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Introduction Preprocessing Machine Learning Pipeline
* Systolic Blood Pressure (BP) is the heart’s force = ~ * Gaussian Process Regressor (GPR) and
exerts on arteries wall when the heartbeats = Random Forest Regressor (RF) models built
* For continuous BP monitoring, invasive . — LT Feature selector algorithm: Generic Univariate
intravascular central monitoring is used which ”[ Gandpace it H sl §( K best, 30 features selected
requires me_dlcal presence and contains potential o 10 fold cross validation
risks for patient. . J
. . . tarinQ At Hyperparameters tuning with Bayes optimizer
* Cardio Vascular Disease (CVD) like Filtering: PPG and derivatives yPETP J yes op
Hypertension have risen around the world =S
making BP non invasive continuous monitoring a ] \w\w/\\/
clinical priority
* Photoplethysmography (PPG) measures the
amount of light absorbed or reflected by blood | | -
vessels close to the skin PPG and derivatives plot using Butterworth filter 4 order Diagram of machine learning pipeline
* PPG can be measured continuously in a non Standardization
Invasive way and can be used to measure BP 3 =
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Signal Quality Assessment atite
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* Skewness Signal Quality Index method used * Best performance on
GPR model

Observations

©American Heart Association

* Use PPG to monitor effectively BP continuously
INn a non invasive way using machine learning

Signal Quality Assessment per recordin

* Models predict mostly BP
between 110 and 140

Pie charts of signal quality assessment per patient and per recording mmHg

= Extracting digital biomarkers from PPG time
series

= Build a machine learning regression model to Performance influenced

oredict BP on PPG-BP database Featu res EXtraCti on by unbalanced data

* Apply the model on MESA Sleep to diagnose
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Hypertension —— '
Chy ¥ \ , Experiment on Mesa
alienges e . .
| g . | I ) _{ ’_{ | } * Same preprocessing steps were applied on
* PPG signal non trivial preprocessing D | i the Mesa dataset and same features were
= Motion artifacts, respiration, age and weight ? . extracted
modulates it ) * The data was then split using the hypertension
* PPG-BP has unbalanced data and few samples Features labels (1 or 0) and the trained machine
of extreme BP values | learning models were applied on both groups
* Mesa Sleep has no BP values monitored during @ Demographic Observations and Discussion

Time Features
@ PPG Features
1st Derivative

PPG monitoring

Databases
* PPG-BP

= 219 patients (20-89 years old)

o NO Sh|ft Spotted |n the m()del BP predicted on MESA patients with and without hypentension
Features . . 1 no hypertension
@ 2nd Derivative prediction of both groups o o
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Statistical .
® Peatures e Trained models does not =
generalized well on noisier
and bigger dataset
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Pie chart of features categories

= 3 daily PPG recordings of 2.1s per patients * PPG taken overnight while

PPG toolbox created containing 85 features model trained with day PPG '

| Conclusions

2 ot os os e e * Successfully build a PPG toolbox containing 85
Examples of PPG features features

O
a
[+ 9
¢ M eS a. S I e e p 6 560 10'?2 1Sb0 20‘00 o . PP(I'E Deri\:lrative Signall .
2237 patients (54-95 years old) . SR
Ta1l V. l :
Th1 | |

J
16300 hours of overnight PPG monitoring Sk
Hypertension labels and BP labels measured Examples of DPPG and SPPG features
weeks before PPG recordings

= Sampling rate: 1KHz R A P P A
PPG Signal PPG Signal | | | systolic BP

= BP measured just before the PPG
measurements

* Two models were trained, optimized and tested
on PPG-BP database to predict systolic BP

* Experiment conducted on Mesa not successful
due to differences between the two databases.

Sampling rate: 250Hz
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* Possibility to boost and improve results by
adding more features to the toolbox
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