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Disclaimer

• The content of this presentation does not communicate results of AbbVie-
sponsored Scientific Research.

• The view expressed in this presentation are solely a synthesis of my own 
opinions and do not reflect the companies and consortia that I work for.​

• All materials, brand and trademarks referenced in this presentation are 
the property of their owners.​
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Outline

• Why DHT for immunological diseases?

• Our strategy and journey for DHT implementation and value capture

• Physical activities profiles of AxSpa and PPP patients in Ph3 trials

• Summary and outlook
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Immunological Diseases Affect A Large Portion of World Population

Allergy (30~40%) 

Asthma (8%)

Autoimmune Diseases (10%)
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Patients with Immunological Diseases Suffering from Mobility 
Constrains

Axial Spondyloarthritis (AxSpA) patient survey on 

impacts of activities in daily life conducted by 

Research Partnership LivingWith 
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DHT has been proven to be a fit-for-purpose tool for physical 
activity profiling with an increased number of clinical trials over time

DiME Library of Digital Endpoints
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DHT has reached the tipping point of harnessing values
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FDA is actively working on the readiness to receive DHT data 
submission

Three focused presentations were given by FDA staff at Regulatory 
Education for Industry (REdI) Annual Conference 2023 
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Digital Science l 
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AbbVie Digital Science team uses DHTs to modernize outcome 
measurements and accelerate drug development

TA Digital Strategy

• Partner with IEST/AST members to 

develop proper Concept 

of Interests (i.e., Digital Biomarkers 

and/or Novel Outcome Measures) with 

clinical, patient and regulatory 

alignment

• Design NDE development and validation 

strategy following V3 framework and 

regulations

• Also partner with medical affairs and 

commercial for post-marketing strategies

DHT Search & Evaluation

• Identify best-in-class and 

clinically fit-for-purpose 

DHTs for biomarkers and 

outcome measures

• Develop and maintain DHT library 

and manage vendors 

relationships

• Partner with CSG on DHT 

partnerships S&E

Digital Data Analytics and 

Digital Science Lab

• Conduct DHT verification and 

usability testing

• Algorithms development 

and validations

• Responsible for DHT signal processing 

and Digital data analyses for AbbVie 

portfolio

• Establish regulatory-compliant 

Digital Data Analytics Capabilities
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Digital Science Team fills the gaps in DHT data operation in clinical 
trials

Digital Science Team

Statistician
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AbbVie internal digital data toolkit (DDTK) was developed to 
automate the data process

• Key Features:
• Study data ETL
• Sensor signal processing
• Feature engineering

• Algorithm development
• Data Visualization

Data scientists and statisticians 

can easily pull the data using a 

few lines of commands in the 

Jupyter Notebook
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SELECT-AXIS 2 is a Phase 3 study to investigate the efficacy and 
safety of Upadacitinib in patients with ankylosing spondylitis

14 weeks of continuous actigraphy monitoring in PBO and UPA arms 

for exploratory purposes

A. Deodhar et al., Lancet. 400, 369–379 (2022). 

Actigraph CentrePoint 

Insight Watch

Physical 
Activities

Sleep
Spinal 

Range of 
Motion

Morning 
Stiffness
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The study demonstrated a high compliance and retention rate

• Of 420 total patients, physical activity data was 
collected from 394 participants, and 312 patients met 
minimal adherence criteria at baseline (i.e., the first 
week)

– Compliance is defined as wearing 16 hours per day

• Through 14 weeks, adherence was demonstrated for 
83.5% of study days, excluding clinical visit days

– Participants did not wear during the clinical visit

Mease PJ et. al., EULAR, 2022 
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Daily step counts and MVPA are used as physical activity surrogate

Physical Activity at Baseline

• Weekdays > Weekends

• Male > Female

• Age difference

Mease PJ et. al., EULAR, 2022 
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Baseline physical activity measured by step counts aligns with 
patient self-reported disease severities BASFI: Bath Ankylosing Spondylitis 

Functional Index

ASAS-HI: Assessment of Spondyloarthritis 
International Society Health Index

Mease PJ et. al., EULAR, 2022 
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Baseline step counts is suggested to be a better predictor of 
outcome than BMI

Change From Baseline in ASDAS(CRP) in Patients Receiving Upadacitinib 15 mg QD Stratified by Baseline BMI or Physical 

Activity Levels

• ASDAS is a composite index that assesses disease activity

• Step counts < 5000 is considered as sedentary

• Physical activity measured by step counts demonstrated a trend towards greater reduction in ASDAS(CRP) at most time 

points from week 8 onwards 

Crowley A et. al., ACR Abstract, 2023 
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Treatment of Upadacitinib is associated with increased physical 
activity measured by daily step counts

Increased physical activity with upadacitinib vs. 

placebo in the cohort overall, with a more pronounced 

effect in the sedentary population, suggesting a 

possible ‘ceiling effect’*

Curtis JR et. al., ACR Abstract, 2023 
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JumPPP is a phase 3 study investigating the effect of Risankizumab in 
Japanese patients with Moderate-to-Severe Palmoplantar Pustulosis 

Continuous physical activity monitoring during day time using Actigraph 

CentrePoint Insight Watch from baseline to Wk16 and Wk40 to Wk52

• Sterile pustules

• Thick plaques (psoriasis)
• Itching
• Pain or a burning sensation

• Fissuring (Cracked skin)
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The study demonstrated a high compliance and retention rate

• Compliance (12h wearing):

• Period A: 89.8%
• Period B: 83.3%

• On weekly (>3 day) basis:

• Period A: 97%
• Period B: 95%

Study Day
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Physical activity measured by step counts showed a moderate 
association with disease status at baseline

Palmoplantar Pustulosis Area And Severity Index (PPPASI)
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Physical activity measured by step counts demonstrated treatment 
effect as early as week 6
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Lessons learned

• “Fit-for-purpose” DHT and measurements are critical to harnessing the 
value

• Baseline data collection needs to be designed into the study operation

• Innovative analytical methodologies may generate further insight into the 
continuous physical activity data

• Further validation of the physical activity algorithm in the specific patient 
group should be conducted per FDA guidance 



Thank you
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