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Related factors analysis and model construction of osteoporosis
in patients with cirrhosis
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Abstract : [Objective] The incidence of osteoporosis (OP) in cirrhosis patients is increasing year by year, especially in the
decompensated stage.which increases the risk of fractures and may develop into disability or even threaten life, seriously affecting the
survival quality and prognosis of patients. Moreover, due to its stealthy onset, OP has no obvious clinical manifestations in the early
stage and is easily overlooked. Therefore,it is worthwhile to explore abnormalities of bone density and bone metabolism in cirrhosis
patients in order to provide early intervention and improve their survival quality. By analyzing bone density, bone metabolism-related
factors,and biochemical indicators separately in cirrhosis patients, this study aims to explore the correlation between OP in cirrhosis
patients and various factors (bone metabolism-related factors and biochemical indicators,as well as the influencing factors of OP in

cirrhosis patients) ,and construct a risk factor model to provide a stronger theoretical basis for early intervention in patients with
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abnormal cirrhosis indicators. [ Methods] Bone density of cirrhosis patients was measured by Discovery Wi bone density meter
according to the relevant guideline diagnostic criteria. OP patients were selected from the screened patients. Using Logistic regression
analysis, related factors such as gender, age, interleukin-1 (IL.-1), I1.-6, alkaline phosphatase ( ALP), blood calcium (Ca) were
analyzed to determine the correlations between the occurrence of OP in cirrhosis patients and the above bone metabolism-related
factors or biochemical indicators.and finally a Logistic regression model was constructed. The model was validated by verifying the
degree of fitting and calculating the Youden index, thereby obtaining the optimal cut-off value of the regression equation. [ Results] A
total of 75 patients with cirrhosis were included, with 46. 7% (35 patients) developing OP and 53. 3% (40 patients) not developing
OP. Univariate analysis showed that age,Il.-1,11.-6,and ALP levels in the OP group were higher than those in the non-OP group,
while blood Ca levels were lower in the OP group, and the differences were statistically significant (P <C0. 05). Multivariate
regression analysis further showed that female gender and higher 11.-1 level were risk factors for OP in cirrhosis patients, while
higher blood Ca levels were protective factors. The Logistic regression model for influencing factors was: P=¢'/(1+¢'),s=—9. 048+
3. 184X, +0. 194X, —3. 959X;. The Hosmer-Lemeshow goodness of fit test yielded P=0. 904>>0. 05, indicating a good model fit.
The critical point of diagnosis was determined by receiver operating characteristic (ROC) curve evaluation: the area under ROC curve
was 0. 984 (95% confidence interval: 0. 96 - 1. 00, P<C0. 05). The optimum cut-off value was obtained by calculating the Youden
index. When the cut-off value was 0. 411, the sensitivity of this point was 97. 1% ,and the specificity was 92. 5% , which was the best
critical value. [Conclusion] The mechanism of OP occurring in cirrhosis patients may be related to age, gender, IL.-1,1L-6 , ALP, and
blood Ca levels,among which gender,IL.-1 level, and blood Ca level are the main relevant factors. Male gender, low 1L-1 levels, and
high blood Ca levels are protective factors against OP occurring in cirrhosis patients. The regression model shows good predictive
performance,and may provide valuable reference guidance for predicting the occurence of OP in cirrhosis patients.
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Tab. 1

Diagnostic criteria for cirrhosis
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Tab. 3 Characteristic index status of 75 patients with cirrhosis

FREFE AR LR Ut v}
IL-1 K3/ (pg » mL™") 19. 50 31.00
IL-6 /KF/(pg » mL.™") 11. 90 24.70
ALPKFE/(U-L ™Y 95. 00 43.00
1. Ca 7K/ (mmol « L™1) 2.29 0.12




5553

T BEAELSE BB A S8 25 e A B s ) A S P 38 0 A A R Ry s -+ 871 -+

2.2 BEZRSWH

2% 4 W[ OP 4l HPARRE M 11-1.11-6 . ALP /K2

HEAZL 75 DITFRC A el s g Op gyy 1 F OP AL Ca AP THE OP 21 LB R

P L K 2L R A5 T SR AR e A T e 2200 A el

FAE2E 5 Hax e 22 R i t2r 0 L (P<<0. 05).

F 4 JFEEfLEE KA OP SEm & B B R £ 01

Tab. 4 Univariate analysis of the influencing factors of OP in patients with cirrhosis
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