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Digital endpointsin clinical trials: building the
business case for systematic adoption

ndpointsanchor clinical development.
They define trial outcomes, determine
regulatory approval and shape payer
decision making.

Traditional endpoints often rely on infre-
quent, clinic-based assessments that are
subjective and burdensome for patients. By
contrast, digital endpoints — defined as trial
endpoints derived from data captured by
sensor-based digital health technologies —
capture high-resolution, objective dataduring
patients’everyday lives, creating opportunities
toimprove patientrecruitmentandretention,
detect safety signals earlier and measure effi-
cacy withgreater sensitivity. Digital endpoints
canreduce trial size, accelerate timelines and
generate high-value insights for researchers,
regulators, clinicians, patients and payers,
including post-market evidence that supports
label expansion and payer negotiations.

Digital endpoints are therefore a powerful
lever to improve efficiency and effectiveness
indrug development. However, the adoption
of digital endpoints to date has been lim-
ited and uneven across the pharmaceutical
industry owing to the perceived risks of their
novelty.

Now though, regulators are signalling
their readiness to consider regulatory appli-
cations including evidence of the effects
of therapeutics on digital endpoints. FDA
guidance on digital health technologies
aligns with established evidentiary frame-
works, such as V3+ (npj Digit. Med. 8, 51;
2025),and encourages early sponsor engage-
ment. Many technologies are mature and the

regulatory pathway is open (JAMA Health
Forum 6,e250165;2025).

Financial pressure on the pharmaceu-
tical industry demands R&D innovation
underpinned by a strong business case. By
combining tangible proof points of the dem-
onstrated impact of using digital endpoints
with the business case, sponsors can build
confidence, scale adoption and unlock the full
value of digital endpoints across their drug
development portfolios.

With the aim of informing such efforts,
here we highlight the operational and finan-
cialimpact that digital endpoints can havein
clinical development, as well as cases where
they have either been successfully used with
realized benefit or evaluated with quantified
potential future benefit, presented within
astructured framework.

Business case for digital endpoints
Theoperational and financialimpact of apply-
ing digital endpoints in drug development
(Table 1) has recently been quantified for the
first time (Clin. Transl Sci. 17,e13902; 2024).
The analysis drew on 164 industry tri-
als containing 393 digital endpoints, com-
pared against a reference set of 11,466
industry-sponsored trialsinitiated from 2005
onwards. To reflect where digital endpoints
are most frequently used today, the study
focused on cardiovascular, central nervous
system (CNS) and diabetesindications, which
together account for about 70% of all digital
endpoint deployments. In phase Il and espe-
cially in phase lll studies, these efficiencies

Table 1| Operational and financial impact of using digital endpoints by trial phase

Cost*(US$) Operational effect

Change in eNPV Return oninvestment

Phase Il trials

$1 million Reductions in trial length (3-4 months) $5.8-7.0 million 2.9x—3.5%
and size (11-16%)

Phase lll trials

$1 million Reductions in trial length (4-5 months) $27.8-43.9 million 13.9x—21.9x

and size (12%)

*The change in expected net present value (eNPV) and the return on investment values are based on the median digital
endpoint implementation cost. See Clin. Transl Sci. 17, €13902; 2024 for details.

translated into shorter cycle times and smaller
enrolment requirements, enabling earlier
go/no-go decisions and generating substan-
tial financial returns. When considering the
medianimplementation cost of a digital end-
point, the return on investment (ROI) for a
phase Ill study is 14-22-fold, depending on
therapeuticarea, compared toastudy without
adigital endpoint (Table1).

These results demonstrate measurable,
repeatable and scalable value. Digital end-
points are already delivering, or expected to
deliver, operational efficiencies and financial
returnsin active programmes today (Fig. 1).

Framework for systematic adoption

To capture measurable and repeatablereturns,
the adoption of digital endpoints must be
systematic, integrated into portfolio strat-
egy and taken to scale. The Digital Medicine
Society (DiMe) Digital Endpoints Value Frame-
work providesastructured approachto under-
standing where and how valueis created across
the drug development lifecycle.

Screening. Recruitment is one of the most
important drivers of trial delays and cost
overruns. Digital measures can streamline
this step by enabling remote pre-screening
to identify eligible participants more effi-
ciently and design more patient-centric and
engaging studies, and by enriching trial pop-
ulations through objective, real-world data.
Thisnotonly reduces timelines and costs but
also broadens access to more representative
patient groups.

Forexample, in Alzheimer’s disease,amodel
evaluating the integration of digital and
plasma-based pre-screening approachesindi-
cated the potential for substantial reductions
inrecruitment timelines and overall trial costs
by identifying eligible participants earlier in
the process.

Safety. Digital endpoints allow continuous
safety monitoring, capturing subtle, tran-
sient or cumulative adverse events that may
be missed with intermittent, clinic-based
assessments. Earlier detection protects partic-
ipants, supports faster resolution of adverse
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Screening

Efficacy

Digital and plasma-based
pre-screening in Alzheimer’s
disease trial recruitment

Potential for recruitment
costs reduced up to 35%
and on-site screening
reduced by up to 60%

Digital endpoint (moderate-to-vigorous physical activity,
MVPA) used as the primary endpoint in a phase IlI
pivotal trial for pulmonary fibrosis (REBUILD trial)

The phase Il sample size was reduced by more
than 50% based on the phase Ilb results with the
digital endpoint and it led to a faster phase IlI

go/no-go decision

4

.

Clinical trial pipeline

Safety T

Monitoring for prolonged QT
via wearable sDHTs to detect
early drug toxicity

User-friendly, cost-effective,
scalable and consistent
cardiac safety monitoring
that can be deployed

Post-market T

Sleep measures in rheumatoid
arthritis to support label

These measures provide a
model that could be
applied across autoimmune
programmes to support
broader reimbursement

cross-programme

strategies

Fig.1| Applications of digital biomarkers in clinical trials. For further details, see the text and the Digital
Endpoints Value Framework. sDHTSs, sensor-based digital health technologies.

events and builds stronger safety packages
for regulators.

For example, wearable-based QT interval
monitoring has demonstrated the ability to
identify cardiac safety risks earlier and more
consistently than traditional clinic-based
ECGassessments (Front. Cardiovasc. Med. 10,
1172666;2023).

Efficacy. Digital measures can improve sen-
sitivity and precision, reducing variability
and enabling detection of treatment effects
sooner. These qualities can translate into
smaller sample sizes and shorter trial dura-
tions. For phase Il trials, this means earlier
go/no-go decisions and better resource alloca-
tion. For phaselll trials, it drives multi-million-
dollar gains in estimated net present value
(NPV) while maintaining evidentiary rigour.
For example, in the phase Il trial of a pul-
satile nitric oxide delivery system for the
treatment of fibrotic interstitial lung dis-
ease, accelerometer-derived measures of
moderate-to-vigorous physical activity
(MVPA) showed a stronger signal of functional

improvements than traditional endpoints.
MVPA was used as the primary endpointin the
phase Ill trial, which enabled a smaller study
and faster decision-making.

Post-market. Beyond initial approval, digi-
tal endpoints provide ongoing real-world
insights. They can uncover additional thera-
peutic benefits, support label expansion and
inform payer negotiations.

For example, in rheumatoid arthritis digi-
tally captured sleep metrics may objectively
and conveniently detect meaningful improve-
ments that could provide evidence to support
label claims and strengthen reimbursement
cases (Digit. Biomark.5,191-205; 2021).

Industry implications
TheROIl case for digital endpoints is becoming
increasingly well established. Underinvestment
now represents a missed opportunity.
Systematic adoption can strengthen R&D
efficiency, reduce operational risk, enhance
regulatory engagement and improve the
payer value proposition. Cross-programme

strategies allow validated endpoints to be
reused and harmonized, reducing imple-
mentation costs and accelerating regulatory
familiarity. Precompetitive collaboration
expands these benefits, creating shared
standards that reduce duplication across the
industry. Sponsors that view digital endpoints
as a portfolio-level investment will be best
positioned to capture efficiencies, mitigate
risk and deliver sustained financial returns.

Progress has been hindered by a stalemate.
Industry argues that large-scale adoption can-
notoccur without regulatory certainty. Regu-
lators cannot offer much more insight until
further high-quality examples are submitted.
Breaking this cycle requires leadership from
sponsors.

Digital endpoints are proven value driv-
ers with quantifiable returns. The decision
is whether to wait and risk being constrained
by legacy methods for fear of failure in an
industry already characterized by a 95% tech-
nicalfailurerate, or tolead. Early movers who
invest in digital endpoints, set standards
and share evidence will not only capture the
greater financial reruns, but will also shape
the regulatory and evidentiary landscape of
the future.
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