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BE. (B8] ST EASS4EE AR AR (albumin/fibrinogen ratio, AFR) . C FN&E I/ (HEM/FBREH) L& (CRP/
albumin/globulin ratio, CAGR) HIHEH (albumin, ALB) X A T. 25 B3 A J5 5655 B4R G (periprosthetic joint infection,
PID) BIBWi . [F3k] BIBESH 2018 4F 1 H—2021 4F 1 HZEARBEATHE . BT BB AR 95 Bl IR R, Horp
45 FRSWT R PIL, 50 IS WA TG EPERSE) (aseptic loosening, AL) . ZEit/r M 45 b5, LA ROC it 8 & Wissbrn
RIE SRR, IHRIEITZE N e Wiiite . [Z8R] PIT41AY CRP [(42.2+47.4) mg/L vs (8.8+18.4) mg/L, P<0.05]. ESR
[(54.2+27.7) mm/h vs (22.2+18.7) mm/h, P<0.05]. FIB [(5.1+1.4) g/L vs (3.4+0.8) g/L, P<0.05]. GLO [(32.1%6.3) g/L vs (27.4+4.5) g/L, P<
0.05] il CAGR [(39.6+43.6) vs (6.6x14.8) , P<0.05] /K- V¥ 5 & & F AL 41, 1 ALB [(37.0+7.4) ¢/L vs (40.7+4.1) ¢/L, P<0.05] fil AFR
[(7.9+3.1) vs (12.9+3.3), P<0.05] ¥J & K T AL 20 (P<0.05). ROC 7 #7#£#, FIB (AUC=0.869. RIFE=82.0% . 55 &=
80.0%) . AFR (AUC=0.864. ZRE(JF=92.0% . %55 E=80.0%). CAGR (AUC=0.825. RHEJF=90.0% . 5 fF=66.7%). GLO
(AUC=0.768. REE=54.0% . Fi/E=91.1%) 2Wi PJI HEYI R, 1 ALB M{EN—M (AUC=0.754, REJE=86.0%. Fi5F
[E=60.0%). [£¥#] AFR. FIB Fl CAGR A[{EH PIT 2 A i BIHE 45 .
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Abstract: [Objective] To explore the significances of albumin/fibrinogen ratio (AFR), C-reactive protein/ (albumin/globulin) ratio

(CAGR) and albumin (ALB) in the diagnosis of periprosthetic joint infection (PJI) secondary to major joint replacement. [ Methods] A retro-
spective study was done on 95 patients who underwent revision of hip or knee arthroplasty in our hospital from January 2018 to January 2021.
Of them, 45 patients were definitively diagnosed of PJI, while the remaining 50 patients were definitively diagnosed of aseptic loosening (AL).
The blood test parameters were compared between the two groups, then which were analyzed by ROC curve to calculate the sensitivity and
specificity, and the diagnostic efficacy by area under curve (AUC). [Results] The PJI group had significantly higher level of CRP [(42.2+47.4)
mg/L vs (8.8+18.4) mg/L, P<0.05], ESR [(54.2+27.7) mm/h vs (22.2+18.7) mm/h, P<0.05], FIB [(5.1x1.4) g/L vs (3.4+0.8) g/L, P<0.05], GLO
[(32.1£6.3) g/Lvs (27.4%4.5) g/L, P<0.05] and CAGR [(39.6+43.6) vs (6.6+14.8), P<0.05], while significantly lower level of ALB [(37.0+7.4) g/
Lus (40.7+4.1) g/L, P<0.05] and AFR [(7.9+3.1) vs (12.9+3.3), P<0.05] than the AL group. As results of ROC analysis, the FIB (AUC=0.869,
sensitivity=82.0%, specificity=80.0%) , the AFR (AUC=0.864, sensitivity=92.0%, specificity=80.0%), the CAGR (AUC=0.825, sensitivity=
90.0%, specificity=66.7% ), and the GLO was good (AUC=0.768, sensitivity=54.0% , specificity=91.1%), while the ALB was fair (AUC=
0.754, sensitivity=86.0%, specificity=60.0%). [Conclusion| AFR, FIB and CAGR might be used as new auxiliary marker for PJI diagnosis.
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0.9% "o ZIFRAE R AL BRA N R ME . R4S 2014 4
J¢ LA B 8% B Y 22 2 (Musculoskeletal Infection
Society, MSIS) #fIfL7% C J i & 1 (C-reactive pro-
tein, CRP) FHLIL 40 M UTRE R ( erythrocyte sedimenta-
tion rate, ESR) W II$8 45 51 A PJL 4 ¥R 2212 Wi b 1
o 3RS T PR WERRME . B B R JC S
R4 b5, AEASEEXT PIT 1912 B4R A1E 1009% 1Y fiUJE%
PEFIRE S 2 W PERE o I IR B BE X PIT AR 3 SR ]
O B Al 1A 10 3 Q0 R 5 A BB AR R YT (debride-
ment, antibiotics, irrigation and retention, DAIR ) Bl
BB BB ARERIT TR, BT &l
JE 5 PIL R A IR] B OIAR G, PR Y AT 5 Y o A
SRS W PITRRE T BRI PR | A LA
AR )

Y AR (fibrinogen, FIB) J&—FpEE LAY
MAFFHREY), WFFER B HARBE M S S A AEHL
il Z [ AR B SRR DG ' A P BATERE A R A5 o
KB, FIB, D-—%{K (D-dimer) . FIFEAAREALL
. (albumin/globulin ratio, A/G) 7Ei2 W PJ1 h B AT —
SEYHE Y B SCIRAIRIE , HE S 4EE
Fe% (albumin/fibrinogen ratio, AFR) 4 A —IGHT 4 I
THFPREYTESAE . BRI 2R B A O0 571
PRSI E, SEICTE =2 A, TERmkparseh
WM T C MR, (HERAREN) A (CRP/al-
bumin/globulin ratio, CAGR) 7E PJI B2+ H A 5w
(/AN =R

W AR A WFFE IR AFR S8 AR TE PIT 2 W7 i 4
{d, T CAGR A1 (albumin, ALB) $RFREEF B
9. K, fEFRGX 3 WidEhs, AIREZ2 W PILAY
AWERESFREY . S BE s 2018 4E 1 H—
2021 4F 1 AL NREBEATHE . G & #E
AR K 95 ] B W Im K %R, B TE R AFR,
CAGR. ALB 2 PJI (0 fEL

1 BAREFE

1.1 2WibrifE

PJL 2 Wb . AR 2014 iz MSIS 9 PJT 2 W
PRUE 2, MAEA WA EEAREZ — 5 N E AR
HER R 3 ANEE, WA PIL. EE2WiARME: (1)
S5EAMEEE; (2) KR NE—ME. K
FZWibRE . (1) ESR B4HRA CRP FHi; (2) %
W A B T A T e B 4 MR A (LE) 4R
B4+; (3) KWW AP RGN L F T (4) B
1154

AN FEBAE s (5) B 20 29 B2 oy BT 45
HRFHM:

BARTCHEPENS B (aseptic loosening, AL) 2 Wikx
W A TC R MR SRR A 2 Wibs i Y, (1) I
PRAEAR : &5 A & Bl HE 5 R A AR A S A
W AR A B 07, BATAE R R LR I LA, RIH Uiy
R (2) R ARIRSCE K IR Bl E e pk v
JE>2 mm 1 X Z0% 2l T IR, i S8l AT MR
Yis (3) HEBRE PIL 5 E A AR 5
12—kt

[UEPE 20 2018 4F 1 H—2021 4F 1 HFF4 PII
o AL W ATaE . MG B RIE AR 95 il il
PRERE, Hoh 45 ] (47.3% ) Wk PIL, 50 4]
(52.7%) Wik AL, PRALEEYER] . A0 . M50y
BTG5 X (P>0.05), HR ALY T
AREBA 7T 22 T8 Gt 2# 3 L (P<0.05) . AHFFE4
T A NREREXCHEE R SHE (Y5,
2020.80), Frf A B MIE R

®1 MABRE-RABSLE
P41 AL

it (n=45) (n=50) A
Ry (F, xxs) 68.0£12.2 65.9+12.3 0.411
o (i, o) 18/27 25/25 0.328
HIRTA (], TKA/THA) 27/18 14/36 0.002
) (1, 2245730 21/21/3 18/26/6 0.518

2, THA, total hip arthroplasty, 4 5¢ 37 E AR ; TKA | total knee
arthroplasty, 2517 BA
1.3 K ik

TRHA AR HIERRESHKIM 2 ml & T
EDTA-K2 HLBEE N, 7% & A B PA-990
(Sysmex, HZA) [k H G vkl € CRP; 7F
Alifax TEST1 23 % (Alifax, 2 RH]) FRHEH
ORI E B Sy PG ESR ;R A B 7S R FR K
M3 ml FAEEEN, B.O008M%E, 7€ ARCHI-
TECT C16000 H shA4 1kt (HES:, EE) L,
FINYRI S AR ALB /KO, a5 45 Bk
HH (globulin, GLO) 7K 5 RAEFIKIML 2 ml T4y
GIREPTREE Y, B OB, FE4 A ShEE s Hr
% CS-5100 (Sysmex, HA) Ll Clauss 30 &
FIB 7K, B A BE 90 D7 RS T IE A 6 A
AVRUERE ) CRP, ESR, FIB, ALB. GLO Ay%E55H
g, IEHHEAR T AFR= ALB/FIB, CAGR=CRP/
(ALB/GLO)
1.4 TFNFERR
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HR A5 i A2 Wk 2 A 61 3k PITZH AT AL 4,
P4 CRP. ESR. FIB. ALB. GLO. AFR #il CAGR
XF P12 e
1.5 SGitseneks

K HI SPSS 21.0 A AT et 27 o0 b . i Eds
PLx+s Fon, BORLRIERSE, THEEIEDL © s
Fon, WYL FLBCR AT FEAR ¢ K BB R
IEARARRE, SRABFIRLS . THEERER A o K56
8¢ Fisher Kitfi % . K H GraphPad Prism 8.0.2 {4
2R TAERE (ROC) hZk, 15 & kG5
FEPR B £ N AL (area under curve, AUC) | H{JE%
FE . Rt RAEEWEESESE, OG22 B
fit . AUC {4 M 1 (0.900~1.000) , F (0.800~
0.899) , —f#% (0.700~0.799) , # (0.600~0.699), 1§
JeizWie ) (0.500~0.599). P<0.05 K22 57H Giit

2 # R

2.1 BRI R

PIL 415 AL AL B E RSS2, #hisht
PJI Z01%) CRP, ESR. FIB. GLO Fl CAGR /K F-1 &
FET AL 4 (P<0.05), 1fii ALB 1 AFR /K3 i 1%
T AL #4 (P<0.05).

%2 95 THA #1 TKA BERIZHRIGER ( % +s)

5tk

b PIL 4l (n=45) AL# (n=50) P{H
CRP (mg/L) 42.2+47.4 8.8x184  <0.001
ESR (mm/h) 54.2+27.7 22.2+18.7 <0.001
FIB (g/L) 5.1+1.4 34208  <0.001
ALB (g/L) 37.0+7.4 40.7+4.1 0.002
GLO (g/L) 32.146.3 27.4+45  <0.001
AFR 7.9+3.1 12.9+33  <0.001
CAGR 39.6+43.6 6.6:148  <0.001

2.2 WY R g

% THA B TKA KB - A g Rk 3. 3R
4, THA il TKA #i2KF PJI, 3 CRP. ESR. FIB A
CAGR /K F-H 5T AL i (P<0.05); i PJT 41
#) AFR K 5K T AL 44 (P<0.05). 7E THA &,
PJI 5 AL Wigiin) ALB il GLO 22 S e84 L
(P>0.05). £ TKA A&, PJI 4Ay ALB /KF B &% T
AL # (P<0.05), 1M PJI 41 GLO /KB E & T AL
241 (P<0.05),

F3 546 THA BEWSHEIEER (7+s) SR

Bzt PJIA (n=18) AL (n=36) P 1Y
CRP (mg/L) 40.6+52.8 10.5+21.3 0.004
ESR (mm/h) 53.3+32.4 24.1+20.3 <0.001
FIB (g/L) 4.8+1.8 3.4+0.8  <0.001
ALB (g/L) 38.8+10.3 41.2+4.3 0.226
GLO (g/L) 30.4+5.8 27.5+4.9 0.055
AFR 9.2+4.1 12.9+3.8 0.002
CAGR 37.4+50.2 4.6+6.6  <0.001

R4 416 TKA BEFSHREER (r+) SLE&

E 27 PIT4L (n=27) AL# (n=14) P1{H
CRP (mg/L) 43.2+44.4 4.6+5.2 0.003
ESR (mm/h) 54.8+24.8 17.3£129  <0.001
FIB (g/L) 5.3+1.1 3.320.9 <0.001
ALB (g/L) 35.7+4.3 39.4+3.2 0.008
GLO (g/L) 33.146.6 27.1+3.4 0.003
AFR 7.0+1.8 127+1.8  <0.001
CAGR 41.0+39.6 11.8+25.9 0.017

2.3 EEIKHY ROC ZHrss 4

AREF CRP. ESR. FIB, ALB, GLO. AFR
1 CAGR 27 PJL () ROC #h £k W I 1a, 45000
5. FAEARIZWiAY AUC fH B M 2K A . FIB>
AFR>ESR>CAGR>CRP>GLO>ALB, #% M2 Wi (B b
#E, FIB, AFR. ESR. CAGR Fl CRP #§#5i2 W PJI
I EY M R, ALB Fl GLO $84512 Kt PIT HI41H
— .

&5 954 THA 1 TKA B2E 27 PJI B ROC K& R

sk Hﬂ%?ﬁfﬂ [y T— RgE FrRE

(95%CI) (%) (%)
CRP 0.814 (0.724~0.903) 14.580  86.0 68.9
ESR 0.847 (0.771~0.922) 47500  94.0 57.8
FIB 0.869 (0.796~0.942) 3.955 820 80.0
ALB 0.754 (0.654~0.852) 36.650  86.0 60.0
GLO 0.768 (0.673~0.862) 26700  54.0 91.1
AFR 0.864 (0.785~0.943) 9.070  92.0 80.0
CAGR 0.825 (0.738~0.912) 13.960  90.0 66.7

2.4 FEERATR ROC 4347

THA #J CRP. ESR. FIB. ALB. GLO. AFR A
CAGR 2 PJI ) ROC i £ WL 1b, Z553 0% 6.
HAEAR 2 AUC fH H & 20K . ESR>FIB>
CAGR>AFR>CRP>ALB>GLO. H## ROC 4> #7,
B2 Wi (EARIE, ESR. FIB. CAGR. AFR. CRP
1 ALB $5HR 2 Wi ¢ P B E IS A — k. GLO
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FEPRZ W ST PIL M E N 2 .
Fz 6 540 THA BERT PJL K ROC &R

FTEEE " 7 T AFR. CAGR AJ 3L Tt PR v i
SR Rl = 2 = ATTR = S = o =T SN ST ()

- 2 WNIpA Y REYE R

(95%CI) (%) (%)
CRP 0.740 (0.584~0.896) 8.330 722 77.8
ESR 0.774 (0.644~0.904) 44.000 86.1 55.6
FIB 0.768 (0.624~0.911) 3.955 83.3 66.7
ALB 0.706 (0.554~0.858) 37.250 80.6 55.6
GLO 0.677 (0.527~0.827) 26.850 55.6 77.8
AFR 0.741 (0.589~0.894) 9.025 88.9 61.1
CAGR 0.765 (0.604~0.927) 15.340 94.4 61.1

TKA /) CRP. ESR. FIB. ALB. GLO. AFR i
CAGR £ PJI ) ROC M1 LA 1c, KI8FRIZWIHY

FE . A teES R 2 W e A, (L2 R T HLA S B
A2 PIT R A AT RE

F®7 4161 TKA BEER PJI I ROC FHER

- lIERNaEiA R REPEZ FrABE

(95%CI) (%) (%)
CRP 0.900 (0.807~0.991) 14.370 92.9 74.1
ESR 0.944 (0.873~1.000) 22.500 85.7 9.6
FIB 0.921 (0.822~1.000) 4.120 85.7 88.9
ALB 0.766 (0.620~0.912) 36.450 85.7 70.4
GLO 0.827 (0.697~0.957) 26.150 50.0 100
AFR 0.984 (0.951~1.000) 10.32 100 96.3
CAGR 0.831 (0.678~0.984) 9.665 85.7 77.8

AUC {8 1 & 2 KKK A AFR>ESR>FIB>CRP>
CAGR>GLO>ALB, L3 7. ¥ 082 W7 (8 4 i,
AFR. ESR. FIB il CRP #§bri2Wi 1T PIT A
BItt, CAGR F1 GLO F84R 12 R 5T PIT I
R, ALB f8PRIZIIROCTT PIL (M E R —Hk .

3 3t i

PIL N TG B G - B IF RAE, 2808
HT TR R BB A I3 1 53R Y7 5 52 A G T s 221K
FARTH, HIRYT I SA R 60 5 5 d 2
a2 AR, R A B iR -
3. Toll ¥4 (toll-like receptor, TLRs ) A
FWOESE A H = PILZWIERERIPREY), (EAS I BT
7 FRR IR M S 2 4V e AR PR ) 1 AR I IR 1

ALB 1By e it fz W5 35 7K 7 5 98 0E AR 1 45
bR, MGERGEHEIIGH, HEA S RSN
fiX. Wang 55 " BF5Y K] ALB 2Wr PJ1 W2 iRt i
AUC 5 0.774, R B FEE 5 B2 53 3 h 67.5% Fi
77.5%, SABSEEERARL, fE PIL AR IR,
ALB L 36.65 /L A by e A L 1) 2 00788 VR S 8
I35 86.0%F1 60.0%, AUC FU{E A 0.754, 1E45T0
febR R AL, HZ I8 AUC WAL BRUE, 2 W (E—fK .
TEVEE L P R0, ALB ZEEET PIT 4
AL AWM EZES ARG 223 Lo 87E P IS W
. NETESEE H ALB AE R PIT B2 Wibs 4 LA R itk
T RAEARSIESE, BT ALB 788 . BT PII
W M E .

1.0~ 1.0~ 1.0~
» I_IVI | } I A
-
0.8 0.8 ; 0.8—/ | r (
0.6 0.6 0.6
# i #
@ ~— CRP @ =~ CRP l% —— CRP
W o4 — LS o o4k —
i g'l-_g —— ALB —— ALB
AR — 6Lo ~—— GLO
02 = chok 0oL = 02- —
— ke — s —_—
0.0 ] 1 1 1 J 007‘ | 1 | | 0.0 1 1 | 1 J
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Ly ® L R ® 14

1 FEFEARTIN PIT & ROC 43#rith <k

FIB BIBEILIN 7 1, SRBEIM -5 RAEA SR IIEIRZ
— Pl BRI R AL AR LRGN, ALB 8/ 11
FIB [AEE I 2% S 5 A AEAL R A AT e 7
BEFERIBEIEH , 2RI (O S A IR AR bR re PIT B¢

1156

la: %K ROC fhgk

1b: THA B# ROC 14k 1le: TKA H3 ROC <k

R BT T 50T, AR . Ty
RO AT ROC 43 M 45 2R . AHESE 45 SRR,

FIB (AUC=0.869) Fil AFR (AUC=0.864) 7 PJI f{j%%
RiZWr M R, FEXTIRSCT PILi2 i, FIB
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(AUC=0.921) F1 AFR (AUC=0.984) HJiZ Wit 18 K
P, MiXFHEOCTT PILi2With, FIB (AUC=0.768) #il
AFR (AUC=0.741) WiZWih(E A —M . FET7 MR
A5, Maimaiti 28 "2 35 466 9% N T 5675 #il1E
FARBY B EIFIE L IUE AFR R TEEAR G S HRAR
B B E bR S, FFIER T AFR $5AR7E N AL
BE 2 BB KA S0 PIT A BAT 5 (0 T A
fH (AUC=0.721). Jiang 5§ " @it 336 ] THA RJ5
BE VR RN AFR (B2 206 B AR S5 1E 2
STIERR R .

L & FMIAFFEIE T CAGR 7E PIT B2
AEENE ™, R 3. R b i A AT (e 1 A5
S 43 1R 96.0% F1 92.0% , AUC HI{H 4 0.980,
8 AUC W R IZ W E L. SASIR 58 45 A
b, PA 13.960 1 A fre A3 T (1 1 2R 50 R RN 2 B2 4
WK 90.0%F1 66.7%, AUC HI{E K 0.825, HZaige
AETEFR CRP (AUC=0.814, REH=86.0%, FiE=
68.9%) AHIE, PILIZWiME N K. AL, Hei. B
KL HIRTT CAGR A9 ROC 43 Hr &b (HE Gy
PJI AUC=0.765, & 577 PJI AUC=0.831) , #* Hj
CAGR TEZWIE XY PIT Y2 W LRLREE & . VR
VT & BA M E T8 R, AFR Al CAGR 7£ P12 Wi
WEMFTR D, WU 22— T

ARIFRAFAELL AR . (1) JERTIEHTT, 17
FE—E W RE MR Y, FLARRE ¢ 2 HEBR A TR 2 M
RIsgm; (2) K% B H AL A IFAESFE X AFR .,
ALB Fl CAGR W52 ; (3) Bum AR, KRiFfTa.
PPk PITEZE 7347 L RO 5 sk B A Je %) R XA
DR BRG]

2 BT, 1E#& AN AFR. FIB Fil CAGR AJfE
i PILIZWr AT A B 4845, B AFR A1 FIB 7E G
PIL 2 W B B 2 Wi (e

S Hk
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