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Abstract

BACKGROUND: The pathological changes of alcohol-induced osteonecrosis of the femoral head (ONFH) are the result of a combination of various factors, and
its specific pathogenesis is inconclusive. Related studies have shown abnormal bone metabolism in patients with avascular necrosis of the femoral head.
OBIJECTIVE: To explore the bone turnover markers in patients with alcohol-induced ONFH and to explore the relationship between different stages of ONFH and

bone metabolism.

METHODS: This study retrospectively selected 193 male patients with alcohol-induced ONFH (necrosis group), including 35 cases of ARCO stage Il, 131 cases
of ARCO stage Ill and 27 cases of ARCO stage IV. Among them, there were 65 cases of a little drinking of alcohol 52 cases of moderate drinking, and 76 cases

of heavy drinking. Another 182 healthy males undergoing physical examination with no history of drinking were taken as control group. The bone turnover
markers [procollagen type 1 N-terminal propeptide (P1NP), C-terminal cross-linked telopeptides of type 1 collagen (B-CTX), molecular fragment of N-terminal
osteocalcin (N-MID) and 25 hydroxyvitamin D (250HD)] and biochemical indexes were tested and compared between two groups, followed by logistic
regression analysis and correlation analysis. The study protocol was performed in line with the relevant ethic requirements of the First Affiliated Hospital of
Guangzhou University of Chinese Medicine. All participants in the trial had been fully informed of the trial process.

RESULTS AND CONCLUSION: In the necrosis group, PINP, B-CTX, N-MID, 250HD, serum calcium, uric acid, alkaline phosphatase, serum phosphorus levels were
significantly higher than that of the control group (P < 0.05), and apolipoprotein Al and high-density lipoprotein levels in the necrosis group were significantly lower
than those in the control group (P < 0.05). Compared with patients with low level of alcohol, B-CTX and N-MID levels were significantly reduced in the patients with
heavy drinking (P < 0.05). The P1NP level of patients with ARCO stage IV was significantly higher than that of patients with ARCO stage Il and Ill (P < 0.05), and the
B-CTX level of patients with ARCO stage IV was significantly higher than that of patients with ARCO stage Ill (P < 0.05). The correlation analysis results showed
that alcohol intake levels were negatively correlated with B-CTX, alkaline phosphatase level was positively correlated with PINP and B-CTX, and 250HD was
negatively correlated with low-density lipoprotein. Logistic regression analysis results showed that: PINP (odds ratio=0.984, P=0.004), B-CTX (odds ratio=0.325,
P=0.043), and high-density lipoprotein (odds ratio=2.622, P=0.014). To conclude, male patients with alcohol-induced ONFH have active bone formation and
bone resorption, and obvious abnormalities in lipid metabolism. The progression of alcohol-induced ONFH can be predicted by these bone turnover markers.
Key words: bone; osteonecrosis of the femoral head; alcohol-induced osteonecrosis of the femoral head; bone turnover markers; bone metabolism; bone

resorption; bone formation; protein
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Table 1 | Comparison of general data between necrosis group and control
group

T F B SIRBEAL Kt R4 P14
B (n) 193 182

AERS (xts, %) 42.58+11.08  44.52+12.50 0.113
A (F /2, n) 193/0 182/0

ARCO 2338 ( 113 / 11139 / IV3H, n) 35/131/27

AERS />4 (18-35/36-49/50-69 %, n) 60/78/55 51/46/85
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Table 2 | Comparison of bone turnover markers between necrosis group
and control group

H 5 [ Bt 1 BRIERE E45% Niith 25— 30k

i AE K fil =4 SFRE Y D
B SLIRBEA (n=193) 76.57+40.58  0.60+0.30  20.26%8.39 31.77+¢12.43
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Table 3 | Comparison of bone turnover markers in patients with different
ARCO stages of femoral head necrosis

ARCO /)44 I R T AR R HHR NI 25- It
Ui KAk 4 BT hRE YLK D

Il (1=35)  68.46+28.54  0.66:0.36 19.6047.15 29.47+13.26
II# (n=131) 71.47+33.96  0.56£0.27 19.67+7.46 32.03+11.99
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P Y
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Table 4 | Comparison of bone turnover markers in femoral head necrosis
patients with different alcohol intake levels

WREEATESL T ARIEERE T ARE EHSE N f 25— Rt
ity ZE 3 Y] TR B 4e4 % D
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P
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Rk PAEARR I UL 2 R
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Table 5 | Comparison of bone turnover markers at different ages

e IR lRER: TR AR NEh 25— 2t

Ui ZE K ke FEf T B 4E4E3K D
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Pl 0.595 0.001 0.004 0.378
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6 | BE SKIRTELE 5 3 BRAA D iR A (LR HR T EE (xts)
Table 6 | Comparison of biochemical indexes between necrosis group and
control group

7 | BESITZEE N ELIENR 95% AIEXE S5 EEHEERETLER
Table 7 | 95% confidence interval of biochemical indicators with statistical
significance in comparison with normal value range
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Figure 1 | Serum levels of procollagen type 1 N-terminal propeptide,
C-terminal cross-linked telopeptides of type 1 collagen, molecular fragment
of N-terminal osteocalcin and 25 hydroxyvitamin D in two groups
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