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Abstract

Early identification of cognitive impairment would allow affected patients to receive care at earlier stage. Changes in the
arterial stiffness have been identified as a prominent pathological feature of dementia. This study aimed to verify if applying
machine-learning analysis to spectral indices of the arterial pulse waveform can be used to discriminate different cognitive
conditions of community subjects. 3-min Radial arterial blood pressure waveform (BPW) signals were measured
noninvasively in 123 subjects. Eight machine-learning algorithms were used to evaluate the following 4 pulse indices for 10
harmonics (total 40 BPW spectral indices): amplitude proportion and its coefficient of variation; phase angle and its
standard deviation. Significant differences were noted in the spectral pulse indices between Alzheimer’s-disease patients and
control subjects. Using them as training data (AUC = 70.32% by threefold cross-validation), a significant correlation (R2 =
0.36) was found between the prediction probability of the test data (comprising community subjects at two sites) and the
Mini-Mental-State-Examination score. This finding illustrates possible physiological connection between arterial pulse
transmission and cognitive function. The present findings from pulse-wave and machine-learning analyses may be useful for
discriminating cognitive condition, and hence in the development of a user-friendly, noninvasive, and rapid method for the
early screening of dementia.
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Abstract

This study investigated whether blood-based biomarkers were related to functional test performance and respiratory

muscle strength in older adults with COPD and sarcopenia. The participants included in this cross-sectional study were from
both sexes and sixty years or older. Based on clinical assessment, participants were categorized in COPD (n = 43) and non-
COPD (NCOPD) (n = 43) groups. They were also assessed for body composition and muscular mass by dual-energy X-ray
absorptiometry, using the relative skeletal muscle index for the diagnosis of sarcopenia. A series of functional tests,
including short physical performance battery (SPPB), 6-minute walking test (6MWT), maximal inspiratory and expiratory
pressures (MIP and MEP), were carried out. Plasma levels of myokines (Irisin and BDNF), and soluble TNF

receptors (STNFR1 and STNFR2) were determined by ELISA. In the multivariate analysis, 6MWD was associated with age,
COPD-related sarcopenia and BDNF (R? = 0.29; f2 = 0.41). SPPB score was associated with COPD-related sarcopenia and
STNFR1 (R% = 0.25; f2 = 0.33). MIP value was associated with sex, COPD-related sarcopenia, STNFR2 and Irisin (R? = 0.24;
f2 = 0.31). Finally, MEP value was associated with sex COPD-related sarcopenia (R? = 0.18; f2 = 0.22). Plasma levels of
myokines and inflammatory markers are related with functional and respiratory performance in older adults with COPD and
sarcopenia.
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