A 10
BV 7 A Y e T A R AR O L B 2
KA R T R SR M LR R R ) ST T A8
Phf bl BEAh R R SRR OC 2R F VR O A A0
i DR 7 4 5 Y I 2 2 9 e A 7 A Y (R A2 S
fioh 25 0 240 L VA 15 5 e 5 FRDHRE 2 o i B AL U R 1
BRI o R AN B2 i DA 2
A DAy 9 78 B U B G R AR R AR . DA B R R Y
RA 9 B~ 308 22 oo e ml A R 2 ik 0 28 25 B 22
LI A AT I SR MR T L 0 TG RA BRI &
SRHEL . BRI E ST SR TR 10 X e ) W
FLSUY B TS 2 2R % A B T R R L DTG () 2 Al R
18 o LT BB M 25 T AR IR T o NG AR BT ST 4R T R G

Chinese ] Trad Med Traum &. Orthop,May 2022, Vol. 30.No. 5

T RA WA LR PRI TR SRR bR C &R, 1]
NI RA A 09I A 15 VAl DL R AR Gl IR 23R
P LA
3.2 BT RA WAL RM R EREE 5B T5 br

16 &

WBC - HUR I R b 58 0 — Fg g 48 45 . 72
12 WY Ty T A — E I R N A 1R HR 7 A
Ve Je Gy 5 67 1 g% Mk R e R BE T R fEH . Raya
AEDOTRE g & BLAE RA BB T, WBC 50 bR 7 1 1
TR, AT RE & B OCTT RA B H 1 WBC
TR bR AR e LT 3, (RJ& FE A0 58 of . X WBC
HRGE AR TR 20 B & B, WBC 5038 28 1k 5
IR 2 20 PR VR R TCAH G . &R IR B R
PR BE 2 WBC 88 Ar A8 b i s m P R B 2 HLH
FRERAE, IR L ESR #1E R RAEZ W02 % 48
bz —Y BRI 5 & B AN B R G | 4R E AT ESR
FE bR Th g, o0 — A BT R Y o R ) L AE R E
W E R R IEF SR MR . ESR F8 bR X —
FRAE SR R R RO TOA e MR U 1 kB
Stepniak 2 i 57 & BLTE RA B4 . ESR $8 45 7716
AR H S RA WS 2 BUEA M . SR AR5
RITF AL ESR 48 b5 KV BA T HH A 5 #
IR 2 20 % 1 R i R B G A ML R B R B4 T B
H5RER TR EA/ERA . CRP J&—Ff i IFIE G
J 4 W6 1 2 M B A R OB L W T R E R A R
6~8 h Tk, IEfH BT RAE R EJG Y 48~72 h
Pl CRP X — R AE A Bl T 7 300 390 1) 4% 2k Jek
1) % H: . Shrivastava 257 B 58 & L AE RA & .
CRP #5 #5776 LAk H 5 RA 5 1% IE A&, A
TR, FARH CRP 4R /KF 2% T & . H CRP 4§
PRk VA8 Ak 5 0 B2 2R R IR T R B IE A OG . R
AR B G A IR AT RE I B A S 2 4R T e e AR
BTN L R M RN A Kk T L AT B CRP 4 0 1Y
%, PCT 22—l il HARBR & B Z K, B 116 4~ %
BT K8 B 2 B W N AR R B e 1) B A KR R
PR I MR FE R M AR R A L. A W
PCT. % FRAELAESGH 2 h WTF&E L WEE BT R
ERATEH 6 h N IF T RIAEEAETEH 8~24 h Wk
Frs AR ST PCT 8 A5 7K - HE 4% i H- 3] e
T i 3k W F I BE 4k 1F — B ]9 = KPR A& PCT
{3 — R AIE 6 T 0 1A e MR R B O H B, Ng
VB R BLE RA B E L PCT 15 bR 7 1E L T8
b H 5 RA J5% 5 805055 0 15 A 56 . SR, AR BIF 5%
RMFARMA PCT f8tr/K P B & F+& . H PCT 45
B K VA8 Ak 55 U 5 2 2 5 MR T R R AR Y IF
AHOCHE . B LA B4 1 A PR AT B R B T A 4



I o R iR 2R AR 2022 4F 5 T 45 30 #5455 )

RYEREBRERINE , RVEHN 74l 2 R T ¢
THEN S AR AT RV R T G o i
PCT, K LB ffl PCT 734 £ .

25 b ik, CRP Fil PCT g% 4% 48 b 7K F BEAR 4

S T S 2 AR 58 PR B T, CRP A PCT R e 48

FRAEE G RA J7 1 A9 N AT B2 0 I T RA F 1Y

o 175 VA B i PR 12 Wi 4 (A 30

S % 3k

[1] OUBOUSSAD L,BURSKA A N,MELVILLE A,et al.
Synovial tissue heterogeneity in rheumatoid arthritis and
changes with biologic and targeted synthetic therapies to
inform stratified therapy [J]. Front Med ( Lausanne),
2019,6:45.

[2] GUO Q,WANG Y, XU D,et al. Rheumatoid arthritis:
pathological mechanisms and modern pharmacologic ther-
apies[ J ]. Bone Res,2018,6:15.

[3] NETTROUR J F.BAILEY B S,BURCH M B, et al. Ar-
throplasty rates not increasing in young patients with
rheumatoid arthritis: a national database review, 2005
versus 2014[J]. Arthroplast Today,2021,8:118-123.

[4] HELMICK C G,FELSON D T,LAWRENCE R C,et al.
Estimates of the prevalence of arthritis and other rheu-
matic conditions in the United States:Part I[J]. Arthritis
Rheum,2008,58(1) :15-25.

[5] SMOLEN J S, ALETAHA D, MCINNES I B. Rheuma-
toid arthritis[ J ]. Lancet,2016,388(10055) :2023-2038.

[6] MARADIT KREMERS H,LARSON D R,CROWSON C
S.et al. Prevalence of total hip and knee replacement in
the United States[J]. J Bone Joint Surg Am, 2015, 97
(17):1386-1397.

(7] ¥Fbse 78 RIE AR . 45, SRR Mk D6 7 - AT & IR o6 5
Wl F AW 0w (T o E B R 4Rk, 2020, 28
(4):83-85.

[8] BULLOCK J,RIZVIS A A,SALEH A M, et al. Rheuma-
toid arthritis: a brief overview of the treatment[]]. Med
Princ Pract,2018,27(6) :501-507.

[9] LEEJE.KIMI]J,CHO M S,et al. A case of rheumatoid
vasculitis involving hepatic artery in early rheumatoid ar-
thritis[ J ]. ] Korean Med Sci,2017,32(7):1207-1210.

[10] T KE = WO B AR IR YT B 28 KGR M 56y
RACRLT ). i PR B2 £ WF 58 5 52 B, 2019, 4 (17) £ 67-69.

[11] KRENN V,MORAWIETZ L.BURMESTER G R,et al.
Synovitis score:; discrimination between chronic low-grade
and high-grade synovitis [ J ]. Histopathology. 2006, 49
(4):358-364.

[12] MCINNES I B,SCHETT G. Pathogenetic insights from
the treatment of rheumatoid arthritis[J]. Lancet, 2017,
389(10086) :2328-2337.

[13] BOTTINI N, FIRESTEIN G S. Duality of fibroblast-like

synoviocytes in RA:passive responders and imprinted ag-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

gressors[ ] ]. Nat Rev Rheumatol,2013.9(1) ;24-33.

PAP T,KORB-PAP A. Cartilage damage in osteoarthritis
and rheumatoid arthritis; two unequal siblings [ J]. Nat
Rev Rheumatol,2015,11(10) :606-615.

KATO K, YASOJIMA N, TAMURA K, et al. Detection
of fine radiographic progression in finger joint space nar-
rowing beyond human eyes: phantom experiment and clin-
ical study with rheumatoid arthritis patients[J]. Sci Rep,
2019,9(1) :8526.

PETTIT A R.JI H,VON STECHOW D, et al. TRANCE/
RANKL knockout mice are protected from bone erosion in a
serum transfer model of arthritis[J]. Am J Pathol,2001,159
(5):1689-1699.

REDLICH K.HAYER S, RICCI R, et al. Osteoclasts are
essential for TNF-g-mediated joint destruction[J]. J Clin
Invest,2002,110(10):1419-1427.

MARTEL-PELLETIER J,WELSCH D J,PELLETIER ] P.
Metalloproteases and inhibitors in arthritic diseases[ ] ]. Best
Pract Res Clin Rheumatol.2001,15(5) :805-829.

TASCINI C, AIMO A, ARZILLI C, et al. Procalcitonin,
white blood cell count and C-reactive protein as predictors
of S. aureus infection and mortality in infective endocardi-
tis[J]. Int J Cardiol,2020,301:190-194.

ABOU-RAYA S.ABOU-RAYA A.NAIM A.et al. Rheu-
matoid arthritis, periodontal disease and coronary artery
disease[ ] ]. Clin Rheumatol,2008,27(4) .:421-427.
LAVERY L A,AHN J,RYAN E C,et al. What are the opti-
mal cutoff values for ESR and CRP to diagnose osteomyelitis
in patients with diabetes-related foot infections? [J]. Clin
Orthop Relat Res,2019,477(7) :1594-1602.

BINGHAM J S,HASSEBROCK J D,CHRISTENSEN A
L,et al. Screening for periprosthetic joint infections with
ESR and CRP:the ideal cutoffs[J]. ] Arthroplasty,2020,
35(5):1351-1354.

TARGONSKA-STEPNIAK B, GRZECHNIK K, KOLARZ
K, et al. Systemic inflammatory parameters in patients with
elderly-onset rheumatoid arthritis (EORA) and young-onset
rheumatoid arthritis (YORA) : an observational study[J]. J
Clin Med,2021,10(6) :1204.

SOLEIMANI Z, AMIGHI F, VAKILI Z, et al. Diagnostic
value of procalcitonin, erythrocyte sedimentation rate
(ESR) , quantitative C-reactive protein(CRP) and clinical
findings associated with osteomyelitis in patients with dia-
betic foot[J]. Hum Antibodies,2021,29(2):1-7.

DE MAIO F,FIDONE G,CATERINI A,et al. Monitoring of
C-reactive protein level (CRP) and erythrocyte sedimentation
rate(ESR) after total hip and knee arthroplasty[ J]. J Biol
Regul Homeost Agents,2020,34(5 Suppl. 1) :63-68.

(F#% 22 70)



