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Abstract: [ Objective] Periprosthetic joint infections (PJI) are currently the most calamitous complication after ar-
throplasty. Although achievements have been made in many markers for the diagnosis of PJI, the lack of a gold standard re-
mains a great obstacle for early diagnosis. This study aimed to investigate the association between coagulation markers and
the development of PJI in patients undergoing revision total joint arthroplasty (TJA).[Methods] We conducted a retrospec-
tive cohort study with a total of 2 517 patients who underwent hip or knee arthroplasties from January 2011 to January 2022

(2 394 with primary TJA, 87 with aseptic revision and 36 with PJI). We applied univariate analysis and multivariate logis-
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tic regression to analyze differences of coagulation factors between primary TJA and aseptic revision or PJI group. Receiver
operating characteristic (ROC) curve and area under the curve (AUC) were used to measure the diagnostic value of coagu-
lation factors in predicting PJI. [Results] Coagulation factors and their ratios including plasma fibrinogen (FBG) , pro-
thrombin time (PT), thrombin time (TT), activated partial thromboplastin time (APTT) , platelet (PLT), mean platelet
volume (MPV) , platelet distribution width (PDW), plateleterit (PCT), PLT/MPV, PLT/PDW and PLT / PCT were in-
cluded in this study. High FGB level was strongly correlated with the risk of PJI compared to other coagulation factors. The
optimal threshold value of FBG was 4.53 ¢/L with a sensitivity of 47.22%, a specificity of 93.07% (Primary TJA group vs.
PJI group). Similarly, the optimal threshold value of FBG was 4.44 ¢/ with a sensitivity of 47.22%, a specificity of
95.40% between the other two groups (Aseptic revision group vs. PJI group). ROC curve analysis demonstrated moderate
diagnostic performance of FBG (AUC value) , indicating a potential to be a diagnostic marker for PJI.[ Conclusions] FBG
is significantly correlated with PJI and it can be used as a potential non—invasive marker for early detection. It may serve as

a safe and cost—effective tool for assessing PJI in clinical work.
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Table 1 The characteristics of patients who underwent total joint arthroplasty [n, M (P,,, P,), n(%) ]
Group and Variable Primary TJA Aseptic Revision PJI HIY P
No. of patients 2394 87 36
Agelyear 65.0(57.0, 72.0) 65.0(52.0, 72.0) 65.5(58.0, 70.0) 0.651" 0.379
Sex 11.499”  0.003
Female 1686 (70.4%) 48 (55.2%) 21 (58.3%)
Male 708 (29.6%) 39 (44.8%) 15 (41.7%)
Joint 56.803° < 0.001
Hip 1090 (45.5%) 75 (86.2%) 20 (55.6%)
Knee 1304 (54.5%) 12 (13.8%) 16 (44.4%)
Diabetes Mellitus 0.232? 0.890
Diabetic 280 (11.7%) 11 (12.6%) 5(13.9%)
Nondiabetic 2114 (88.3%) 76 (87.4%) 31 (86.1%)
Blood pressure 5.331% 0.070
Hypertension 846 (35.3%) 21 (24.1%) 15 (41.7%)
Nonhypertension 1548 (64.7%) 66 (75.9%) 21 (58.3%)

" Data are presented as median (interquartile range) and calculated by the Kruskal Wallis H test. >’ Data are presented as the number (percent-

age) of patients and calculated by the chi-square test. P < 0.05 was regarded as statistically significant. TJA: total joint arthroplasty; PJI: peripros-

thetic joint infection.
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Table 2-1 The comparison of coagulation biomarkers between patients with primary TJA , aseptic and septic revision
[M (st’ P75)]

Coagulation Biomarkers Primary TJA Aseptic Revision PJI H P

Fhg/(g/L) 2.98(2.57, 3.52) 2.95(2.52, 3.45) 3.97(3.02, 4.72) 24742 <0.001
PT/s 11.40(11.00, 12.00) 11.50(11.00, 12.20) 12.00(11.53, 12.70)  17.078  0.008
TT/s 17.60(16.90, 18.40) 17.60(16.70, 18.16) 17.20(16.30, 18.38) 3261  0.196
APTT/s 27.00(24.90, 29.50) 27.10(25.00, 29.36)  28.85(25.98,31.58) 8350  0.015
PLT/(X10°/L) 232.0(196.0, 275.0) 228.5(184.0, 263.0)  248.0(210.8, 346.6)  4.066  0.131
MPV/AL 10.00(9.40, 10.60) 10.00(9.47, 10.60) 9.60(9.33 , 10.10) 5162 0.076
PDW/IL 11.80(10.70, 13.60) 12.00(10.80, 13.19) 10.85(9.93, 11.78)  13.599  0.001
PCT/% 0.23(0.20, 0.27) 0.23(0.20, 0.26) 0.24(0.22, 0.34) 2559 0.278
PLT/MPV 23.51(18.98, 28.63) 23.12(19.22, 25.63)  25.30(21.05, 36.92)  4.659  0.097
PLT/PDW 19.62(14.93, 24.58) 19.51(14.64, 22.88)  2226(16.99, 33.38)  7.999  0.018
LPCT 1 000.00 997.06 1 045.65 6300 0041

(938.10,1 063.17)

(925.00,1 047.49)

(998.20, 1 082.54)

Data are presented as median (interquartile range) and calculated by the Kruskal Wallis H test. P < 0.05 was regarded as statistically signifi-

cant. TJA: total joint arthroplasty ; PJI: periprosthetic joint infection; CI: confidence interval; Fbg: fibrinogen; PT: prothrombin time; TT: throm-

bin time; APTT: activated partial thromboplastin time; PLT: platelet; MPV: mean platelet volume; PDW: platelet distribution width; PCT:

plateleterit.
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Table 2-2 The multivariate logistic regression analysis of coagulation biomarkers between patients with primary TJA

and septic revision

Variable b 8, Wald x* Adjusted P OR OR 95%CI
Constant -4.197 0.618 624.799 <0.001 = =
Fbg/(g/L) 0.628 0.114 30.398 <0.001 1.873 (1.499,2.342)
PT/s 0.435 0.122 12.723 <0.001 1.545 (1.216,1.961)
TT/s 0.062 = =
APTT/s 0.123 0.037 11.193 0.001 1.131 (1.052,1.215)
PLT/(x10%/L) 0.005 0.002 6.694 0.010 1.005 (1.001,1.009)
MPV/L 0.138 = =
PDW/L -0.305 0.098 9.597 0.002 0.737 (0.608,0.894)
PCT/% 0.061 = =
PLT/MPV 0.046 0.017 7.316 0.007 1.047 (1.013,1.082)
PLT/PDW 0.060 0.016 13.993 <0.001 1.062 (1.029,1.095)
PLT/PCT 0.167 = =

The adjusted P value was assessed by the multivariate logistic regression (forward likelihood ratio method) regarding age, operative joint, sex,
hypertension, and diabetic status. P < 0.05 was regarded as statistically significant. TJA: total joint arthroplasty; PJI: periprosthetic joint infec-
tion; CI: confidence interval; Fbg: fibrinogen; PT: prothrombin time; TT: thrombin time; APTT: activated partial thromboplastin time; PLT:

platelet; MPV: mean platelet volume; PDW : platelet distribution width; PCT': plateleterit.
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Table 2-3 The multivariate logistic regression analysis of coagulation biomarkers between patients with aseptic and

septic revision

Variable b S, Wald Adjusted P OR OR 95%ClI
Constant -0.882 0.198 19.826 <0.001 - -
Fhg/(g/L) 1.171 0.279 17.638 <0.001 3.225 (1.867,5.571)
PT/s 0.204 - -

TT/s 0.727 - -
APTT/s 0.246 - -
PLT/(x10°/L) 0.006 0.003 4303 0.038 1.006 (1.000,1.013)
MPV/L, 0.190 - -
PDW/IL -0.364 0.135 7.287 0.007 0.695 (0.533,0.905)
PCT/% 0.110 - -
PLT/MPV 0.057 0.026 4.821 0.028 1.059 (1.006,1.114)
PLT/PDW 0.078 0.026 9.060 0.003 1.081 (1.028,1.138)
PLT/PCT 0.173 - -

The adjusted P value was assessed by the multivariate logistic regression (forward likelihood ratio method) regarding age, operative joint, sex,
hypertension, and diabetic status. P < 0.05 was regarded as statistically significant. TJA: total joint arthroplasty; PJI: periprosthetic joint infec-
tion; CI: confidence interval; Fbg: fibrinogen; PT: prothrombin time; TT: thrombin time; APTT: activated partial thromboplastin time; PLT:

platelet; MPV: mean platelet volume; PDW : platelet distribution width; PCT': plateleterit.
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Fig.1 The comparison of coagulation biomarkers between patients with primary TJA , aseptic and PJI
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Fig.2 The ROC curves of coagulation biomarkers in the diagnosis of periprosthetic joint infection
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Table 3 The diagnostic performances of coagualtion biomarkers in predicting PJI

PLT/ PLT/
Items Fbg PT TT APTT PLT MPV PDW PCT PLT/PCT
MPV PDW
Primary vs. PJI
P <0.001 <0.001 0.108 0.004 0.090 0.006 <0.001 0.165 0.064 0.008 0.003
AUC 0.74 0.69 0.59 0.63 0.59 0.61 0.68 0.57 0.60 0.63 0.62
Threshold 4.53 11.75 16.40 28.10 230.00 9.85 11.40 0.33 34.72 30.10 985.48

Sensitivity/% 4722  66.67 36.11 61.11 72.22 66.67 7222 27.78 30.56 33.33 83.33
Specificity/% 93.07 67.08 8530 6391 48.29 57.18  58.65 93.82 91.10 90.14 44.57

+LR 681 203 246  1.69 1.40 156 175 449 3.43 3.38 1.50
-LR 057 050 075 0.6l 0.58 058 047 077 0.76 0.74 0.37
PPV/% 9.3 3.0 3.6 2.5 2.1 2.3 2.6 6.3 4.9 48 2.2
NPV/% 992 993 989  99.1 99.1 99.1 993 989 98.9 98.9 99.4
Aseptic vs. PJI

P <0.001 0.006 0280 0081 0077 0028 0000 0.112 0047 0009 0014
AUC 076 065 056 060 061 062 069 059 0.62 0.65 0.63
Threshold 444 1150 1640 2790 23000 985 1140 022 3468 2147 99230

Sensitivity/% 4722  75.00 36.11 61.11 72.22 66.67 7222 75.00 30.56 61.11 77.78
Specificity/% 95.40 50.57 83.91 64.37 52.87 57.47  62.07 4828 95.40 65.52 49.43

+LR 10.27 1.52 2.24 1.72 1.53 1.57 1.90 1.45 6.65 1.77 1.54
-LR 0.55 0.49 0.76 0.60 0.53 0.58 0.45 0.52 0.73 0.59 0.45
PPV/% 81.0 38.6 48.1 41.5 38.8 39.3 44.1 37.5 73.3 42.3 38.9
NPV/% 81.4 83.0 76.0 80.0 82.1 80.6 84.4 82.4 76.9 80.3 84.3

PJI: periprosthetic joint infection; Fhg: fibrinogen; PT: prothrombin time; TT: thrombin time; APTT: activated partial thromboplastin time ;
PLT: platelet; MPV: mean platelet volume; PDW : platelet distribution width; PCT: plateleterit; AUC: area under the curve; PPV: positive pre-

dictive value; NPV : negative predictive value; +LR: positive likelihood ratio; —LR : negative likelihood ratio.
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Wi R 2 A e 7s o Heorb FBG 2 B (Y B I A 564
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BEEE o DU O e il S i 25 L T S B0sE I
AR T B Ah, FBG i & COPD FXUE 1
Z WU A AT SRR, Pan IR ST R W], FBG
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PR, Qiao B P RFSE T BEMAHSCHE FRXT PIL A2 W
BOR IRV T B R G Re s S FAE A BYBTHL.
I K it /Al 1 # (PC) \ PC/MPV LA (PVR) I
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FATRIBIEGE 380 T — B A S R A B
W WAL, IR ST FBG 45 H b 58 i AH 5 8 b5 12 Wi
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(0.718, 0.753) , HU & P hy 47.22%, ¢ 5 £ K
93.07%; PJL 41 5 JC W #1& 41 A [, AUC 2 0.76
(0.673, 0.831) , UMKy 47.22% , F5 540 95.40% .
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