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PLAN

 Epidémiologie Hypertension

 Comment mesurer la pression artérielle?

 Mesures «standards»

 Le future de la mesure de PA

 Challenges, conclusions



HTA= 1ER FACTEUR DE RISQUE DE MORTALITÉ
ENVIRON 9.4 MILLIONS MORTS/ AN (OMS).

Data source: IHME, Global Burden of Disease (2024). Annual death rate due to hypertension per 100’000p



Effet majeur par rapport aux autres FRCV sur la 
maladie et mortalité CV



Global Burden of Disease Collaborative Network. 2019 Global Burden of Disease study results. Seattle: Institute for Health 
Metrics and Evaluation; 2020 (http:// ghdx.healthdata.org/gbd-results-tool, accessed 2 August 2023) and additional 
calculations.

GLOBAL BURDEN OF CV DISEASE



CONSÉQUENCES HTA NON TRAITEE 



PREVALENCE HTA 30-79 ANS  - 2024

Définition HTA ≥ 140/90mmhg



Définition HTA contrôlée<140/90mmhg
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LA MESURE DE LA PRESSION ARTERIELLE

HISTOIRE 



MESURE DE LA PRESSION ARTERIELLE “MODERNE”

09.10.2025

• 1974 : 1er appareil oscillométrique 

numérique. 

• Mesure la pression exercée sur le 

brassard par le sang 

• Données  utilisées pour estimer les 

pressions systoliques et diastoliques 

par des algorithmes.



MESURE ET MONITORING

09.10.2025





Stergiou et al. Journal of Hypertension 2021 



2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 – doi: 10.1093/eurheartj/ehae178)

Figure 4
Summary of home 
blood pressure 
measurement

2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 – doi: 10.1093/eurheartj/ehae178)

Figure 3
Summary of office 
blood pressure 
measurement



2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 – doi: 10.1093/eurheartj/ehae178)

Figure 5
Summary of 
ambulatory blood 
pressure measurement
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Seuils de pressions artérielles 
différentes selon l’endroit de la 
mesure pour définir une
hypertension

Office                     Home            24h-ABPM



SITUATIONS DANS LESQUELLES LA PA EST MESURÉE

Adapted from Paul Muntner et al. Journal of the American College of Cardiology, Volume 73, Issue 3, 2019,Pages 317-335.

Attended Unattended Home



MÉTHODES DE MESURES DIFFÉRENTES – ASSISTANCE APP: 
COMPARAISONS

E. H. Groenland, et al. Smart-phone assisted home blood pressure monitoring compared with office and ambulatory blood pressure monitoring in patients with hypertension: the AMUSE-BP 
study.  Hypertension 2022 Vol. 79 Issue 10 Pages 2373-2382



PERFORMANCES OF APP-ASSISTED HBPM



CONCLUSIONS ETUDE

09.10.2025

This study showed a considerable (diagnostic) 

disagreement between app-assisted HBPM and ABPM. 

App-assisted HBPM had high sensitivity in the diagnosis 

of sustained and masked hypertension and may 

therefore be used as complementary tool, but not a 

replacement of, ABPM



OPEN-LABEL, REMOTE, DOSE TITRATION TRIAL USING DAILY HOME SELF-MONITORING OF BP, DRUG DOSE, 

AND SIDE EFFECTS WITH LINKED SMARTPHONE APP AND TELEMONITORING IN ADULTS WITH 

UNCONTROLLED HT

Outcome I: 
mean SBP change from 
baseline to end of 
treatment. 
N= 205 

Results: 
mean BP reduction of 11 
(95% CI, 10–12)/7 (95% CI, 
6–7) mmHg,

DJ Collier et al. J AM Heart Ass 2024. 

Personalized Antihypertensive Treatment Optimization With Smartphone-Enabled Remote Precision Dosing of Amlodipine During the COVID-19 Pandemic



oBPM®

history
2003

2010
2013

2017

Pulse wave 

velocity approach

Pulse wave 

analysis approach 

(oBPM®)

Wrist-located 

solution

2007

Optical heart rate 

monitoring

2018

oBPM®

Optical 

Blood 

Pressure 
Monitoring



Stergiou G. Journal of Hypertension 2022 (40) p1449-1460 Sola j. Front Med Tech 2022 (4). Guidance for interpretation 



CONCEPT GENERAL DES CUFFLESS

Algorithmes utilisant onde de pouls

→ Initialisation + (re)calibration 

B Thompson et al. Rev Med Suisse sept 2025



MAIN FEATURES OF STANDARDS SPECIFICALLY DEVELOPED FOR THE VALIDATION OF 
CUFFLESS BLOOD PRESSURE MEASURING DEVICES

Institute of Electrical and Electronic Engineers
IEEE

1708-2014 & 1708a-2019

International Organization for 
Standardization

ISO 81060-3
(Under development)

Intended use Cuffless wearable BP devices Cuffless continuous BP devices

Number of subjects ≥85 30-120 depending on intraclass 
correlation for each BP parameter

Reference method Manual auscultatory Intra-arterial

Validation phases

A.  Test immediately post calibration Yes Yes

B.  Test after BP change Specific requirements for BP change Specific requirements for BP change

C.  Test before re- calibration Yes Yes

Procedure for inducing BP changes Not specified Not specified (subjects may already be 
hemodynamically unstable)

BP measurement sequence Simultaneous or sequential Simultaneous

Pass requirements
(mean error limit)

≤6 mmHg
(for BP changes ≤7 mmHg)

≤6 mmHg (SD ≤10 mmHg)

Stergiou G. Journal of Hypertension 2022 (40) p1449-1460



PRINCIPAUX DISP0SITIFS CUFFLESS DISPONIBLES EN SUISSE (RMS2025)

B Thompson et al. Rev Med Suisse sept 2025



AVANTAGES CUFFLESS DEVICES?
FACILITATE REGULAR MEASUREMENT OF BP

Uses HBPM monthly or weekly

Never uses HBPM or uses HBPM less
than once a month

Adherence to HBPM monitoring

Engages with BP data monthly or
weekly
Stops engaging with wearable or
engages less than once a month

Adherence to cuffless monitoring

N = 8’471 EU citizens that started using a wearable device 
between January and July 2022. 
Internal Aktiia data.

N = 10’958 US citizens from the NHANES survey between 2011 and 
2014. 
Data from Am J Hypertens. 2017 Nov 1; 30(11): 1126–1132.



CHALLENGES POUR LA VALIDATION DES « CUFFLESS »

 Le but de l’utilisation doit être clair

 screening? diagnostic? follow-up?

 Obtenir un standard reconnu et accepté pour la validation

 Doit inclure suffisammnet de variation de PA intra- and inter-

patient

 L’impacte du modèle mathématique doit être transparent

 age, gender, ...



     Exemple:  Hilo 

• Signaux optiques photo-plethysmographiques, analyse du 

changement de diamètre artériel, à chaque battement cardiaque

• Calcule de la TAS et TAD via des algorithmes qui utilisent l’analyse 
de l’onde de pouls. 

• Calibration de l’appareil 1x/mois

• Fiable pour la mesure de la TA en position assise 

• Non validé encore pour les mesures nocturnes



Design of the validation protocol (CE)

Sola J et al.  Sci Rep. 2021 Oct 19;11(1):20644

Day 1
• Immediate 

post 
qualibration
accuracy

• Tracking of BP 
changes with 
position

Day 9 to 29
• Stability of 

accuracy with 
time



PERFORMANCE DANS DIFFÉRENTES POSITIONS
ALL

DBP SBP

Sola J et al.  Sci Rep. 2021 Oct 19;11(1):20644



PERFORMANCE DANS DIFFÉRENTES POSITIONS

Mean ± Std (mmHg) All positions Lying
Sitting -

wrist at heart 
level

Sitting -
wrist at lap level

Standing

Systolic blood pressure -1.11 ± 9.85 -2.44 ± 10.15 0.46 ± 7.75 -3.02 ± 6.10 -0.62 ± 12.51 

Diastolic blood pressure -1.32 ± 7.56 -1.93± 7.65 0.39 ± 6.86 -4.22 ± 6.56 -4.85 ± 9.11 

Mean and SD of the differences between reference and the Aktiia



24H BP TRACKING: 
ABPM VS COMMERCIALLY AVAILABLE CUFFLESS DEVICE 

SBP DBP

I. Tan et al. J Hypertens 2023 



AWAKE / ASLEEP TEST

09.10.2025



RÉALITÉ DE LA PRESSION ARTÉRIELLE: VARIATIONS CONTINUES



Aspect unique pour validation clinique des cuffless

Ability to track BP 
changes

Impact of different 
device positions 

relative to the heart

Stability of cuff 
calibration accuracy 

over time

Impact of body 
movement and 
physical activity



EVIDENCES PAR RAPPORTS AUX DIFFÉRENTES MESURE DE PA

Diagnosis TOD Prognosis Target BP

oBP √ √ √ √

Unattended OB √ √ √ √

Home BP √ √ √ ?

ABPM √ √ √ ?

Cuffless ? ? ? ?



EN CONCLUSIONS…

▪ PA est très variable

▪ Moyens de mesures «traditionnelles» ne tiennent pas forcément compte de toutes 

ces variations

▪ App-connectées à domicile peuvent aider mais ne remplacent pas l’ABPM 24h 

▪ Conditions de mesure PA avec les cuffless vs méthode traditionnelle: pas du tout 

les mêmes

▪ Rôle complémentaire et non compétitif dans l’évaluation de l’hypertension

▪ Information obtenue peut être similaire mais aussi différente: apporte ainsi

d’avantage d’information sur le profil tensionnel et le comportement du patient

▪ Remboursement ? Appareils standards par remboursés par assurance de base…



Auditoire ROUX  – a confirmer
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