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ABSTRACT

Background: Central aortic pressure waveforms can be modelled non-invasively in adults using general transfer functions.
These techniques have been applied to, but not formally validated in paediatric populations. We recently developed and validated
two age-appropriate paediatric transfer functions and sought to determine their effectiveness in children and adolescents.

Methods: We recruited 97 healthy children between 2 and 20 years of age in five pre-specified age groups. Central waveforms
were estimated by applying two previously developed paediatric transfer functions developed in 8 year and 14 year-old children
(8TF, 14TF respectively), and a proprietary adult transfer function (aTF) (Sphygmocor CvMS, AtCor) to radial waveforms
measured by tonometry [1]. Estimated central arterial parameters were measured from direct carotid tonometry.

Results: 8TF estimates higher ¢SBP than 14TF, which estimates higher c¢SBP than aTF across all ages. In contrast, 8TF
estimates lower cAlx than 14TF, which estimates lower cAlx than aTF across all ages (Figure 1). 8TF most accurately modelled
central arterial waveform features, specifically by cAlx when comparing to carotid tonometry, in early childhood (age groups:
2-6.5 years, 0 + 14%; 6.6-9.5 years, — 4 + 19%; 9.6-12.5 years, =6 + 13%), while 14TF most accurately estimated cAlx in later
childhood and adolescence (12.6-15.5 years, -3 + 11%; 15.6-20 years, 4 + 13%).

Conclusion: Effectiveness of transfer functions for modelling central arterial waveforms in childhood appear to be age-
dependent, with evidence of better accuracy when used in populations similar to that in which they were developed. These
results support the use of multiple age-appropriate paediatric transfer functions over a generalized paediatric transfer function.
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