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Systolic blood pressure amplification and waveform

calibration
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With great interest we read the paper by
Nakagomi et al.' recently published in the
journal. We want to congratulate the authors
and also take the opportunity to point out
some additional aspects of their important
work. Nakagomi et al! independently con-
firmed earlier work? showing that different
methods to calibrate a peripheral artery wave-
form (C1 based on systolic/diastolic pressure
and C2 based on mean/diastolic pressure)
influence the absolute accuracy of both the
aortic pressure estimation as well as the
'absolute' systolic pressure amplification
measured in millimeters of mercury (SBPA).
These observations are in alignment with
other investigators showing that calibration
mode significantly influences associations to
clinical outcomes.>*

Non-invasively assessed aortic to peripheral
pulse wave amplification is intentionally a
'relative’ measure that is primarily pressure
and calibration independent and driven by
the peripheral pulse wave shape and the
applied generalized transfer function alone.
A major problem of estimating 'absolute'
central blood pressure (BP) based on any
kind of generalized transfer function is the
use of inaccurate brachial cuff measured BP
as a calibration standard.> This is illustrated
by the observations by Nakagomi et al.,! that
SBPA did not differ for both calibration
methods (Cl and C2), when invasively
recorded pressures were used for calibration.

These data provide the intriguing possibi-
lity to accurately calculate the ‘true’ (invasive)
brachial systolic BP. We suggest this may be
achieved based on the 'non-invasively' esti-
mated aortic pressure derived from C2
together with the 'relative SBPA" derived from
C1. Although not explicitly discussed in their
paper, the authors report Cl based SBPA
being 1.09 (141.9 mm Hg/130.0 mm Hg—
derived from Table 2). Multiplying C2 based

non-invasive aortic systolic pressure (again
from Table 2) with C1 based SBPA, we cal-
culate 149.5 mm HgX 1.09 =162.95 mm Hg
as an estimate for the ‘true’ invasive brachial
systolic pressure. Indeed, Nakagomi et al!
report the invasive brachial systolic BP to be
164.1 mm Hg, which is close to our estimate.
It would be interesting if the authors could
confirm this analysis based on their original data.

At a first glance this mixture of three
methods seems to be both amazing as well
as confusing. A closer look unveils some
major issues to be considered. First, brachial
systolic and diastolic pressures actually used
in clinical routine relate to a different
reference standard (Korotkoff) than invasive
pressures (catheter) and this leads to inherent
methodological offsets. The British Hyperten-
sion Society therefore explicitly omitted
the invasive comparisons for oscillometric
devices in their validation protocol.® Second,
although oscillometric mean arterial pressure
measurement is device dependent and not
standardized, only the oscillometric®” and the
catheter, but not the the Korotkoff method, is
capable to directly measure arterial mean
pressure. Again potential method-driven off-
sets in pressure readings must be taken into
account. Third, the result of a generalized
transfer function is a priori invariant to
pressure and calibration. Applying different
pressure measurement paradigms to a given
generalized transfer function will lead to
results being consistent within each particular
paradigm, but will be misleading if methods
are mixed without considering their potential
offsets and limitations.

Considering all the points raised, carefully
designed and validated oscillometric ap-
proaches may be used to bridge the gap
between Korotkoff and catheter readings.
This appears to be demonstrated in the data
provided by Nakagomi et al.,' and could have

major implications towards improving the
accuracy of non-invasive cuff BP methods.
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