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Development and clinical application prospects of hypoxic burden variability index Tang Na,
Tang Xiaoging ,Xu Qian,Guo Hua,Cui Xiaochuan. Department of General Medicine and Sleep Center ,the
Affiliated Wuxi People’ s Hospital of Nanjing Medical University ,Wuxi 214023 , China

[ Abstract] Objective To construct a hypoxic burden variability index( HBVI) model based on
the variability characteristics of hypoxic burden (HB) , and to explore its clinical application prospects.
Methods A total of 1301 patients aged 18-80 years who underwent overnight polysomnography (PSG) in
the sleep center of our hospital were retrospectively enrolled. Among them,350 patients were used as the
external validation set and 951 patients were used as the development set. The patients in the development
set were divided into a training set(665 cases) and an internal validation set(286 cases) at a ratio of 7: 3
by stratified random sampling. The patients in the external validation set were classified into the mild
group ( HBVI <45.009,198 cases) , the moderate group (45. 009 <HBVI < 71. 650,33 cases) , and the
severe group (HBVI =71. 650, 119 cases) based on the HBVI threshold. The nocturnal pulse oxygen
saturation( Sp0, ) signal sequences, demographic characteristics,, and anthropometric characteristics of all
patients were collected and grouped for comparison. Key parameters were selected based on the variability
characteristics of SpO,-derived parameters, and the HBVI model was constructed. The relationship between
HBVI and demographic characteristics and obstructive sleep apnea( OSA) related hypoxia indicators , as
well as the clinical characteristics of different HBVI severity groups were analyzed. Results  Clinical
correlation analysis results showed that HBVI was found to be significantly correlated with BMI, neck
circumference ,waist circumference , apnea hypopnea index ( AHI) , mean oxygen saturation ( MSpO, ) , the
proportion of cumulative time with oxygen saturation below 90% (T90) , oxygen desaturation index( ODI) ,
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lowest oxygen saturation ( LSpO, ) and HB (P <0.05). The external validation results showed that the
proportion of male patients,neck circumference,and BMI levels in the severe group were all higher than

those in the mild and moderate groups ;the proportion of diabetic patients in the moderate group was higher

than that in the mild and severe groups( P <0.05). Conclusion By quantifying the nonlinear variability

of NIH, HBVI offers a new perspective for severity assessment, risk stratification, and individualized

treatment decision-making in patients with OSA ,and is expected to serve as an important complement to

traditional nocturnal hypoxia assessment metrics.
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