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Disclaimer 
Ongoing trial

Project confidentiality  



Agenda 

•Hypermarker project overview 

•Data modelling strategies 

• Trial aspects 



Hypermarker project overview 

Dr. Mathew Chapman 



Key features

Overall objective: Unleash the potential of pharmacometabolomics to provide 
‘smart’ prescription of antihypertensive therapy, based on well-phenotyped, large-
scale cohorts, with validation in a randomised controlled trial.

Primary output: Metabolomic profile-based clinical decision support tool that uses 
advanced data analytics and robust artificial intelligence algorithms to personalise 
and optimise the choice of blood pressure treatment.

Sustainability: Development of the clinical decision support tool as a companion 
diagnostic, and a roadmap for its uptake in the routine care for patients with 
hypertension across Europe and beyond.



Why hypertension?

Luengo-Fernandez: Eur Heart J. 2023 



Why hypertension?

McEvoy… Touyz; Eur Heart J. 2024

What combination?
Account for side effects
Enhance compliance
Avoid adverse outcomes

Substantial variability in an individual’s BP response
Potential 4.4 mmHg improvement with a personalised approach

Sundstrӧm… Ӧstlund; JAMA. 2023

Contrast Population mean difference 

between best vs fixed choice 

(mmHg)

Best choice vs candesartan 5.3

Best choice vs lisinopril 3.1

Best choice vs amlodipine 4.6

Best choice vs 

hydrochlorothiazide

9.7



Why hypertension?

Current challenges for hypertension treatment

Control of blood pressure in 
<50% of patients

Non-specific use of 
existing drug therapy

Poor adherence & 
side effects

Hypertension-related 
health impact

High EU healthcare expenditure

Treating systolic BP can improve prognosis

BPLTTC.2021. Lancet  

5mmHg drop in systolic blood pressure lowers major cardiovascular 
events by 10%



Scheme of work



Structure



Data modelling 
Dr. Animesh Acharjee 



Research Group: Integrative Analytics and AI 
Group Website 

https://sites.google.com/view/acharjee-lab/home


Objectives of WP4

• Develop robust predictive models for 
antihypertensive drug response

• Identify stable metabolic and clinical 
predictors

• Identify metabolite pathways with a causal 
influence on blood pressure regulation



Cohort overview

Precision Hypertension Care (PHYSIC) ;Atrial Fibrillation in High-Risk Individuals (AFHRI) ;The Alpha Omega Cohort (AOC) ;Utrecht Cardiovascular 
Cohorts – Second Manifestations of Arterial Disease (UCC-SMART) Population



Cohort & metabolite overview



Dataset and Methods Summary
Dataset used: 

• Combined clinical and metabolite features from 
AFHRI + AOC + SMART + PHYSIC cohorts

Methods implemented:

• 5-fold nested / stratified cross-validation



Quick recap: LASSO classification

• Baseline model 
oclinical features only 

• Full model 
oclinical + all metabolite features

• Feature-selected model (Reduced 
Model)
oclinical + LASSO metabolites

• Evaluation metrics: macro-AUC, 
precision, recall, F1



Selecting the best predictive features

• Based on the performance : AUC/F1 score 

• Optimized

•  Plateau observed between K = 20–30 features

• Beyond K > 30, performance gradually declines (likely overfitting)

• Selected : 28 metabolites features



Causal Modelling



•DAG represent causal relationships among metabolites 
organised by biological pathways

•Blue dashed edges → metabolite–metabolite interactions

•Solid edges to M → direct causal effects on blood 
pressure

•Strong within-pathway clustering indicate coordinated 
biochemical processes

•Cross-pathway links highlight key metabolic interaction 
points

•M acts as a sink node, integrating signals from multiple 
pathways

M



Intervention Interface

PRO, Patient reported outcome; UoB, University of Birmingham; API, Application Programming Interface



Randomized Controlled Trial 
Dr. Mathew Chapman 



Trial methodology - Patient and Public Involvement 

Patient & Public Involvement and Engagement

Key trial documents

Participant trial procedures

Participant facing material 



Trial Design

Sponsor:

Study: Proof-of-concept, pragmatic, multicentre, adaptive, 
open-label strategy trial embedded into routine clinical practice 
with stratified individual patient randomisation across 4 
European sites



Trial Design

Sponsor:

400 adults with a systolic blood pressure 
≥140mmHg and a clinical indication for 

treatment for hypertension will be 
recruited by opportunity during routine 

clinical practice across multiple European 
secondary care sites



Trial Design

Sponsor:

• Stratified randomisation
• Site (four sites)
• Participant age (18-69 & ≥70 years)

• Baseline SBP (SBP 140-159mmHg or ≥160mmHg)

• 1:1 allocation to intervention or control

• Intervention: Use of a smart pharmacometabolomic-guided 
drug class approach to assist clinicians in the choice of 
antihypertensive treatment class(es).

• Control: Standard of care as defined by the European Society of 
Cardiology hypertension guidelines.



Trial Design

Sponsor:

Primary Outcome: Change in home systolic 
blood pressure comparing the (initial) 
pharmacometabolomic approach and 
standard of care. 



Trial Design

Inclusion criteria
1. Age ≥18 yrs.
2. SBP ≥140 mmHg on any blood pressure recording method
3. Clinical indication for antihypertensive therapy.

 Exclusion criteria
1. SBP ≥180 mmHg on any blood pressure recording method
2. Three or more current anti-hypertensive medications.
3. Potential secondary cause of hypertension
4. Planned intervention for hypertension, such as renal denervation. 
5. Severe kidney disease (eGFR <30 mL/min).
6. Diagnosis of known heart failure with LVEF <40%. 
7. Stroke or myocardial infarction within the last 6 months.
8. Pregnancy, planning for pregnancy, or breastfeeding.
9. Participant whom the Investigator deems otherwise ineligible



Intervention

Intervention: Smart pharmacometabolomic-guided 
drug class approach

The intervention will be iterated and refined during 
the trial as additional data from pre-existing cohorts 
and the trial is obtained (‘Updated 
pharmacometabolomic approach)

Machine learning analytics to combine clinical 
features & metabolomic profiles

Samples & clinical data from multiple pan-
European cohorts

Metabolomic profiles generated by state-of-
the-art high-resolution mass spectrometry



At Home Blood Pressure Measurements

Viduet Health platform for 
at-home data collection 

Study application- Viduet Health

• At-home BP monitoring platform - blood pressure monitor with an 
automatic Bluetooth connection to the study mobile application

• 2 readings, morning & evening at least 3 days each monitoring 
week

Joint patient, physician & research web portal

Notifications & reminders:

• BP measuring times

Training:

• Use of BP device

• Use of Videut Health application / portal



Patient Reported Outcome Questionnaires

• Quality of life (EQ-5D-5L)

• Adherence & adverse reactions

• Healthcare utilisation



Consortium Partners

Amsterdam University Medical Center Logo

Roche Logo

Euretos Logo

https://www.collaborate.eu/
https://www.amsterdamumc.org/en.htm
https://www.roche.com/
https://www.euretos.com/home
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