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Clinical study of constructing nomogram model based on multi—dimensional clinical indicators to predict prognosis of
knee osteoarthritis

WANG Xin,YE Cong-jun ,DENG Zhen-zhong , XUE Y an ,WEI Chen-hui, LI Qing-biao ,LUO Y ang-ming,GAN Jian-zhong(De-
partment of Orthopaedics , Guangxi Wuzhou Traditional Chinese Medicine Hospital ,Wuzhou 543000, Guangxi,China)
ABSTRACT Objective To analyze the factors affecting the prognosis of patients with knee osteoarthritis,,and to construct a
nomogram prediction model in conjunction with multi-dimensional clinical indicators. Methods The clinical data of 234 pa-
tients with knee osteoarthritis who were treated in our hospital from January 2015 to June 2021 were retrospectively analyzed,
including 126 males and 108 females;age more than 60 years old for 135 cases,age less than 60 years old for 99 cases.
Lysholm knee function score was used to evaluate the prognosis of the patients,and the patients were divided into good progno-
sis group for 155 patients and poor prognosis group for 79 patients according to the prognosis. The clinical data of the subjects
in the experimental cohort were analyzed by single factor and multiple factors. The patients were divided into experimental co-
hort and verification cohort, the results of the multiple factor analysis were visualized to obtain a nomogram prediction model,
the receiver operating characteristic curve (ROC), calibration curve and decision curve were used to evaluate the model’s dis-
crimination , accuracy and clinical benefit rate. Results The results of multivariate analysis showed that smoking, pre-treatment
K-L grades of IIl to IV ,and high levels of interleukin 6 (IL-6) and matrix metallo proteinase-3 (MMP-3) were risk factors for
the prognosis of patients with knee osteoarthritis. ROC test results showed that the area under the curve of the nomogram model
in the experimental cohort and validation cohort was 0.806[95% CI(0.742,0.866) ] and 0.786 [ (95%CI (0.678,0.893) ], re-
spectively. The results of the calibration curve showed that the Brier values of the experimental cohort and verification cohort
were 0.151 points and 0.134 points, respectively. When the threshold probability value in the decision curve was set to 31%,
the clinical benefit rates of the experimental cohort and validation cohort were 51% and 56% ,respectively. Conclusion The
prognostic model of patients with knee osteoarthritis constructed based on multi-dimensional clinical data has both theoretical
and practical significance,and can provide a reference for taking targeted measures to improve the prognosis of patients.
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Tab.1 Univariate analysis of the prognosis of patients with knee osteoarthritis
- - P51 /41 RS/l BMI/ 4 WA/ 151) i /) R 1ML/ 4] Y bR / o1
B4 >60% <60% >25kg'm? <25kg'm? & o & fo & i & 1
TG A R 79 38 41 49 30 35 44 39 40 30 49 34 45 39 40
WiE R4 155 88 67 86 69 48 107 50 105 41 114 52 103 58 97
X 1 1.584 0.917 4.066 6.499 3.287 2.027 3.078
PiA 0.208 0.338 0.044 0.011 0.070 0.154 0.079
5 _— AR/ ] A 2k AR R ) I T2/ ) (R = vA L TRIT T K-L 53 2%/
METAE ERETIE 2 A0 2 oo >I2A <24 fReiryy FARWET M-V T-T4
TiJE A R 79 24 55 37 42 25 54 33 46 43 36 20 59
Wi)a K 155 27 128 84 71 40 115 53 102 104 51 71 84
X 1 5.157 1.135 0.889 1.293 3.595 17.672
P1A 0.023 0.287 0.346 0.255 0.058 <0.001
o o TNF-a(x+s)/ IL-1B (x+s)/ IL-6(x%s)/ IL-10(x+s )/ OPN (x+s)/ MMP-3(x+s)/ MMP-13(x+s)
(pg+ml™) (pg-ml™) (pg-ml™) (pg-ml™) (ng-17") (ng-ml™) /(ng-ml™)
TJE A R 79 121.26+23.25 41.25+£9.51 101.62+19.17 19.98+3.11 4122.09+477.26  112.25+14.35 208.15+16.59
Wi)a K 155 127.51+£25.06 43.26+8.21 107.88+19.12 20.86+3.59 4248.25+513.62  125.71+17.85 212.62+18.51
1 1.894 1.599 1=2.364 1.941 1.852 6.236 1.874
Py 0.059 0.111 0.019 0.053 0.065 <0.001 0.062
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factors and their corresponding line segments of a certain length. Each

Nomogram model. The nomogram model consists of influencing

variable corresponds to the corresponding point on the variable axis of the
nomogram,and the single-item score of the variable can be obtained by
using the point as the vertical line of the variable axis to correspond to the
upper scoring scale. The sum of the individual scores for all variables is
the total score. The point on the risk axis corresponding to the total score is

the corresponding risk value of the patient

BEPRAREES, Edt—ENZRESITE
PR AH AT AT K-L 43 2% IL-6 5 MMP-3 7K -4 [

Ja ) & [ & Logistic [@ )34 #7

Tab.3 Multivariate Logistic analysis on the prognosis of patients with knee osteoarthritis

AR Bl SE Wald x* {8 P OR 95%CI
BMI>25 kg m™ 0.125 0.369 0.115 0.734 1.133 0.550,2.335
W2 4 0.868 0.351 6.121 0.013 2.381 1.198,4.735
i T AE -0.287 0.436 0.433 0.510 0.751 0.320,1.763
HYT T K-L 432 -1V 2% 1.659 0.402 17.054 <0.001 5.253 2.391,11.544
IL-6 0.026 0.009 8.459 0.004 1.026 1.009,1.044
MMP-3 0.063 0.012 28.211 <0.001 1.065 1.040,1.090
i -12.150 1.906 40.650 <0.001 <0.001
x4 BEXTRBBEFAREREZRN S EE Logistic [E)35 47

Tab.4 Multivariate logistic regression analysis of risk factors for poor prognosis for knee osteoarthritis
AL B{H SE {i Wald x* 8 P1H OR i 95%CI
W 4 0.832 0.347 5.766 0.016 2.298 1.165,4.533
BT K=-L 2r g -1V 4% 1.615 0.350 21.250 <0.001 5.029 2.531,9.993
IL-6 0.026 0.009 8.288 0.004 1.026 1.008,1.044
MMP-3 0.062 0.012 28.005 <0.001 1.064 1.040,1.089
i -11.984 1.887 40.324 <0.001 <0.001
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Fig.2 ROC curve. The abscissa of ROC is specificity and the ordinate is sensitivity. The area under the curve (AUC) value was between 1.0 and 0.5, and
the closer the AUC was to 1,the better the diagnostic effect. When AUC was 0.5 to 0.7, it has low accuracy ,when AUC was 0.7 to 0.9, it has certain accu-

racy ,and when AUC is above 0.9, it has high accuracy ~2a. Experimental cohort = 2b. Validation cohort
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Fig.3 Calibration curve. The abscissa of the calibration curve is the probability of patient prognosis predicted by the model constructed in this study,and
the ordinate is the actual probability. The calibration curve uses Brier values to evaluate model accuracy. Brier ranged from 0 to 1,and the closer the score
is to 0, the higher the accuracy of the model. Brier<0.25 indicates that the model has high predictive value 3a. Experimental cohort 3b. Validation co-
hort
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Fig.4 Decision curve. The abscissa of the decision curve is the threshold probability and the ordinate is the net profit rate. Within the range of the corre-

sponding threshold probability , the benefit rate of the nomogram model is significantly higher than that of the None curve (all KOA patients default to good

prognosis and no intervention) and the All curve (all KOA patients default to poor prognosis and all interventions )
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