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17. Kidney Monitoring Innovations

PatientOutcomesData Analysis& PredictionClinicalApplicationSupportingTechnologiesResearch& Development

PatientOutcomesData Analysis& PredictionClinicalApplicationSupportingTechnologiesResearch& Development

Develop non-invasivesensors & algorithms [6,4,12]

Implement continuous bloodpressure monitoring [6,4,12]

Collect patient-specific data& blood pressure metrics [5,6,11]

Analyze data for patterns& anomalies [5,7,8,10]

Generate predictive insights& decision support tools [5,7,8,11]

Enable real-time adjustments& personalized treatment [5,6,7,9]

Improved stability& health outcomes [5,6,9]

Technological Foundations and Innovations

Aspect Details
Supporting
Extracts

Non-Invasive BP
Monitoring

Utilizes sensors in extracorporeal circuit,
avoiding direct contact  12   4 

Continuous Data
Acquisition

Real-time blood pressure, heart rate, and
other vitals

 6   4   8   12 

Sensor Technology
Developed within iTrend project, protected
by patent

 6   12 

Data Analysis
Algorithms

Employ machine learning and pattern
recognition for prediction

 5   7   8   10 

Personalization
Enables tailored dialysis regimes based on
patient data  6   7   8 

Key Processes

Process Description Extracts

Data Collection Continuous monitoring during dialysis  6   12   4 
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Process Description Extracts

Data Processing Use of algorithms to detect trends  5   7   8 

Predictive Modelling Forecast drops in blood pressure  5   7   8   10 

Clinical Intervention Adjust dialysis parameters in response  5   6   9 

Feedback Loop Real-time system updates to improve accuracy  6   8   10 

Clinical and Patient Benefits

Benefit Explanation
Supporting
Extracts

Enhanced Safety Early detection of hypotensive episodes  5   6   9   11 

Personalized
Treatment

Tailoring regimes based on individual data  6   7   8 

Reduced
Complications

Minimized blood pressure swings and
related issues

 5   9   11 

Improved Outcomes
Longer-term health benefits and quality of
life  6   9   11 

Operational Efficiency Timely interventions reduce hospital stays  5   6   9 

Statistical and Funding Context

Metric Details Extracts

Funding £1.4 million over five years
 5   11 

 9 

Project Duration 5-year collaborative program
 5   11 

 9 



Metric Details Extracts

Patient Data
Volume

Hundreds of hours of patient studies  5   6 

Key Stakeholders
Universities of Derby, Nottingham, Royal Derby Hospital,
MStart Trust

 5   11 

 6 

Entities and Collaborations

Entity Role Extracts

University of Derby Lead research  6   11   12 

University of Nottingham Support research  7   11   12 

Royal Derby Hospital Clinical testing  12   4   6 

MStart Trust (Mel Morris) Funding & support  5   11   9 

Industry Partners Sensor and algorithm development  6   12   4 

Impacts and Future Directions

Impact Area Description
Supporting
Extracts

Clinical Impact Improved monitoring, reduced mortality  5   6   9   11 

Technological
Advancements

Patent-protected sensors, AI algorithms  6   12   8 

Research Growth
Expansion into predictive analytics and
personalized medicine  7   8   10 

Policy & Adoption Potential for standard care protocols  5   9   11 



Summary
Advances in kidney dialysis monitoring leverage innovative sensor technology within the
iTrend project, emphasizing non-invasive, continuous blood pressure measurement, and
sophisticated data analysis. These systems enable early detection of adverse events, support
personalized treatment, and promise significant improvements in patient safety and
outcomes. The collaboration among universities, hospitals, and industry partners, backed by
substantial funding, paves the way for integrating these technologies into routine clinical
practice, revolutionizing nephrology care with predictive analytics and real-time decision
support.

Summary Visualizations of Project-
Description-17
This collection of extracts highlights a focused research trajectory aimed at advancing
personalized and real-time monitoring of renal dialysis patients, primarily through the iTREND
and DIAMONDS projects. The key themes include technological innovation in blood pressure
monitoring, data analysis, predictive modeling, and clinical interventions, underpinned by
multidisciplinary collaborations and significant funding. The following visualizations synthesize
these concepts, relationships, temporal progression, and causal pathways.

Preface
The diagrams elucidate the evolution from foundational monitoring technologies to
sophisticated predictive systems, emphasizing sequence, relationships, and impact over time.



17.1. Timeline of Key Projects and Developments

2016 2020 2020 2021 2022 2023

Timeline of iTREND & DIAMONDS Projects

Main insights: The timeline traces a progression from initial sensor development to advanced
predictive monitoring, demonstrating sustained research evolution.

17.2. Conceptual Map of Core Technologies and Objectives

Renal Dialysis Monitoring

Blood Pressure Sensors

Real-time Data Processing"

Blood Pressure Drop Prediction"

Machine Adjustment & Patient Safety"

Individualized Treatment"

Derby, MStart Trust"

University of Derby, Nottingham & Royal Derby 
Hospital"

Main insights: The map highlights the interconnectedness of sensor tech, data analysis,
predictive models, and clinical actions driven by multidisciplinary collaboration and funding.



17.3. Sequence Diagram of Data Flow and Clinical Response

PredictionModelClinicianData ProcessingSensorsDialysis MachinePatient

PredictionModelClinicianData ProcessingSensorsDialysis MachinePatient

Blood pressuredata collection

Transmit realtime data

Analyze datafor BP trends

Alert if BPdrop predicted

Adjust treatmentparameters

Updated treatmentregime

Main insights: Demonstrates how sensor data leads to predictive alerts and clinical
intervention, emphasizing real-time feedback.



17.4. Cause and Effect Diagram of Project Impact

Development ofSensor Technologies

Continuous BloodPressure Monitoring

Data Collection& Analysis

Predictive Modeling

Timely ClinicalInterventions

Improved PatientOutcomes

Recognition & Funding(e.g., Lifesaver Award)



Main insights: Visualizes the causal pathway from technological innovation to improved health
outcomes and recognition.

17.5. Bar Chart of Funding and Project Scale

40%

30%

30%

Funding Distribution

Derby MStart Trust
University Funding
Additional Grants

Main insights: Indicates that the Derby MStart Trust is a primary funding source, supporting a
major collaborative effort.

17.6. Interrelationship of Research Studies and Technologies

SensorDevelopment

DataAnalysisTechniques PredictiveModels ClinicalDecisionSupport ImprovedPatientCare

FeasibilityStudies

HeartRateAnalysis

Main insights: Highlights the iterative relationship between foundational studies, technology
development, and clinical application.



17.7. Impact of the Projects Over Time (Summary)

2016: Initial Sensor& Data Development

2020: Feasibility& Data Analysis Studies

2021: Funding& Project Expansion

2022: Data Acquisition& Modeling

2023: Clinical Deployment& Ongoing Refinement

Main insights: Captures the chronological build-up toward clinical implementation and
ongoing innovation.



Final Remarks
The collected extracts depict a cohesive and impactful research program driven by
technological innovation, multidisciplinary collaboration, and a focus on personalized dialysis
care. The visualizations emphasize how initial sensor and data analysis efforts have evolved
into predictive systems with tangible clinical benefits.

Note: For detailed exploration, further data on patient outcomes, specific algorithms, and
validation results would deepen understanding of efficacy and real-world impact.
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