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1.1
Central pulse pressure in adolescence is more strongly associated
with future cardiovascular health than peripheral pulse pressure

Dr Chloe Park', Dr Siana Jones', Dr Hannah Taylor!, Dr Laura Howe?,
Professor Abigail Fraser?, Professor Nish Chaturvedi', Professor Alun
Hughes'

"UCL, London, United Kingdom, 2Univeristy of Bristol, Bristol, United
Kingdom

Background: Increased left ventricle mass (LVM), arterial stiffness and
carotid intima-media thickness (cIMT) are predictors of cardiovascu-
lar disease independent of blood pressure. Cross-sectional investi-
gation in adolescence has shown that central pulse pressure (cPP) is
more closely associated with target organ damage than peripheral
pulse pressure (pPP) (1). Longitudinal follow-up of these adolescents
is required to determine if pPP or cPP is more closely associated with
future cardiovascular health.

Methods: 3898 participants (2173 female) in the Avon Longitudinal
Study of Parents and Children (ALSPAC) underwent repeat meas-
urements of pPP and cPP (SphygmoCor), LVM (echocardiography
n=1346), carotid-to-femoral pulse wave velocity (cfPWV n=1596,
Vicorder) and cIMT (n=1520) aged 17 years and 24 years. LVM was
indexed to height"7 (LVMI). Multivariable linear regression was used to
assess longitudinal associations between pPP/cPP aged 17 years and
LVMI, cfPWV and cIMT aged 24 years. Data for sexes were pooled and
adjusted for age, sex and parental socioeconomic position (model 1).
Bootstrapping (10,000 replications) was used to compare pPP and cPP
associations.

Results: Aged 17 years, the difference between pPP and cPP was
marked (mean difference (95% Cl)=20.7 (20.5, 21.0) mmHg). pPP
and cPP were both positively associated with future LVMI cfPWV and
cIMT aged 24 years (Table 1) but associations were stronger for cPP
(bootstrap p<0.0001 for all). Differences in strength of associations
remained after adjustment (model 1).
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Table 1: Associations between cPP and pPP aged 17yrs and future LVMI, cfPWV and cIMT aged 24yrs

(Data are beta coefficients (8) from regression analysis and 95% confidence intervals (C1))

Unadjusted Model 1

Adjusted for age, sex and soci ic position

WMI (g/m*7) B (95C1) p-value R (95C1) p-value
PP (mmHg) 0.29(0.24,035) <0.0001 0.40(0.29,0.51) <0.0001
pPP (mmHg) 0.18(0.15,022) <0.0001 0.26 (0.18,0.34) <0.0001
cfPWV (m/s)

cPP (mmHg) ‘ 0.034(0.026,0.048) ‘ <0.0001 0.009 (-0.002,0.019) | 0.1

PPP (mmHg) ‘ 0,020 (0.014,0.026) ‘ <0.0001 | 0.002(-0.005,0.008) | 0.6

<IMT (mm)

PP (mmHg) ‘ 0.0012 (0.0009,0.0017)

00009 (0.0006,0.0011) ‘ <0.0001 |

‘ <0.0001 0.0012 (0.0008,0.0017) | <0.0001

PP (mmHg) ‘ 0.0009 (0.0006,0.001) | <0.0001

Conclusion: Adolescent cPP is more closely associated with future
LVM, cfPWV and cIMT than bPP. These results suggest that central
rather than peripheral blood pressure may be a better measure of
future risk in adolescence.

1.2
New carotid stiffness population centiles in the young
and association with measures of general and abdominal obesity

Mrs. Julia Charlotte Biischges'?, Angelika Schaffrath Rosario', Dr.
Giselle Sarganasm, Dr. Anja Schienkiewitz', Dr. Karsten Kbmigstein3, Dr.
Arno Schmidt-Trucksass®, Dr. Hannelore Neuhauser'~

'UCL, London, United Kingdom, 2Univeristy of Bristol, Bristol, United
Kingdom, 'Department of Epidemiology and Health Monitoring, Robert
Koch-Institute, Germany, 2DZHK (German Centre for Cardiovascular
Research), Germany, 3Department of Sport, Exercise and Health, Division
Sports and Exercise Medicine, University of Basel, Basel, Siwtzerland

Background: Data on carotid stiffness (cS) in unselected adoles-
cents and young adults are scarce. To validly investigate associations
with established risk factors, centiles are needed by age and growth.
Although evidence has accumulated linking obesity in the young
to elevated cIMT, studies rarely included ¢S or compare obesity
parameters.

Methods: The KiGGS cohort 11-year-follow-up included high-resolu-
tion B-mode CCA-sonography with semi-automated edge-detection
and automatic electrocardiogram-gated real-time quality control. Dis-
tensibility coefficient, stiffness index B3, Young's and Peterson’s elastic
modulus were assessed in 4,305 participants aged 14-28 years. Fol-
lowing ¢S and CIMT centile estimation with GAMLSS models, associa-
tions were investigated using log-binominal regression models with
¢S and CIMT>90th centile as outcomes and covariates including
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Conclusions: Given the size, low processing power, and long battery
life, it is impressive that the Casio BP-100 provided some directional
information on BP. It is also one of the few commercial devices to this
day using two-point individualisation calibration. Likely in part due to
limitations in the algorithms for finding fiducial waveform points, BP
estimation was poor. As we look to the future of cuffless BP, we should
emulate the positive aspects of the Casio BP-100 whilst looking at
ways to improve accuracy.

P.27

Comparison of Quantitative Reflection Indices of Forward-
Backward Pulse Wave Decomposition Techniques: A Virtual
Subject Study

Mr. Rahul Manoj', Mr. Kiran V Raj', Dr. P M Nabeel?, Dr. Jayaraj Joseph'
'Department of Electrical Engineering, Indian Institute Of Technology
Madras, Chennai, India, Healthcare Technology Innovation Centre-IIT
Madras, Chennai, India

Background: Studies of the forward—backward propagating pulses
in arterial bed provide novel insights into vascular dynamics and clini-
cal conditions. The conventional pulse wave separation techniques—
flow-based Wave Separation Analysis (WSAMF) and Wave Intensity
Analysis (WIA)—require measured pressure-flow waveforms (1). As
alternatives, simplified methods that require pressure wave alone
(modelled flow wave (2) or approximated to a triangular wave (WSATF)
(3) have gained acceptance. This work compares performance of WIA,
WSAMF, and WSATF using established wave reflection indices.

Methods: Methods’ performance was evaluated on virtual subjects’
data (4) (N=500, age: 25-75 years). The pressure and flow waveform
were extracted for the left carotid artery. Reflection Magnitude (RM),
Reflection Index (RI), Pulse Pressure Backward (APb) and Pulse Pressure
Forward (APf) were obtained and compared for said three methods.
Results: Samples of forward-backward pressure waves obtained from
all the three methods are illustrated in Fig. 1. The comparative analysis
is presented in Table I. Largest deviation in RM and Rl was observed
between WSATF and WSAMF (14.7% and 8.71%, respectively), and the
minimum deviation was between WSAMF and WIA (6.66% and 3.71%,
respectively). Deviation for APb and APf among methods ranged
between 1.2% — 8.34%, with highest deviations against WSATF.

TABLE I: Comparison of reflection parameters for WSAmr, WSATF, WIA

Bland-Altman Regression
Reflecti Analysi A lysi
CrectioN | Method A - Method B neves e
Param eter ) R R
Bias | 98% CI | R-Value | P-Value
WSAyr & WIA -002  |(-0.150.11) 0.65 <0.001
RM WSAyr & WSArr -0.089 [(-0.19,0.02) 0.72 <0.001
WIA & WSArp 0.068  |(-0.03,0.17) 0.6 <0.001
WSAyr & WIA 1.56 (-0.15,0.11) 0.64 <0.001
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Fig. 1 Comparison of wave separation in all the methods for a sample
subject from database, along with pressure and flow velocity wave-
form extracted from left carotid artery.
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Evaluation of Arterial Pulse Reflection Parameters using
Multi-Gaussian Decomposition Model: Association with Stiffness
Markers

Mr. Rahul Manoj', Mr.V Kiran Raj', Dr. P M Nabeel?, Dr. Jayaraj Joseph'
"Department of Electrical Engineering, Indian Institute Of Technology
Madras, Chennai, India, Healthcare Technology Innovation Centre—IIT
Madras, Chennai, India

Background: Recent methods to quantify arterial wave reflections per-
form wave separation analysis (WSA) based on single-site pressure and
flow information to evaluate reliable metrics: Reflection Magnitude (RM)
and Reflection Index (RI), contrary to conventional augmentation index
(1). Addressing challenges associated with such methods, we have devel-
oped a new WSA technique using Multi-Gaussian Decomposition (MGD).

Methods: The MGD model decomposes the diameter-scaled pres-
sure waveform into multiple Gaussians for WSA without requiring flow
information. The method’s functionality was investigated on 100 par-
ticipants (35410 years, 50 hypertensives) where diameter measured
using ARTSENS (2) were used to evaluate RM and RI. RM and Rl are vali-
dated by their associations with stiffness markers and screening ability.
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Fig. 1(a). Separated waves using MGD, (b) Box and Whisker plots for
RM and Rl comparing normotensives versus hypertensives.

Results: Adequately high-quality diameter waveforms were captured.
The group averages of RM (=0.69 £ 0.16) and Rl (=40.73 +6.1) % were
comparable with earlier reported WSA studies (3-4). They exhibited
significant correlation (r>0.5, p<0.0001) with the stiffness markers:
B, elastic modulus, compliance, pulse wave velocity and Alx. Both RM
and RI were significantly (p <0.05) higher for hypertensives than nor-
motensives, by 25.20% and 15.4%, respectively.

Conclusion: The study demonstrated the method’s functionality in
estimating reliable RM and RI that evidently associated with other
clinically popular stiffness markers and discriminated between hyper-
tensives and normotensives. Given the advantage that the method
requires strictly one pulse waveform alone, its potential clinical and
research applications are further being explored.

P.29 Vascular function is unaltered after aerobic acute exercise
in physically active young and older male adults

Mr. Jodo Luis Maréco', Mr Marco Pinto®, Dr. Helena Santa-Clara®, Dr. Bo
Fernhall®, Dr. Xavier Melo'?

"Faculdade de Motricidade Humana-Universidade de Lisboa, Oeiras,,
Portugal, °Ginasio Clube Portugués, Research & Development
Department, GCP Lab, Lisboa, Portugal, 3Faculdade de Medicina da
Universidade de Lisboa, Lisboa, Portugal, “Centro Interdisciplinar de
Estudo da Performance Humana, Faculdade de Motricidade Humana

— Universidade de Lisboa, Oeiras, Portugal, °College of Applied Health
Sciences—University of lllinois at Chicago, Chicago, USA

Purpose: Vascular acute responses to successive bouts of exercise
may cumulatively induce exercise-related adaptations in an intensity-
dependent manner. However, these responses are inconsistent across
age groups, and whether there are age or physical activity associated
response patterns on brachial artery flow-mediated dilation (FMD) and
arterial stiffness indices to high-intensity interval exercise (HIIE) and
moderate-intensity continuous exercise (MICE) remains unknown. We
compared the response pattern of FMD and arterial stiffness indices,
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