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Unreliable Estimation of Aortic Pulse Wave Velocity Provided by the
Mobil-O-Graph Algorithm-Based System in Marfan Syndrome

Paols Salvi, MD, PhD; Giuka Furlaniz, MD; Andrea Grlle, MD, PhD; Alessandro Pinl, MD; Lucia Saba, MD; Susan Marelli, MD;
Mattea Rewina, MD; Francesco Morettl, MD; Raffaslla Gaetana, M35c; Inés Pintassilge, MD; Andrea Fainl, PhD; Brune Fabrs, MO, PhD,
Renze Carretta, MD, PhD; Glanfrancs Parati, MD, PhD

Background—Several devices have been proposed to assess artenial stiffness in clinical daily use over the past few years, by
estimating aortic pulse wave velocity (PWV) from a single measurement of brachial oscilometric blood pressure, using patented
algorithms. It is uncertain if these systerns are able to provide additional elements, beyond the contribution carried by age and
blood pressure levels, in the definition of early vasculer damage exprassed by the stiffening of the arterial wall.

Methods and Results—The aim of our study was to compare the estimated algorithm-based PWV values, provided by the Mobil-0-
Graph system, with the standard noninvasive assessment of aortic PWY in patients with Marfan syndrome (ie, in subjects
characterized by premature sortic stiffening and low blood pressure values). Aortic stiffness was simultaneously evaluated by
carotid-femoral PWWV with & welidated arterial tonometer and estimated with an arm cuff-based ambulatory blood pressure
monitoring Mobil-0-Graph device on 103 patients with Marfan syndrome [50 men; mean+50 age, 38+ 15 years). Aortic PWV,
estimated by the Mobil-0-Graph, was significantly [P<0.0001) lower [mean+50, §.1+£1.3 m/s] than carotid-femoral PWY provided
by arterial tonometry (meant£30, 8.8+3.1 m/s). The average of differences between FWA values provided by the 2 mathads
[£1.86 2 50) was —2.7+£5F m/s.

Conclusions—The Mobil-0-Graph provides PWV values related to an ideal subject for a given age and blood pressure, but it is not
able to evaluate early vascular aging expressed by high PWV in the individual patient. This is well shown in patients with Marfan
syndrame. |} Am Heart Assoc. 2019:8:2011440. DOl 10,1181 /JAHA 118.011440.)

Key Werds: arterial stiffness + early vascular sging * Marfan syndrame + Mobil-O-Graph * pulse wave velocity

he evaluation of aortic pulse wawe velocity (PWV) is a
wellestablished method for sssessing aortic stiffness,
which represents a predictor of cardiowascular martality and
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marbidity, independently of the main known risk factors for
cardiovascular disesse.’ Currently, carotid-femoral PWY [(of-
PV is widely accepted as a direct measurement of aortic
stiffness and is recommended for this purpose.”

In recent years, other ways of estimating PWV have been
proposed, to overcome the limitation of of-PWV, which requires
carefully trained parsonnel. Assessment of sartic PWW was from
8 single measurement of cscillormetric blood pressure (BF),
using patented algorithms considering BPF signal has been
implemented in some devices. Maoreaver, the estimation of
aartic PWY, calculated by an equation derived from the
relationship of age and mean BP [ePWV], has demonstrated a
predictive value in healthy subjects beyond traditional risk
soores; thus, some might wonder about whether measuring cf-
PW by tonometry should remain the recommended approach.®

The aim of cur study was to compare the estimated
algarithm-based PWV, provided by the Mobil-0-Graph system,
with the standard noninvasive measurement of cf-FWV in
Marfan syndrome [MFS) by tonometry. MFS is an autosomal
dominant genetic disorder characterized by arterial stiffening
attributable to altered synthesis of fibrillin-1 protein. This
protein plays an important role in connective and elastic
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Flgure 3. Distribubion of aoric pulse wave velosty [PWY) valees related bo ags (lelt panels) and systohe
bleod pressure {right pansls] in different methodological approaches. Blue dats represent carotiddfemoral
PWY values measured by PulsePen tonometer. Yellow squares with red border represent aartis PWY values
actnated by the Mabd-0-Granh. Dashed lines shaw the relationship between age and PWY [exponential

regression analysss) and bebwaan systohe bleod pressue and POV (near regression analyss).

estimated by Mobil-0-Graph of 98% (Figure 5), according to
the formula:

PWV by Mobil-0-Graph™ = age® /1000
+ 0.038 systolic BP

Discussion

Currently, the Mobil-0-Graph is considered an attractive
appraach te estimate aortic PWY, performing essy and
operatar-independent measurements. The ARCSoler algo-
rithirn inbuilt in the Mabil-0-Graph was developad from invasive
aortic PWV recordings in & large population of patients
undergoing cardiac catheterization. According to the state-
ments by the developers of the systern, the ARCSolwer
algorithm estimates aortic PWY with a regression based on
pulse waveform characteristics, age, and systolic BP'™'F
Walidation studies showed a good agreement betwsen PAWY
prowided by Mobil-0-Graph  and  sortic PAWY  invasively
assessed. """ Our study was designed to check if an algarithm
essentially based on age and BP, which gives areliable estimate
of sortic PWW in the general population, is also able to identify
conditiens of early vascular aging.

A population of patients with & diagnosis of MFS was
involved in our study. MFS is characterized by abnormal
fibrillin-1 synthesiz, which causes degradation of the elastin

fikers in the arterial wall,* higher interfibrillar spaces, and
decressed elastin fiber concentration.**** Tha result of thiz
process is incressed sortic stiffness %1924

The histolagicel characteristics end the alterations in
viscoelastic properties of the large arteries obeerved in young
patients with MFS are similar to the alterations uzually found
in elderly individuals,* thus delineating in all respects &
conditien of early vascular aging. The main purpose aof our
study is, therefore, not only to study whether the Mabil-0-
Graph is able to eveluate wascular damage in patients with
MFS, but rather to verfy if the Mobil-O-Craph is able to
identify a condition of early wascular aging.

In recent studies,™" our research group provided clear
avidence that aortic stiffness eveluated as cf-PWV iz signifi-
cantly increased in patiants with MFS, suggesting accelerated
arterial aging.**” cF-PWV emerged as an independent predictar
of sortic diameter at the sinuses of Valsalva and at the
sinotubular junction, which are considered at present the most
reliatde markers of risk of aortic dissection in MFS.*" Other
rigorous studies, conducted with arterial tonometry,** echacar-
diography,™™*" or magnetic resonance imaging, """ high-
lighted that the evaluation of sortic viscoelastic properties, and
particularly of aortic PWW, could have a relevant clinical role in
the estimation of aortic dissection risk in MFS.

The cohort enrolled in this study included several young
adults [52% aged 1845 years), with BF valuas, on average,
lower compared with the general population velues. The
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