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Patients and Remote Patient Monitoring
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Remote patient health monitoring improves patient
outcomes

= Early detection and intervention
= Enhanced Patient Engagement

= Improved chronic disease
management
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Challenges with building a remote patient monitoring
system

1. Technical Challenges
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= Sensor and data accuracy P
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Challenges with building a remote patient monitoring
system

2. Regulatory Challenges

- Data security and Privacy

u - . . ea ante o
Good machine learning practice B us roonsorus  gpfrestn Same (M, e e
— Model development and performance

Riguilatony Agency
— Multi-disciplinary collaboration Good Machine Learning Practice for Medical Device Development:
— Risk management Guiding Principles

= Ethical considerations
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Challenges with building a remote patient monitoring
system

3. Business Challenges for OEMs

= Com p8titive Space Remote Patients Monitoring Market Roots Analysis

Type of Area of Applications, Till 2030 (USD Billion)

" Siloed development1 integrationl and Blood Glucose Elood Pressure Body Temperature = ECG

USD 7.2 Billion

® Oxygen Saturation = Respiration Rate u Others i
Current Market Size

testing
= Prolonged timelines for moving the
concepts to products o mm e
- Maintenance and upgrades == == —
o 2 me mr me T m x|

Source: hitps:ffwaw rootsanalysis.com/
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What does it take to build a robust remote patient
monitoring system?

1. Development Platform
— Faster process for converting /~

\
concepts into product Data selection .nd‘:::> E
—_ management and tuning ,}’;.;:_{
Integrated V&V - = \
- Operathnahze \ Model validation y J OquaI!ty:nd |
o Performance evaluation rganizationa

k o Clinical evaluation

Premarket g Review of SaMD Pre-
Assurance of 2 3 Specificationsand i’
Safety and Algorithm Change

Effectiveness ol Protocol

Excellence /

Proposed TPLC Approach

Legend Real-World Performance
Monitoring
' Al Model Development I

Overlay of FDA's TPLC approach on Al/ML workflow
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What does it take to build a robust remote patient

monitoring system?

2. Infrastructure to Operationalize
— Reliable
— Scalable
— Cost effective

— Allows integration with other
hardware/software platforms
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Revolutionizing remote patient monitoring
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MATLAB integrates with AWS to accelerate prototype and
research r=m — —
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MATLAB integrates with AWS to accelerate the
conversion of concepts to production
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MATLAB integrates with AWS to implement V&V throughout
development cycle
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Remote Patient Monitoring system — System Architecture
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T Al analytics using MATLAB

-

MATLAB Production Server Client MATLAB Production Server Dashboard
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Visualization
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Security and compliance with AWS
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Simplify Development on AWS with MathWorks Cloud
Integrations

Least IT Flexibility Most>
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Case study: GE Healthcare NICU monitoring system
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NICU remote patient monitoring system

Aiding diagnosis and prognosis

Non-contact monitoring systems

Parental bonding aspect

MATLAB Based DevOps Workflow in AWS for
Hospital Patient Monitoring Applications

Improving patient outcomes

GE Healthcare, Inc.

Mohammad Khair, Principal Engineer

Link to presentation and video

1
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https://www.matlabexpo.com/online/2023/proceedings.html#section_d7d8215b-9282-47b7-8134-e87a5e924354

|
NICU Patient Monitoring system — System Architecture

Patient Camera(s) AWS

HLS : HTTP Live Streaming
DASH : Dynamic Adaptive Streaming over HTTP.
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Execution of the NICU monitoring system

Data Acquisition

Camera as the upstream
data source.

Data Visualization «—

Reporting Dashboard on a
Web App or Phone App
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Kinesis Streaming
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MATLAB Parallel Server
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IEC 62304 compliant algorithm
from MATLAB/Simulink

| Demystifying Deep Learning:
< t h in MATLAB

4

" MATLAB
SIMULINK®

toolbox

MATLAB Deep Learning

MATLAB/Simulink with Deep Learning, Parallel
Server to develop and train Al models,
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Conclusion

MATLAB + AWS = Revolutionizing the remote
patient monitoring system development

v Technical Excellence
v Regulatory Compliance

v Business Innovation
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------- ¥ Algorithm development and deployment

s Dota flow
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THE CLOUD
* Machine learning and predictive analytics
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= ENGINEER
* Develops machine-learning algorithms
* Implemented on edge nodes and

cloud services
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