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Blood inflammatory markers for the diagnosis of joint prosthesis infection

Xie Qiang, Lei Guang-hua

Abstract

BACKGROUND: Artificial joint replacement as a proven treatment method is now widely used at home and abroad,
and the joint prosthesis infection is one of the serious complications of artificial joint replacement surgery. Once the
infection occurred, patients will have serious consequences. At present, there is no clinical or laboratory tests that
people is satisfied at the sensitivity, specificity and accuracy.

OBJECTIVE: To discuss and summarize the blood inflammatory markers diagnostic methods of prosthesis infection
after artificial joint replacement.

METHODS: First author searched the literature from CNKI database (2002/2012) and PubMed database (2002/2012)
with the key words of “joint replacement, prosthesis infection, diagnosis, laboratory tests” in Chinese or English. The
introduction and summary literatures that related to clinical manifestation and diagnosis of prosthesis infection after joint
replacement were searched. A total of 153 literatures were screened out, and 30 literatures were included according to
the inclusion and exclusion criteria.

RESULTS AND CONCLUSION: The results showed that serum interleukin-6 levels have the highest accuracy for the
diagnosis of joint prosthesis infection, followed by C-reactive protein, erythrocyte sedimentation rate, leukocyte count.
However, the routine examination of interleukin-6 is limited, to further assess the accuracy of interleukin-6 and other
cytokines for the diagnosis of joint prosthesis infection in different patients also need more in-depth research.

Xie Q, Lei GH. Blood inflammatory markers for the diagnosis of joint prosthesis infection.Zhongguo Zuzhi Gongcheng
Yanjiu. 2012;16(44): 8271-8278.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

W&k, F, 1986
i, TGRS
TA, BEk, F
BRFRIEER
iz, T BM
FRAPELH
K Jm AU BE T
7 @R
554398579@
gg.com

BIRAEH: Fh
18, Wb, Hax.
FALE)R, A
FIR. KA
I E F %R oA
Z. MKW
410008
Igh9640@
sina.com

hiE93265:R318
SCHRBRUTA

SO 2095-4344
(2012)44-08271-08

A% B 0 2012-07-11

5= B 4 2012-07-17
(20120526002/WJ - C)

8271



Chiness Joumalof

D, 4 MR ARSI T TR R L B b7 70 b /T

Department
Orthopedic Surgery,
Xiangya School of
Medicine, Central
South University,
Changsha 410008,
Hunan Province,
China

Xie Qiang,
Studying for master’s
degree, Department
Orthopedic Surgery,
Xiangya School of
Medicine, Central
South University,
Changsha 410008,
Hunan Province,
China
554398579@qq.com

Corresponding
author: Lei
Guang-hua, Doctor,
Professor, Chief
physician, Doctoral
supervisor,
Department
Orthopedic Surgery,
Xiangya School of
Medicine, Central
South University,
Changsha 410008,
Hunan Province,
China
Igh9640@sina.com

Received: 2012-07-11
Accepted: 2012-07-17

8272

i

0 3l

AL R EA A ARG 6 77 77 ik
NEAEE NI ZF, 7T H 8 & A BUR
BAVRE, TEXTHE. AP, £ 10%
KT BB EL T E AL BIRA L 0T
JE. il B B R A — A A4 5
KE, BAT, FAABFARYRA AT H
(R IE P AR ARKETAG M FE
HYVABR AL RIE HAES B RAE, 2 X
T EBEBARRERAEEZRGE TR,

MREBMAT BHRENEAFA
1%-2%, &#%% E#Ese 4 5%, (2
XA R R R A R AT T, BAR S
PN BT BABAR AN B 69 R ) i R
NN RPN AT B R T RR
R AER, HE R REFLAR DA Z R
B S B E B, QIR X T A8 X
TOBARAE R R A, BiE 2 FARAR
Pt KA EZ 0.59%, MliE 8 FRF KA
& 0.23%, —BRABRE, RAFHER
WPl Aegia R, LEBMK, 2
B LG ERRE XA e, Am
o T AMBIEGT R ARAE T BA, L&
KRG FE—AAR G BT E#E 3AMNA
PR A 6 Bt R AT B A e R RIS,
KEBAXTREARIETHRZIZ. BE.

VWX P B4 AR B AT R4
PR B B Tk, AT R AT
WwREHERTBERE — LA LR RAE
R B IESR, LB EAT AL, BT
FE2ME 0t C-REEKE, HEEMaN
MABARBP A2 ) (2-4 1), 2 & B IR EE R
%,

TR EBEIRE, O —RET, &
MEhiif EHAEOHEEHEFHLE
Bl RIERFAT T 5k, L2606 RIEIK.
AR, BARRA MBS0, BA, XA
—F I RREFAE LR A
AR B L3R B AN AR

R e 0 JE IR AARAEAR) o K K, KA dh
& me it HAEX T AR LG ESEZ

TR, FARBROGARAE Lo BB L R AR
. Fivh, stFRPBEHGHRENGEE G
BRE—ANEHGT RS, B ER20E
L

B ATt F B4 s AR 05 L de 5
BEAE. AR REFEE. MAMFES
Fa i F A F, (24898 F EAR AT A 0995
WX FBARALE, BERAAER TS TR
FI, EFamiitiB ek, LmiiiiE
Eio C-REEAOATRORTREG0F
FHBEIRE, (2L R A B A
sz 219,

(W BmELEETAG. KR, A
BEFRERS, TEE—ZI| K HER,
aiEamiei L 2, amitik 6 FAPEIR
BT a %, HEEBATSHEERN,
I EIE (G R A K E), A
i NFE 6 TMUAETE £ b5 Hphus] A2 & 24F
J, B BFAE 9T VA ROBR Q) 4% BAVR IR 15 09 = &
R, EFFHESA SRR EEE T E
HESHRCY gmpif 6 TRy S —
A F 58 KT BAR B R e A7 A

BT, XFFRFELAIXLTESR
JEABAR B Fe 0948 % 3% S M AR E ML ik
QAR

1 ZERFNTTE

1.1 #RFRIR

mEAN: F—AEH.

SRBIBERER: e %+ B AT
A LA % (CNKI: 2002 £ 2012 F) 4=
pubmed (2002 £ 2012 4F)4k3E % .

WA T I K A A KT Bk,
BAREE. L. XRELE” 2 “joint
replacement  prosthesis infection
diagnosis, laboratory tests”, &= 4 %% %
Ao L L.

1.2 Ai#rhE BARAR A T

() EA A4, AT X B
BARR LB kAR XA, AAEeE,
QA BAYA T fexd 14 B R e A A Bh 4G 16 R AR
ik,

P.O. Box 1200, Shenyang 110004 www.CRTER.org



W, SR MK RS YT T TR A2 W] 755 Wi

@j% WWW.CRTER.Org

(QMLEIF, T2 TR A 6975 W7 7 i 9 4K
BB I E, HR AR R HEEA @
A BRI BT 0950 XittAT T B4,

R)N EAH A, AR B SRR 6915 7 4847
SRAT AR S, B9 H A BIS R T BB AR
B R R 4 B3,

1.3 XBREBIME X404k 2| 1653 BLF, LMAF
HERATAL AT SARBAT IR i, 2N 30 X E,
MNFEARR B 5% B Y BIREJ )W ik
A ERN B

1.4 BESRR AARAZH 2 AR RFGHE T
WA, 15 LR R BB BIRB LY b a3
.

(8

2 NEOHERGERE

2.1 PARBELRER A LHKEARNLT &
15 R KHAT E M KR R TR T ARAR R S5 7 6 A
A FNN, X PRk 2 LB, kR A
%) B AR £ e B £ 20 S Bk B e 6 R AL
BB g K MRS 04 R AR A b R S
Ar530L AR AT £ B EARR LT Y

LW H ik R w B RATT B b s, 2ARILA
1.
NI SCHR 30 F
L3 MR T
RIS S T TR I
(n=7) »| HII I R R 2 B 2K
WH(n=4)
e A g YK
3% (n=6)
L35 56 P s g R
o | RIS 4 T
37 (n=6)
M1k e L o) B AT
fo ke R Z R (n=7) [
B1 NSO A R

2.2 PHABRRHFRLE RIS
2.2.1 AP BARREN L B THIXTR

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

RESe, RIHAEITEGL A MIEHRIER, SR
IR B B 04 4B 4R BRORMR AT IE SR R AT — P 3 S AP A
My RAF A ABAR R 64 ATV FF Ao o 0995 BT MK B
AT, R, WAEMITIE—H R O TR LB
JE) B 4 4R SGRAR P, A BHBAR B B 4L A RS AR R
FEME I R AR A B Bl R B, Boh A
AYGRIR, 15 R E RAE AR P A T RE R BT 4.
IRk A Mp3E s, Fteis Bk s B B T X 7 1R
IR B G, it iR R TS, BEFH
F, BMEFAEES., R, FIA QS EREA A ER
FRobd, 38 HAURE . A TR A b
FARUE R BEATAD A Hsi 2, oy F B rRbe, K36
JR B A ARIE BRA JUAT 57 B X B R € S AR K T AR
RBE,

222 BARRENFEMXLCERE BTG
VR A E e R B AL T R T O R AR AR R
PR A FRRMGET B, XL R A R AK
&7, BHIRS IAA R E BABRARAN D) 69 J7 ] 5 2
B ARE A ARG B, BS BT R 2 FAIA A HeAn ik
B 5.

AT BRI ER TR R AR, Hig A RE
FEARMI R ER BEW)E B F R, B
RO REIZORERFEANALTERL.
RARGR AT K. TIREEIH A . BhAH. ERFR
B JeRE. B, KPGESR. FEEIXME
WL BB E AT, AMALATER LR
ﬁii}%lzﬁ\ %[16-17]0

) o JE R o BB R AR B L ARIEAR
KRB G R EIGETR H G, T EMEFITE
B8l s Mg RIETRE SAMAARNBIASE
AR AlE RIEIR, B EMREAERIEEMRE 3 ANAF
2 FHIBREIE AN R IR, BRI E
J& 2 vl Bl IlE R

WA Y —fE T 3 HRATIRBREE: OF
TR, EHREHAEME. OXRH AR M@
A R MR SAABAR . QR A ARV IR L B 45
B AP AL,

Bt e T 2ot B R 8 RABARAEN AR F 32 A%
A RS, MR R K % E i d R R AR A
Hoob i A IR RABAR R R KA Ao A 4z ] 64
EFZRE. M AMERZ A O E T @ies % Rk
R (2R % 54 ikt mmied ik, @R
BEMBENER, mA X T O F 0 3 RABELA

8273



Chiness Joumalof

D, 4 MR ARSI T TR R L B b7 70 b /T

W, RS A AR R R

HE 2 MR R R R 4k M Ao o 4 60 40 1 AR5 T R AL
Zeth AR, RS mib A —AF. AR L miE
MAEFORBERTF RS T@E XL 10-
1000 4.

mE AYEEL SRR RIRAE TS
F . OAMIERA @ okt st % BB IEFT M,
W B, LT RAENTAFSED, OmyA
YT 3R tmie, BT X BRG], &
FTERARIVUERES, IAARSG@IeT K % &
NAFREE, BHSEMNZHRA. Oai AWk
BRI 6930 2h ST 482 A I ) 22 2k dm ) FE4F 749
P RFT —Fr 5iFdmE AR & LA R 4E R
AMEERR, FAT ORERAHENN—FZ A
WL R, LA RERAF Y3t A MR e zhE
T AL & % 44k A 202,

2.2.3 XPABRARE G W6 REIAS W

IEPR R : EHABRARR J i 7T 09 i Rk
RN T B LY RERIFGBARE B, BB T A
NAFGEHXT AR, EH5THALHIam. K
Faf] 0 R M BRI, ST o 5 R Rz
K, BIELA. EEAE T,

TR RS T BRI ARG E A ReE A E
WEHEWAER, BFEREHEIUNANEIN., 0k
MREAETAEXT B TR L A, EF5H
T B S R RAT, 1240 A REF e RAR B ILAE
SRR, R R A RRE S G R, 2 FF
¥e IR E BT, £ EKREE
RBK P A RATFI AL A TIR, B GEMELAE
BT e,

BHT: B AT, SHBEARE R 6Bt A — s R
REBEE LR B F Ao E LR B A
HBEORE, FIARA A REIN. ZHELSE.
WUBRBFZE . AT RUEFAELER T RBR
He— AN S A 8915 BT

VB AT B E SRR B A SRR,
BB G T ik, RESERTA DN, R EH
EXTERE —AFERRREINBNAER, &
GhRELEETEL, b hiif C-REEH. 2%
F 52 BN BAREP AN Z) (2-4 1), 4L FE IR

BEIKER., D —REF, HhT 0
FeE AR FAE BN RIEIR AT

MRk, EA W RIER . ARIEB A KA EM B
¥, SWiAREA: OF R aRFEE X T A
By QAFRESFTAT AR, AT RIMM,
Q@5 A ETLRFTESH4 3 R: oii>
30 mm/h; C-RE%&®E >10 mg/L; BEHRAATF
Rl Z V1 kFEM; KAELESE NS @&
AEP; PP IFA>1/3 63 s KA, 44 3 XA
F4h 1 RBP4 o A

SKIRERE. KR ERE LB AT RERREEEH
F A4 wr £ AR A T k. @ w3
o, Ll EFe C-RE & @ A A 3R TR
Rty FAEERE . fH AT T SRS 09
HECEAF, AT IR b 2 AR, R
Fo C-RALE 6 AL AR EWE—RITH
KRR T LI,

B miANE 6 TS B vk b & 24F

R, BB IR T VAR B 2R A 45 BAURIR A, 69 = 2422,
EFFHIE A SR &G T BA T2, #
50 38 A HAR A I KR R B AR R A 454, @
mpNE 6 THRA B — AR T8 X P RARRE S
AR,
224 ik KHAFEM O RBE R FESAT
RIEAT 78 1) K Bz 69 B A VATSRIZ, F 41 4,
4 37 %), F3)F# 64 % (19-90 %), H 57 BIAE
Bg X BARBRG &L, S LT R EE N
B @mititd, atmfiiiER, @itk 6, C-RA
EA, AR HRA. FRETAME. AT
MUA. A (A %)% R L& 129,

R1 MRSV R R BT
FAMETTIE . HERGIE RIS A0 A

Item WBC ESR CRP IL-6
Cut-off level < 6.2 < 32 < 3.2 <12.0
Sensitivity 0.7 0.81 0.95 0.95
Specificity 0.6 0.89 0.96 0.87
Positive 0.4 0.74 0.91 0.74
predictive value
Negative 0.86 0.93 0.98 0.98
predictive value
Accuracy 0.63 0.87 0.96 0.89

ESR :erythrocyte sedimentation rate;WBC: white blood-cell count; CRP:
C-reactive protein serum level; IL-6: interleukin-6 serum level
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ESR: erythrocyte sedimentation rate;WBC: white blood-cell count; CRP:
C-reactive protein serum level; IL-6: interleukin-6 serum level
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IEERBIEHEFRIEFE. “JAT” (apoptosis); “IRiF” (protect); “{{k” (donor)

H3L Ex:0] &
XERAT A large number of apoptotic neurons (50%-60%) SIN-1 (1 mmol/L) dramatically induced
were observed following 1 mmol/L SIN-1 treatment. apoptosis (50%-60%).
GlEE Chloride channel blockers display certain protective Chloride channel blockers can protect against
effects against neuronal injury induced by NO neuronal injury induced by NO.
TRIPAER Moreover, studies have demonstrated the protective | DIDS also protects in a staurosporine-induced

role of DIDS in staurosporin-induced mouse cortical or
N-methyl-D-aspartate-induced rat hippocampal
neuronal injury

mouse cortical injury or
N-methyl-D-aspartate-induced rat hippocampal
neuronal injury
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This study induced rat hippocampal neuronal apoptosis
in vitro by 3-morpholinosydnonimine (SIN-1) as nitric
oxide (NO) donor according to the mechanism of
ischemic brain injury to investigate the role of chloride
channel activities in neuronal apoptosis as well as the
relationship between ischemic/hypoxic sensitive
neuronal apoptosis and chloride channel activities.

This study induced rat hippocampal neuronal
apoptosis in vitro by 3-morpholinosydnonimine
(SIN-1), a nitric oxide (NO) donor that induces
ischemic brain injury, to investigate the role of
chloride channel activities in neuronal apoptosis
as well as the relationship between
ischemic/hypoxic neuronal apoptosis and
chloride channel activities.
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