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Correlation between CT Quantitative
Vertebral Bone Mineral Density and
Disease Severity and Prognosis of Chronic
Obstructive Pulmonary Disease*
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ABSTRACT

Objective To investigate the correlation between CT quantitative vertebral bone mineral density and
disease severity and prognosis of chronic obstructive pulmonary disease (COPD). Methods 98 patients
with COPD who were received from September 2023 to August 2024 were enrolled. Quantitative
CT was used to measure lumbar vertebrae bone mineral density. The patients were divided into
mild group (n=27), moderate group (n=38), severe group (n=19) and extremely severe group (n=14)
according to the classification criteria of COPD severity in the guidelines. The bone mineral density
of lumbar vertebrae was compared among the four groups. The correlation between CT quantitative
bone mineral density and severity of COPD was analyzed by binary logistics equation. ROC curve was
used to analyze the diagnostic value of CT quantitative bone mineral density on the severity of COPD.
The patients were classified into survival group (n=82) and death group (n=16) according to the death
status within 2 years of follow-up after discharge. The clinical indicators and bone mineral density of
lumbar vertebrae were compared between the two groups. Person analysis was used to analyze the
correlation between lumbar vertebrae bone mineral density and clinical indicators. The correlation
between CT quantitative bone mineral density and prognosis of COPB was explored by binary logistics
equation, and the predictive value of CT quantitative bone mineral density on the prognosis of COPD
was adopted by ROC curve. Results The Ly, L, and Ls were higher in mild group than those in moderate
group, and were higher in moderate group than those in severe group, and were higher in severe
group than those in extremely severe group. There was a statistical significance in bone mineral
density of lumbar vertebrae among the four groups (P<0.05). Lumbar bone mineral density L;, L,
and L3 were associated with the severity of COPD (P<0.05). The AUCs of Ly, L, and L3 in predicting the
severity of COPD in COPD patients were 0.768, 0.848 and 0.768 respectively. The lumbar vertebrae
bone mineral density L;, L, and Ls, hemoglobin, albumin, serum calcium and phosphorus in death
group were significantly lower than those in survival group (P<0.05) while the neutrophil and white
blood cell count were significantly higher than those in survival group (P<0.05). The lumbar vertebrae
bone mineral density L;, L, and L; were positively correlated with serum calcium and phosphorus
(P<0.05), and L;, L, and Ls were associated with death in patients with COPD (P<0.05). The AUCs of
Ly, L, and L3 in predicting death of COPD patients were 0.788, 0.846 and 0.772 respectively. Conclusion
Patients with severe COPD and poor prognosis are characterized by low lumbar vertebrae bone
mineral density. Lumbar vertebrae bone mineral density L;, L, and Lz have certain correlation with
severity and prognosis of COPD. Quantitative CT can be used for clinical diagnosis and prediction.
Keywords: Chronic Obstructive Pulmonary Disease; CT; Lumbar Vertebrae Bone Mineral Density;
Osteoporosis; Prognosis; Predictive Value
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