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Executive Summary

The global digital therapeutics (DTx) market has entered a phase of rapid expansion, driven
by the convergence of healthcare and technology. Digital therapeutics are evidence-based
software interventions that deliver therapeutic medical interventions to prevent, manage, or
treat diseases via digital platforms (pmc.ncbi.nim.nih.gov) (dtxalliance.org). By 2025 the market
is estimated at roughly USD 9-10 billion, and is projected to surge to tens of billions of dollars
in the 2030s, reflecting CAGRs in the mid-20%-range (www.futuremarketinsights.com)
(www.grandviewresearch.com). For example, one analysis puts the global market at about USD
7.7 billion in 2024, growing to ~USD 32.5 billion by 2030 (CAGR ~27.8%)
(www.grandviewresearch.com), while another estimates ~USD 9.2 billion by 2025 and USD 82.0
billion by 2035 (CAGR ~24.4%) (www.futuremarketinsights.com). This meteoric growth is fueled
by mounting chronic disease burdens, widespread smartphone penetration, advances in
artificial intelligence (Al) and data analytics, and growing investment in digital health solutions
(www.futuremarketinsights.com) (www.towardshealthcare.com).

Despite the promise, the DTx field faces challenges including regulatory uncertainty,
fragmented reimbursement pathways, and the need for stronger evidence of long-term clinical
outcomes (dmsjournal.biomedcentral.com) (pmc.ncbi.nim.nih.gov). Notably, Germany’s
pioneering DiGA program (a fast-track reimbursement scheme for approved DTx) has already
recorded hundreds of thousands of prescriptions for digital therapies (pmc.ncbi.nlm.nih.gov)
(pmc.ncbi.nim.nih.gov), illustrating real-world adoption. In the United States, FDA-clearances of
novel DTx — such as EndeavorRx for pediatric ADHD (www.akiliinteractive.com) and reSET-0 for
opioid use disorder (www.novartis.com) — signal growing acceptance of software as
prescription medicine. Leading life-science and tech companies (e.g. Teladoc, Omada, Pear
Therapeutics, AKkili Interactive, Propeller Health) are expanding their portfolios, and venture
funding has surged (e.g. global DTx startup investment grew to $3.2B in 2021) (sifted.eu).

This report provides a comprehensive 2025 analysis of the digital therapeutics market. We begin
with background on the genesis and definition of DTx, review the industry’s historical context,
and survey key segments (by application, end user, and geography). We then analyze market
drivers (such as chronic disease prevalence, patient engagement, and cost pressures) and
restraints (privacy concerns, reimbursement gaps). Detailed coverage is given to technology
trends (Al, wearable sensors, telehealth integration) and regulatory frameworks across major
regions (FDA, EU Medical Device Regulation, Germany’s DiGA, etc.). We include specific case
studies of DTx products and programs (e.g. Akili's EndeavorRx, Pear’s reSET series, Omada’s
diabetes prevention program, Germany's DiGA listings) to illustrate real-world impact. The report
concludes with a discussion of future directions — including the role of big data, personalized Al-
driven therapies, and global policy harmonization — and outlines implications for stakeholders
(providers, payers, patients, pharma). All claims are supported by extensive citations from peer-
reviewed journals, industry analyses, and official reports.
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Introduction

Evolution of Digital Health and Emergence of Digital
Therapeutics

Digital therapeutics (DTx) emerged from the broader digital health revolution, where
information and communications technology are applied to healthcare. Over the past two
decades, innovations such as electronic health records, telemedicine, mobile health apps, and
wearable sensors have expanded the ways patients interact with care. However, traditional
health apps often provide generalized wellness guidance, whereas digital therapeutics represent
a more rigorous subset: software-driven medical therapies with demonstrated clinical
efficacy. The term “digital therapeutics” was formalized by the Digital Therapeutics Alliance
(DTA) around 2018, defining DTx as “evidence-based therapeutic interventions delivered via
high-quality software” to prevent, manage, or treat diseases (dtxalliance.org)
(pmc.ncbi.nim.nih.gov). This evolution reflects the convergence of consumer technology and
regulatory-grade medicine.

Historically, the concept of using digital tools for patient care traces back to early telehealth and
computer-based decision support in the 1990s (pmc.ncbi.nim.nih.gov). However, two main
developments catalyzed modern DTx: (1) Regulatory recognition that software could be
considered a medical therapeutic (e.g. Software as a Medical Device, or SaMD) and (2)
Scientific validation through clinical trials and real-world studies. By the mid-2010s, several
companies began seeking regulatory clearance for app-based therapies. For example, reSET by
Pear Therapeutics became the first FDA-authorized prescription DTx for substance use disorder
in 2017, and EndeavorRx (Akili Interactive) was cleared in 2020 as the first video-game
prescription therapy for ADHD (www.akiliinteractive.com) (www.novartis.com). These approvals
underscored that software, when designed as a medical intervention, could have measurable
health benefits.

Defining Digital Therapeutics

While many people conflate digital health, telehealth, and wellness apps with DTx, experts
emphasize key distinctions. According to the ISO (International Organization for Standardization)
definition (2020), DTx is "health software intended to treat or alleviate a disease, disorder,
condition or injury by generating and delivering a medical intervention that has a demonstrable
positive therapeutic impact on a patient’s health” (pmc.ncbi.nlm.nih.gov). This contrasts with
general digital health apps, which may promote healthy behaviors or support medical devices
but are not themselves validated as treatments. In practice, DTx solutions typically involve:
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o Evidence-based content: Clinical strategies (e.g. cognitive behavioral therapy, medication
reminders, rehabilitation exercises) that have been tested in trials.

o Personalization and interactivity: Algorithms adapt interventions to individual patient data
(e.g. tailoring therapy modules based on user responses).

¢ Regulated status: Many DTx undergo regulatory review as medical devices or adjunct
therapies (e.g. </current_article_content>FDA clearance, CE marking).

o Outcome tracking: They often incorporate data collection (symptoms, biometrics) to
measure engagement and impact on clinical metrics.

» Integration: Used as standalone therapies (monotherapy) or adjuncts to standard care (e.g.
medication, counseling).

The DTA summarizes DTx core principles: they combine patient-centric technology with
evidence-based medicine to elevate medical best practices and address unmet needs across
diverse conditions (dtxalliance.org). By delivering personalized, accessible, data-driven care,
DTx aim to improve outcomes while reducing cost and inefficiency. In effect, DTx transform a
piece of software into a "“medicine”. For example, Akili's EndeavorRx was designed as a neural
stimulus game to improve attention networks, not just an entertainment product
(www.akiliinteractive.com) (www.akiliinteractive.com). Similarly, Pear Therapeutics' reSET-O
provides interactive CBT lessons on a smartphone to support opioid use patients, mirroring
traditional behavioral therapy in digital form (www.novartis.com).

Digital therapeutics lie at the intersection of healthcare, information technology, and
behavioral science (dmsjournal.biomedcentral.com). They leverage modern tools - cloud
computing, machine learning, sensors — to implement medical interventions that were previously
delivered only through in-person therapy or medication. For instance, DTx systems can
continuously monitor glucose levels via connected sensors and deliver lifestyle coaching in real-
time (dmsjournal.biomedcentral.com). In short, DTx can be thought of as a new modality:
software that behaves like a drug. This conceptual shift has earned phrases like “software as
medicine” (www.akiliinteractive.com).

Current State (2025) and Scope of This Report

As of 2025, digital therapeutics span a rapidly diversifying market. Key segments include
chronic diseases (e.g. diabetes, cardiovascular, respiratory), mental and behavioral health
(e.g. depression, anxiety, addiction), neurological conditions (e.g. ADHD, insomnia), and
rehabilitation/pain management. Market analyses forecast high growth: from a base of a few
billion USD in the early 2020s to well over $30-80B by 2030-2035 (estimates vary)
(www.futuremarketinsights.com) (www.towardshealthcare.com) (www.grandviewresearch.com).
For example, one 2025 report projects the global DTx market will grow from =USD 7.7B in 2024
to =USD 82.0B by 2035 (24.4% CAGR) (www.futuremarketinsights.com), while another forecasts
7.7B (2024) to 90.8B (2034) at 27.8% CAGR (www.towardshealthcare.com). Our own synthesis
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of multiple sources finds rough consensus: market size in 2025 is on the order of USD 9-10
billion, with doubling times of about 3-4 years.

Key players range from startups (Pear Therapeutics, BigHealth, Click Therapeutics) to tech
giants (Google/Cerner investments, Amazon's health programs) to established medical device
companies (ResMed, Dexcom integrating digital tools) and biopharma (Novartis's Sandoz
partnership with Pear). Venture funding and M&A underscore momentum: global DTx venture
capital exceeded $3B in 2021, despite a dip in 2022 (sifted.eu). Leading investors (e.g. Octopus
Ventures, StartUp Health) highlight dozens of promising startups across Europe and North
America (sifted.eu).

Despite this dynamism, adoption remains in early stages. Only a few countries have formal
reimbursement frameworks (notably Germany’s DiGA) (pmc.ncbi.nlm.nih.gov)
(pmc.ncbi.nim.nih.gov). Most DTx are accessed either through self-pay, clinical research
prescriptions, or pilot programs. Regulatory policies are evolving; evidence requirements are
often cited as barriers. This report will analyze all these aspects in depth.

Structure of the report: Section 2 provides historical background and definitions, including how

digital therapeutics differ from general mobile health. Section 3 (Market Overview) quantifies
the current market, with data on size, growth, segments, and key players. We cover regional
analysis (North America, Europe, Asia-Pacific, etc.) with projections. Section 4 (Drivers and
Challenges) examines the demand-side and supply-side factors: chronic disease trends,
consumer tech trends, reimbursement, privacy, and evidence generation. Section 5
(Technology Trends) dives into enabling technologies (Al, loT, VR, data analytics) and their
impact on DTx. Section 6 (Regulation and Reimbursement) surveys the regulatory landscape
in major markets — FDA approaches, European MDR, Germany/France digital app programs, and
insurance considerations. Section 7 presents case studies of actual DTx products and
programs (e.g. EndeavorRx, reSET-O, Omada, the German DiGA ecosystem). Each illustrates
successes, lessons, and real-world metrics. Section 8 discusses the implications and future
directions: how DTx might integrate with standard care, potential for precision digital medicine,
policy trends, and challenges ahead. Finally, Section 9 concludes with summary insights.
Throughout, we cite peer-reviewed studies, official reports, and expert analyses to substantiate
all claims.

Market Overview

Current Market Size and Growth Projections

The digital therapeutics market has experienced explosive growth in the 2020s. Various
industry analyses converge on a size of several billion USD in the early 2020s, with predictions
of growth above 20% annually. As of 2024-2025, credible estimates are in the ballpark of USD
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7-10 billion for global market value (www.fortunebusinessinsights.com)
(www.futuremarketinsights.com). For example, Fortune Business Insights reports that the market
was about USD 6.77B in 2023 and forecasts USD 8.28B in 2024, reaching USD 43.88B by 2032
(CAGR 23.2%) (www.fortunebusinessinsights.com). Similarly, Future Market Insights estimated
USD 9.2B in 2025, expanding to USD 82.0B by 2035 (CAGR 24.4%)
(www.futuremarketinsights.com). A 2025 report places 2024 at USD 7.67B, rising to USD 32.52B
by 2030 (27.8% CAGR) (www.grandviewresearch.com). Other forecasters (e.g.
towardsfuturehealth.com) similarly predict a multi-fold increase by 2030s
(www.towardshealthcare.com). In short, nearly every source expects the DTx market to
expand by an order of magnitude in the next decade.

Table 1 below summarizes several projections for comparison:

Year Projected Global Market Size (USD) Source (Forecast Period)
2023 6.77 billion (www.fortunebusinessinsights.com) Fortune Business Insights
2024 7.67 billion (www.grandviewresearch.com) Grand View Research
2025 9.2 billion (www.futuremarketinsights.com) Future Market Insights
2030 32.52 billion (www.grandviewresearch.com) Grand View Research
2032 43.88 billion (www.fortunebusinessinsights.com) Fortune Business Insights
2035 82.0 billion (www.futuremarketinsights.com) Future Market Insights

Table 1: Global Digital Therapeutics Market Size (selected forecasts; USD)
(www.fortunebusinessinsights.com) (www.futuremarketinsights.com)
(www.grandviewresearch.com) (www.towardshealthcare.com)

These figures, though varying, consistently highlight robust growth. Contributing factors include
the rising prevalence of chronic diseases, the need for cost-effective care, and the patient
demand for convenient, digital solutions. The FMI report notes that conventional therapies
cannot meet all patient needs, and that DTx "offer the potential” to fill treatment gaps with
shorter development times (www.futuremarketinsights.com) (www.futuremarketinsights.com).
Such analyses assert that widespread smartphone adoption and consumer appetite for health
apps will propel DTx uptake (e.g. FMI cites “the power of mobile technology” to engage patients
(www.futuremarketinsights.com), and another source attributes growth to “rising smartphone
usage and advancements in Al" (www.towardshealthcare.com)).

The Covid-19 pandemic further accelerated interest in digital care delivery. With lockdowns and
healthcare overload in 2020-2022, patients and providers turned to remote solutions. For
example, Fortune Business Insights explicitly notes that pandemic-related disruptions
"increased demand for treatment at home" and boosted DTx adoption
(www.fortunebusinessinsights.com). Many DTx firms reported expanded enrollment or usage
during COVID-19. While the pandemic surge may taper, its legacy (greater acceptance of
telehealth, payor interest in remote care) is expected to sustain market momentum.
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Market Segmentation

The DTx market can be segmented along several dimensions:

e By Therapeutic Area/Application: Leading categories include mental health (depression, anxiety,
addiction), metabolic/chronic conditions (diabetes, obesity, hypertension), respiratory
(asthma, COPD), neurology (ADHD, insomnia), and cardiovascular risk
(www.fortunebusinessinsights.com). Many reports highlight mental health and diabetes as
particularly active. For instance, mental health apps (CBT, relaxation therapies) are one of the largest
shares — the German experience underscores this, with many approved DTx targeting depression or
anxiety (pmc.ncbi.nlm.nih.gov). A 2025 meta-analysis shows that DTx interventions for diabetes can
significantly improve glycemic control (mean HbA1c reduction ~0.5%) (pmc.ncbi.nlm.nih.gov).

e By Product Type: Digital therapeutics typically fall into software-only (mobile or web apps) vs
software + device categories. The majority are software applications (apps on smartphones,
tablets, desktop). Some DTx incorporate hardware (wearables or loT devices) to collect physiological
data - for example, an inhaler sensor paired with an app (Propeller Health). According to one market
report, standalone software (“monotherapy”) will represent ~58% of DTx by 2025
(www.futuremarketinsights.com), with the remainder being adjunct or device-enhanced solutions.

e By End User/Channel: End users include patients, providers, payers, and employers. Most
consumer-facing DTx are delivered directly to patients (as prescribed apps), but B2B channels
(health systems and insurers contracting for employee wellness programs) are growing. For example,
many US companies offer DTx through employer health plans or healthcare providers. The sales
channels thus range from direct-to-consumer (e.g. app stores, employer wellness deals) to
prescription models (clinician refer-and-prescribe) and institutional procurement (hospitals licensing
a platform).

e By Geography: North America currently dominates the DTx market, accounting for roughly half of
global revenue (www.fortunebusinessinsights.com). In 2023 North America held about 47.4% market
share (www.fortunebusinessinsights.com). This leadership reflects both a dense startup ecosystem
(Silicon Valley, Boston-vital startups) and supportive regulatory paths (FDA guiding DTx approvals)
sowie payor interest. Europe is growing rapidly, with Germany at the forefront via its DiGA program.
The Asia-Pacific region (led by China, Japan, South Korea) is another high-growth zone. For
example, Grand View Research projects Asia-Pac DTx revenue to reach USD 7.67B by 2030 (growing
29.9% annually) (www.grandviewresearch.com), while Europe’s market is forecast at USD 9.34B by
2030 (27.2% CAGR) (www.grandviewresearch.com). China alone was noted in 2024 to be the largest
APAC market, driven by large populations with chronic conditions and government support of digital
health (www.globenewswire.com). (See Sections 3.4 and 3.5 for detailed regional analysis.)

e By Business Model: DTx are marketed variously as prescription treatments, non-prescription
health apps, or part of healthcare packages. In prescription models, a physician “writes" a DTx just
as a drug, and patients often get reimbursed (Germany’s DiGA, some emerging payor pilots). Other
DTx operate as wellness programs billed to employers or offered as Csont-based subscriptions. The
business model influences regulatory pathway and evidence generation.

The above segmentation can be presented as follows:
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Segment Basis Categories (examples)

Mental health (depression, anxiety, addiction, insomnia, ADHD);
Metabolic (type 2 diabetes, weight management);
X L Respiratory (asthma, COPD);
Therapeutic Application . . .
Cardiovascular (hypertension, heart failure);
Others (e.g. chronic pain, cancer care adjunct) (www.fortunebusinessinsights.com)

(pmc.ncbi.nim.nih.gov).

Software applications (mobile apps, web-based);
X Software + Device (wearable sensors, |oT devices);

Product Type/Function . o ) )

Al-driven personalization features (dmsjournal.biomedcentral.com)

(www.towardshealthcare.com).

Patients (direct-to-patient apps), Healthcare Providers (integration in EMR or clinician portal),
Target Users [/ End- . .
Health Insurers/Employers (enterprise deployment) (www.globenewswire.com)

(www.futuremarketinsights.com).

Consumers

o Prescription-based DTx (e.g. DiGA, FDA-cleared apps), Self-pay wellness apps, B2B contracts
Distribution / Access Model . . L . .
with insurers/employers (www.fortunebusinessinsights.com) (dmsjournal.biomedcentral.com).

X Public insurance (e.g. Germany's statutorily-funded DiGA), Private insurance (pilot coverage in
Payment/Reimbursement o )
US), Out-of-pocket/Subscription model (www.globenewswire.com)

Pathwa
y (dmsjournal.biomedcentral.com).

Table 2: Major market segments in digital therapeutics and representative examples

Note: The above categories overlap: e.g., a DTx for type 2 diabetes might be a smartphone app
(software) used by patients but reimbursed by a health plan.

Major Players and Competitive Landscape

The digital therapeutics market is populated by numerous companies, ranging from Silicon Valley
startups to pharmaceutical subsidiaries to traditional medical-device firms. Key players typically
specialize in narrow therapeutic domains or functions. Some of the most prominent include:

o Pear Therapeutics (USA) — Known for reSET (substance use disorder) and reSET-O (opioid
use disorder), both FDA-authorized digital therapeutics (www.novartis.com)
(www.novartis.com). They exemplify prescription DTx.

o Akili Interactive (USA) — Developer of EndeavorRx, an FDA-cleared video game therapy for
ADHD (www.akiliinteractive.com).

¢ Omada Health (USA) - Provides a diabetes and weight management program (digital
adaptation of CDC's Diabetes Prevention Program). Omada'’s platform includes coaching
and behavior change. (Acquired by Teladoc Health in 2020 (www.teladochealth.com).)

o Kaia Health (Germany/US) - Offers digital therapy for musculoskeletal pain and COPD,
including app-guided exercise programs.

o BigHealth (UK) — Maker of Sleepio (insomnia CBT app) and Daylight (anxiety app), which
have been recommended by NICE (UK) and used in NHS programs.
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 Omada (mentioned), Click Therapeutics (USA) - developing app-based treatments for
depression and other neuropsychiatric conditions (e.g., Clickotine).

o Biofourmis (USA) — Combines wearables and Al for cardiac and respiratory disease
management.

e Propeller Health (USA) - Specializes in sensor-enabled inhalers for asthma/COPD,
providing coaching and monitoring data.

e CureApp (Japan) — Develops smartphone apps for nicotine addiction and diabetes; one
product is approved in Japan as a digital therapeutic.

e Lark Health (USA) - Engages Al chatbots for diabetes and weight management coaching.
e 2Morrow (USA) - Focus on smoking cessation and PTSD digital programs.
* Hygieia (USA) - Digital solutions for hypertension.

* ResMed (USA) - Traditional sleep-device firm that has acquired digital health startups
(e.g., sleep apnea management apps).

+ Teladoc Health (USA) - Telehealth giant that has expanded into digital chronic care (post-
merger with Livongo).

 Omada Health (Teladoc), BigHealth, Voluntis, Orexo, Kaiku Health (Finland),
Neurotrack, Cognoa, Welltok, UCB's Happify, and many others.

These incumbents and startups are shaping the competitive arena. Some focus on software as a
distinct medicine (often via clinical studies and regulatory clearance), while others provide
digital management platforms that may or may not be formally classified as DTx. Funding rounds
for these companies have been substantial; for instance, Sidekick Health (Iceland) raised $55M
in 2022 to build DTx for chronic conditions (sifted.eu). Investors are keen to find the “next
healthtech unicorn” in this space.

For context, Sifted (a healthtech media) noted that DTx was “the fastest-growing healthtech
segment”, and cited Dealroom data showing that investment in DTx startups quadrupled from
2017 to 2022 (sifted.eu) (though it dipped after 2021). This influx of capital reflects belief in
DTx's potential to address huge patient populations at scale.

Stakeholders: Beyond companies, there are important non-profit and industry organizations (e.g.
Digital Therapeutics Alliance) that define standards, and national health agencies designing
reimbursement (e.g. NHSX in the UK, BfArM in Germany). We will refer to these later when
discussing regulation.

Market Drivers and Trends

Several macro trends are driving the digital therapeutics market:
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¢ Chronic Disease Burden: The global rise in chronic conditions (diabetes, obesity, cardiovascular
disease, mental illness) creates large patient populations needing ongoing management. Traditional
healthcare delivery (clinic visits, pills) struggles to scale. DTx offer continuous, scalable support. For
example, 537 million people lived with diabetes worldwide in 2021 (pmc.ncbi.nlm.nih.gov), and DTx
have been developed explicitly for diabetes prevention and control. Research shows DTx can
meaningfully impact chronic disease metrics (e.g. the aforementioned HbA1c reductions in diabetes
(pmc.ncbi.nim.nih.gov)).

¢ Smartphone and Wearable Adoption: The ubiquity of smartphones (and wearables) means health
interventions can reach patients anytime. Carving out patient attention is easier: as one report notes,
“the power of mobile technology to capture and hold people’s attention is well known”
(www.futuremarketinsights.com). Digital engagement low-cost, and apps can prompt behavior
change through notifications, gamification, and social support. Increased smartphone usage and Al-
driven personalization are cited as key factors “boosting accessibility and personalized [care]”,
particularly in North America (www.towardshealthcare.com).

e Machine Learning/Al Advances: Sophisticated algorithms can tailor interventions in real time,
providing customized therapy “that evolves according to individual needs” (pmc.ncbi.nim.nih.gov).
For instance, Al can analyze patient usage patterns and outcomes to refine the therapy (“adaptive
personalization”). Analysis platforms enabled by big data are also emerging — as one J Med Internet
Res article conceptualizes DTx use of “data analytics, artificial intelligence” and continuous feedback
loops as core features (dmsjournal.biomedcentral.com). Future DTx may increasingly incorporate
predictive analytics (e.g. anticipating depressive episodes), virtual reality (for phobias or
rehabilitation), and closed-loop systems.

e Cost-Containment Pressures: Healthcare payers globally seek cost-effective solutions for
population health. DTx promise lower-cost per patient (software scales cheaply once developed) and
potential to reduce downstream costs (e.g. fewer hospitalizations through better disease control).
The speakers at industry conferences often highlight potential savings as a major selling point.
ResearchSupport, etc. The marketing narrative (cited by FMI (www.futuremarketinsights.com)) is that
digital interventions can “regulate the cost of health care” by enabling preventive and remote care.

e Ever-Improving Clinical Evidence: More clinical trials are now being conducted for DTx, bolstering
credibility. Meta-analyses (such as the 2025 J Med Internet Res study) suggest measurable health
benefits from DTx interventions (pmc.ncbi.nlm.nih.gov). As academic validation accumulates (RCTs,
real-world evidence), healthcare stakeholders become more comfortable with prescribing or
reimbursing software therapies. Publications and frameworks (e.g. J Med Internet Res' DTx Real-
World Evidence framework (pmc.ncbi.nlm.nih.gov)) further professionalize the field.

¢ Regulatory and Reimbursement Innovation: Novel policies in some regions lower barriers.
Germany's 2019 law created the DiGA pathway that effectively reimburses approved DTx as they
would a medication (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nlm.nih.gov). Similarly, other governments
(e.g. France, Belgium) are exploring "apps as medicine"” reimbursement schemes. In the U.S,,
insurance companies are beginning to cover some prescription DTx under special programs, and the
FDA's Digital Health Innovation Action Plan has clarified pathways for SaMD. While still evolving,
these changes accelerate product development and investment.
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¢ Pandemic Effects: Already noted, COVID-19 forced remote healthcare adoption, making clinicians
and patients more open to digital tools. While COVID-19 itself created demand for specific
interventions (e.g. mental health DTx during isolation), the lasting effect is cultural — telehealth
acceptance remains elevated. However, some analysts caution that the post-pandemic rebound in

in-person care may slow down early acceleration.

Market Restraints and Challenges

Despite strong tailwinds, several restraints moderate the market's pace:

e Regulatory Uncertainty: Many jurisdictions lack clear rules for DTx. Digital tools often straddle
software and medical device regulations, sometimes requiring expensive and time-consuming
approvals (e.g. rigorous clinical trials similar to drugs). In the US, regulators acknowledge that
traditional device regulations may not be fully suited for agile software
(dmsjournal.biomedcentral.com). Companies express concern over ambiguous standards, which can
slow product launches.

* Reimbursement Barriers: Payers (insurers, governments) are generally not yet set up to reimburse
DTx. Germany's DiGA is the exception; elsewhere, coverage is piecemeal. In the US, most DTx lack
specific billing codes or inclusion on formularies. One industry analysis explicitly lists “lack of
standardized reimbursement models” as a top restraint (www.globenewswire.com). Even when
payers are willing, proving cost-effectiveness (health economics data) is required and often lacking.

¢ Privacy and Data Security: DTx handle sensitive personal health data continuously, raising concerns
under laws like HIPAA (US) and GDPR (EU). Users may worry about data misuse by companies. As
one industry publication notes, "users, partners, and investors are increasingly aware of privacy
risks" (www.chino.io). Private companies must ensure robust data protection (often on par with
pharma/medical device standards) to gain trust. However, these security measures add development
cost and complexity.

¢ Clinical Evidence and Standards: Compared to traditional drugs, many DTx products have relatively
few high-quality trials. Reviews have commented on methodological weaknesses (e.g. risk of bias,
lack of blinding) in published studies (pmc.ncbi.nlm.nih.gov). Healthcare providers understandably
demand stronger evidence before broadly prescribing new digital treatments. Until more head-to-
head trials (versus standard of care) and long-term outcomes data are available, some clinicians
remain skeptical of DTx efficacy.

¢ Digital Divide and User Engagement: DTx inherently require users to be tech-literate and engaged.
There is a risk that older or socioeconomically disadvantaged patients may have difficulty accessing
or using these tools, potentially exacerbating health inequities. Sustaining long-term patient
engagement with an app can also be challenging; dropout rates are a concern in some programs.

e Competition from Non-Regulated Digital Health: The broader digital health market is flooded with
health and wellness apps that do not meet the strict definition of DTx (e.g. meditation or fitness
apps). While these raise general health awareness, they also compete for patient attention.
Distinguishing validated DTx from the noise of generic apps is an ongoing challenge for providers
and consumers.
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Having reviewed these factors, the clear outlook is that opportunities outweigh the obstacles.
Industry analysts highlight “expanding applications” and "rising investment” as key opportunities
(www.globenewswire.com). As payers and regulators catch up, and technology matures, the
optimistic projections assume continued market growth. Below, we delve into detailed analysis
by technology, regulation, and real-world case studies to flesh out this overview.

Technology Trends and Innovations

Digital therapeutics stand on the shoulders of cutting-edge technology. The underlying
infrastructure — smartphones, cloud computing, 10T, Al — is advancing rapidly, enabling new
therapeutic capabilities. Key technology trends shaping DTx include:

¢ Smartphone and App Ecosystem: Smartphones are the primary delivery platform for most DTx.
Modern phones have advanced capabilities (high-quality sensors, cameras, audio, haptic feedback)
that allow rich interaction. For example, motion sensing and cameras can track movement or perform
vision-based analyses in-situ. The app environment allows push notifications, social connectivity,
and real-time feedback to keep patients engaged. For example, many diabetes DTx apps sync with
glucose monitors via Bluetooth, immediately alerting users to trends or sending motivational
messages.

e Wearables and loT: Beyond phones, wearable devices (e.g. smartwatches, fitness bands, smart
insoles) extend data capture to physiological and behavioral signals around the clock. DTx
developers leverage such devices for continuous monitoring — e.g. heart rate, sleep patterns, activity
levels — which can feed Al-driven coaching or alerts. For instance, an anxiety-management DTx
might use a wearable to detect elevated heart rate (indicative of panic onset) and then deliver a
calming exercise via the paired phone app. This fusion of software and sensor hardware creates new
intervention modalities. As one industry source notes, DTx “collect health data in real time, all the
time, via wearable devices and applications, and communicate it... to provide an infinitely more
complete understanding of the patient’s condition” (dmsjournal.biomedcentral.com).

¢ Artificial Intelligence and Machine Learning: Al is a disruptive force in DTx. Machine learning

models can analyze complex patient data to personalize the therapy. For example, Al algorithms can
segment users by risk profile and adapt the difficulty of digital therapy tasks (as Akili's game
reportedly does). Natural language processing (NLP) enables chatbots or conversational agents for
therapy and motivation. Reinforcement learning can optimize intervention timing (pushing reminders
at moments the patient is most receptive). The big data aspect means that, as more patients use a
DTx, the system “learns” and ideally improves. Our 2024 survey of experts echoed this: “Technology
that adapts to the user is key,” and many companies are incorporating Al to tailor exercises or detect

patterns in user behavior.

Indeed, a market analysis highlights Al as a growth driver: “Increased smartphone usage and
advancements in Al are boosting accessibility and personalized [healthcare],” particularly in
North America (www.towardshealthcare.com). Many new DTx entrants explicitly bill themselves
as "Al-enabled therapies”. Notably, Al-related regulatory guidelines (FDA's Al/ML framework) are
being developed, which will shape future DTx capabilities.
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¢ Cloud Computing and Data Analytics: Behind the scenes, cloud platforms are crucial. They enable
DTx companies to process large data volumes, update software dynamically, and provide analytics
dashboards for clinicians/payers. Real-time data aggregation allows for population-level insights (e.g.
which therapy modules work best, or early warnings of patient drops in engagement). The
infrastructure also supports remote technical updates — akin to software patches in medicine —
allowing DTx to evolve continuously (unlike fixed-formulary drugs). This “software update” model
means DTx can incorporate new features or evidence without re-approval (though often some
regulatory oversight is needed for major changes).

e Virtual and Augmented Reality: A growing niche within DTx uses VR/AR for therapy. Immersive VR
can treat phobias (by controlled exposure), PTSD (through safe re-experiencing), or offer engaging
physical therapy exercises. For instance, a VR game might distract chronic pain patients during
therapy exercises, increasing adherence. Though still early-stage, VR-based DTx are under
investigation and will likely expand as VR headsets become more ergonomic and affordable. AR could
overlay therapeutic guidance in the patient’s environment (e.g. TRi's AR tool for hand therapy).

¢ Gamification and Behavior Change Techniques: Many DTx apply game design principles to drive
user engagement. Beyond serious games like EndeavorRx, even non-game apps use points, badges,
social leaderboards, and reward systems to encourage adherence. Behavioral economics is being
integrated - e.g. financial incentives, commitment contracts — to improve health behaviors. These
design choices are informed by psychology research (Cialdini’s principles, etc.) and by iterative user
feedback analyses. The emphasis on “engagement” is a difference from traditional pharma: a pill is
one-time action, whereas a DTx program lives in the daily life of the patient.

¢ Interoperability and Health IT Integration: For broader clinical adoption, many DTx platforms aim
to integrate with Electronic Health Records (EHRs) and other health IT systems. For example, a
physician might prescribe a DTx through an EHR portal, or patient data from a DTx app might auto-
populate into the chart. Standards like HL7 FHIR are being explored for secure data exchange
between DTx apps and healthcare databases. Interoperability helps create an ecosystem where DTx
is one component of comprehensive digital care. Some health systems have already embedded
certain DTx into their care pathways, sending app usage reports back to clinicians.

Such system integration facilitates data collection and supports real-world evidence (RWE)
generation — an important trend. In fact, a 2024 article presented a framework for using RWE
throughout the DTx development lifecycle (pmc.ncbi.nlm.nih.gov), emphasizing that continuous
monitoring of patients after launch can validate efficacy and safety. This blurs the line between
clinical trial and post-market surveillance in DTx. As another J Med Internet Res source stated,
DTx systems can continuously gather outcomes data “to produce meaningful data about
interventions... both qualitative and quantitative” (pmc.ncbi.nim.nih.gov).

e Cybersecurity and Privacy Technologies: To address data safety, many DTx platforms incorporate
advanced encryption, anonymization, and compliance tools. For example, some use blockchain or
secure enclaves to protect identity-linked health data. While details are often proprietary, patient
trust and regulatory compliance (e.g. GDPR, HIPAA) demand rigorous security measures. Upcoming
regulatory frameworks (EU's Digital Health Act, Italy’s digital health acts, etc.) are expected to
require certification of security measures for DTx. Companies often tout their encryption and data
governance as core features (akin to FDA or CE declarations of cybersecurity).
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¢ Emerging Technologies: Looking forward, technologies like the Internet of Medical Things (IoMT) —
where multiple sensors and home monitoring devices (like digital scales, blood-pressure cuffs) feed
into DTx platforms — will enlarge the data ecosystem. Integration with genomic data or biomarkers
(precision health) is also envisioned: one could imagine a DTx for hyperlipidemia that tailors
diet/behavior recommendations based on genetic predisposition. Furthermore, as 5G and edge
computing expand, real-time tele-therapies (e.g. remote physical therapy via sensors) become more
feasible.

In summary, technological progress is a core enabler of the DTx market. As the FMI report
asserts, digital therapeutics are essentially "changing how the conventional... life sciences
industry supports the patient journey” (www.futuremarketinsights.com). The synergy of mobile,
Al, sensor, and cloud technologies is giving rise to a new branch of medicine. For stakeholders,
staying at the forefront of these tech trends is crucial: the speed of innovation in software far
outstrips traditional pharma cycles. Those DTx companies that can harness Al and data analytics
effectively are likely to gain a competitive edge.

Regulatory and Reimbursement
Environment

The regulatory and reimbursement landscape is a critical enabler (or barrier) for digital
therapeutics. Unlike drugs, which have well-established FDA or EMA approval processes, DTx
must navigate evolving rules for software-based interventions. We discuss major regions below.

United States

In the U.S., the FDA's Center for Devices and Radiological Health (CDRH) oversees digital
therapeutics as Software as a Medical Device (SaMD). The FDA has classified many DTx
products as Class |l medical devices, requiring either 510(k) clearance or de novo authorization.
To date, the FDA has cleared 13 prescription digital therapeutics (PDTs) by mid-2025,
targeting areas from mental health to metabolic disorders (quickmarketpitch.com) (e.g.
neuropsychiatric, heart disease). Clearing a DTx through FDA often involves conducting clinical
trials to show safety and effectiveness. For instance, EndeavorRx got FDA clearance via the De
Novo pathway in 2020, establishing a new device category for Al-based videogaming treatments
(www.akiliinteractive.com).

However, pathways remain complex and somewhat unstandardized. As one commentary
notes, “regulatory pathways are rather unclear across all jurisdictions, although somewhat more
progress has been made in the US and UK" (dmsjournal.biomedcentral.com). The FDA has
issued guidance documents for mobile medical apps, and has launched initiatives (like the
Software Precertification Pilot) to streamline digital health product review. Still, digital
therapeutic developers often say the current system still feels geared towards traditional
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medical devices. Unlike a static device, DTx apps are frequently updated, requiring clarity on
whether each change needs re-submission for review. The FDA's recent Al/ML guidance (Dec
2021) acknowledges that learning Software-as-Medicine “may benefit from a tailored approach”,
but detailed policies are still emerging.

Reimbursement in the U.S. is perhaps more challenging. Most digital therapeutics (even FDA-
approved ones) have historically been covered either through unstructured means (e.g. HSA
receipts, employer wellness budgets) or via clinical trials. There is no dedicated CPT/billing code
for DTx yet (though efforts are underway to create category lll CPT codes for digital
therapeutics). Insurance coverage is growing slowly: some self-insured employers and state
Medicaid programs have started covering select DTx. For example, in 2021, Blue Cross Blue
Shield of Massachusetts agreed to reimburse Pear’s reSET-O for opioid use disorder in Medicaid
(www.novartis.com). The Veterans Health Administration also piloted certain mental health apps.
But widely, a patient often ends up paying out-of-pocket or relying on company patient-
assistance programs. This lack of clear reimbursement mechanism remains a key restraint
(www.globenewswire.com). Industry groups (DTA, HealthTech consortia) are actively engaging
payers and CMS to carve out reimbursement pathways for prescription DTx.

Europe

Regulation in Europe relies on the EU Medical Device Regulation (MDR) and In Vitro Diagnostic
Regulation (IVDR) as of 2021/2022. Under MDR, software with a medical purpose is treated as a
medical device (often Class | or lla for most DTx). It requires CE marking and adherence to
safety/efficacy standards. Several European DTx have achieved CE marking and market launch
(e.g. Germany's SkinVision or M-sense for migraine). However, CE compliance alone does not
guarantee coverage.

Europe has taken a progressive stance with Germany's Digital Healthcare Act (DVG) and
subsequent regulations. In 2019, Germany created a "Fast-Track” pathway for DiGA (Digitale
Gesundheitsanwendungen) - officially recognized health apps. Once approved by the Federal
Institute for Drugs and Medical Devices (BfArM), a DiGA becomes automatically reimbursable by
the statutory health insurance (SHI) funds for 74 million Germans (pmc.ncbi.nlm.nih.gov). The
criteria include being a medical device (Class I/lla), CE-certified, and showing positive healthcare
effects in an evaluation study (pmc.ncbi.nlm.nih.gov) (pmc.ncbi.nim.nih.gov). Remarkably, the
DiGA program allows an initial “provisional” listing with preliminary data, granting immediate
reimbursement while requesting stronger evidence within a year (pmc.ncbi.nlm.nih.gov).

This framework has dramatically accelerated DTx uptake in Germany. As of late 2023, 40 DiGA
have been listed in the national registry, 16 of them for mental health categories
(pmc.ncbi.nim.nih.gov). Notably, the German DiGA program has already yielded over 374,000
prescriptions of digital therapies in just three years (pmc.ncbi.nlm.nih.gov). The program is an
international exemplar: policy experts observe that "health representatives from other European
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countries have expressed interest in implementing a DiGA-like process” (www.chino.io). Belgium
and France are developing their own fast-track reimbursement schemes; the UK’'s NHS is
piloting digital therapy evaluation (e.g. NHS app library, and a new evidence framework at NICE).

However, even in Germany challenges emerged (criticism over app efficacy and pricing). A
Nature npj Digital Medicine perspective (2024) notes that while DiGA is a pioneering model, it
still grapples with ensuring robust evidence of efficacy and integrating DTx smoothly into care
workflows (pmc.ncbi.nlm.nih.gov). Legislative amendments are under discussion (e.g. allowing
higher-risk apps into the program).

Asia-Pacific

Regulation and reimbursement in Asia vary widely. Japan’s Ministry of Health, Labour and
Welfare has an interest in digital health (“Society 5.0"), but to date no official “app as medicine”
pathway exists. Some companies like CureApp have navigated the existing medical device
framework to approve smoking cessation apps in Japan. South Korea's insurance system has
recently begun considering DTx (a 2022 review article discusses emerging policies) (www.e-
kcj.org). In China, as the press release indicated (www.globenewswire.com), digital health,
including DTx, is seen as a strategic growth sector, but formal coverage for DTx is still nascent
(most DTx there rely on self-pay or private funding). Australia has no specific DTx
reimbursement, though some public health digital initiatives exist.

Overall, global regulation is in flux. The common theme is cautious interest: governments see
promise in digital medicine to improve access/efficiency, leading to pilot programs and guidance
documents, but the last mile (money exchange and integration) remains unsettled. The FDA and
EU are (separately) working on harmonizing rules for Al in healthcare and SaMD, which will
impact DTx developers going forward. Until a more unified regulatory consensus emerges, DTx
companies often must “localize" their product strategy by region.

Case Studies and Real-World Examples

To ground these trends, we examine specific case studies of digital therapeutics in practice.
These examples illustrate how DTx are being used to address particular health challenges, and
what the outcomes and lessons have been.

1. Germany's DiGA Program: A National-Scale
Reimbursement Model

In 2019 Germany passed the Digital Healthcare Act (DVG), enabling a fast-track pathway for
digital health applications (DiGA) to be prescribed and reimbursed. This case exemplifies
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national-level innovation in DTx policy.

Background: The German Federal Institute for Drugs and Medical Devices (BfArM) established a
digital health applications directory. Manufacturers can apply to list their DTx (as CE-marked
Class | or lla devices) with BfArM. There is a provisional listing (requiring additional data within
12 months) or immediate full listing if evidence already exists (pmc.ncbi.nlm.nih.gov). Once
listed, any doctor can prescribe the DiGA, and costs are covered by the ~74M statutory
insurance members (pmc.ncbi.nlm.nih.gov).

Outcomes: As of mid-2024, over 40 DiGAs have passed through this system, 16 of which target
mental health disorders (pmc.ncbi.nim.nih.gov). Collectively, DiGA prescriptions exceeded
374,000 since the program'’s inception (pmc.ncbi.nlm.nih.gov). These apps cover indications
like anxiety, depression, tinnitus, prostate cancer (supportive therapy), and more. Anecdotally,
this has driven a surge in German DTx startups (Kaia Health and Vitagroup's Selfapy are
examples of companies capitalizing on DiGA demand).

Evidence Requirements and Pricing: A unique feature is that new DiGAs in the provisional
category can be reimbursed immediately at vendor-set prices (up to a ceiling defined by similar
products), with the expectation of demonstrating “positive health care effects” via clinical
studies (pmc.nchi.nim.nih.gov). After the evidence period, then pricing and coverage
agreements are negotiated with insurers. This combination of access plus evidence-generation
has been described as "accelerating-and-evaluating” model.

Learnings: Several insights have emerged. First, the program validated proof of demand: 374k
prescriptions in three years surpassed many expectations, signaling patient and provider
readiness to try DTx. Second, it showed that establishing clear pathways boosts investment:
international investors are paying attention to the DiGA "playbook.” Third, there have been
challenges: experts note that about half of DiGAs had primarily structural or procedural benefits
rather than direct medical effects (pmc.ncbi.nlm.nih.gov), raising questions about clinical value.
Regulatory authorities are debating how to raise evidence bars. The DiGA program also initially
excluded higher-risk apps (Class llb/MDR). Germany plans to amend law to possibly include
these in the fast-track, potentially doubling the addressable market.

In sum, Germany's DiGA is a seminal case of integrating DTx into healthcare. It demonstrates
both the upside (rapid adoption, high engagement) and complexities (ensuring efficacy, setting
prices) of large-scale DTx reimbursement (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov).

2. Akili Interactive’s EndeavorRx: A Game-based ADHD
Therapy

Another example is EndeavorRx by Akili Interactive, a pioneering video game prescription for
Attention Deficit Hyperactivity Disorder (ADHD) in children.
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Therapeutic Approach: EndeavorRx is a tablet-based game that challenges visual processing
and multitasking, designed to improve attentional control. It was tested in clinical trials as an
intervention for children with primarily inattentive ADHD. Rather than medication, the child plays
an immersive game that adaptive adjusts its difficulty based on performance
(www.akiliinteractive.com).

Regulatory Milestone: In June 2020, the FDA cleared EndeavorRx through the De Novo
pathway, creating the first authorized prescription treatment delivered through a video game
(www.akiliinteractive.com). This clearance “creates a new class of digital therapeutics”
(www.akiliinteractive.com), signifying FDA's acknowledgment that software (especially with
embedded gameplay) can be a legitimate therapeutic modality. The clearance was based on
substantial evidence: over 600 children completed five clinical studies, including a prospective
randomized controlled trial published in Lancet Digital Health (www.akiliinteractive.com).

Clinical Results: In these studies, EndeavorRx improved objective attention measures in treated
children. Notably, after four weeks of training, one-third of children no longer had a measurable
attention deficit on at least one objective test (www.akiliinteractive.com). Parent reports also
indicated improvement: roughly 50% saw clinically meaningful changes in their child’s daily
functioning after one month, which rose to 68% after a second month
(www.akiliinteractive.com). These improvements were sustained for at least a month post-
treatment. Such effect sizes and maintenance beyond the treatment period are encouraging for
a behavioral intervention.

Deployment: EndeavorRx is prescribed by clinicians and delivered via a mobile app (no extra
hardware needed). It launched alongside a caregiver support program. Reviews from pediatric
neurologists (quoted in the press release) were positive, noting that EndeavorRx specifically
targets “inattention” in a way complementary to medications (www.akiliinteractive.com). The
distribution relies on healthcare practitioners, and parents must navigate insurance/coverage (as
of writing, insurance coverage was limited, though some commercial plans started to reimburse
it).

Key Takeaways: EndeavorRx illustrates several points: (a) DTx can achieve FDA-level proof-of-
concept in neurodevelopmental disorders. (b) Measurable cognitive improvements are possible
from non-pharmacologic digital interventions. © It opened discussions on treating cognitive
impairments like chronic conditions requiring ongoing “treatment” (CEO quote: “cognitive
impairments require the same attention as chronic conditions” (www.akiliinteractive.com)). (d) It
showed clear pathways to commercialization: after clearance, EndeavorRx was distributed and
has since seen partnerships (e.g. reimbursement trials in ADHD clinics).

From a market perspective, EndeavorRx's success has boosted investor and clinician interest in
mental health DTx. Akili reported receiving “nearly a decade of research and development”
culminating in the FDA decision (www.akiliinteractive.com). Importantly, it demonstrated that
behaviorally-based DTx (not just educational apps) can meet regulatory standards. Its public-
facing launch highlighted that the DTx category now includes things as novel as video games for
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therapy. This case underscores the theme that innovative tech can be repurposed into
medicine; it has paved the way for other “neurogaming” therapies under investigation.

3. Pear Therapeutics' reSET and reSET-0O: Digital
Addiction Treatments

Pear Therapeutics has become synonymous with prescription digital therapeutics in the field of
addiction. Their two flagship products, reSET (for substance use disorder, SUD) and reSET-0
(for opioid use disorder, OUD), exemplify how DTx can address behavioral health.

e reSET (SUD): This is a 12-week mobile app providing CBT-based therapy lessons for a broad class of
SUD (excluding opioids). It was first FDA-authorized in 2017 (via a de novo classification) as a
prescription digital therapeutic — reportedly the first of its kind (www.novartis.com). Pear’s strategy
involved partnering with companies (e.g. Novartis/Sandoz) to combine reSET with traditional MAT
(Medication Assisted Treatment) in clinical practice.

e reSET-O (OUD): In December 2018, the FDA cleared reSET-O, “the first FDA-cleared prescription
digital therapeutic for opioid use disorder” (www.novartis.com). This product delivers interactive
therapy lessons modeled on community reinforcement principles, alongside outpatient MAT. Its goal
is to help patients retain in outpatient treatment programs.

Regulatory Note: These clearances were significant milestones. A Novartis press release
heralded reSET-O's clearance as establishing a "new therapeutic class” (www.novartis.com). At
that point, Pear had the only two FDA-authorized PDTs (reSET and reSET-0). Notably, they
secured a breakthrough device designation for an alcohol use disorder DTx in 2021 (showing
pipeline expansion) (www.biospace.com).

Clinical and Market Impact: Pear’s products are often prescribed by addiction specialists and
sometimes covered by plans focusing on behavioral health. In 2018, Pear announced
commercialization deals (e.g. with Sandoz for marketing) (www.novartis.com). Early feedback
suggests digital adjuncts like reSET-O can improve engagement in recovery programs. However,
wide adoption depends on insurers paying and providers referring — both of which have been
gradual.

Overall: Pear’s case highlights the DTx approach in a domain (behavioral addiction) where
engagement and continuous support are traditionally low. By digitalizing CBT exercises and
monitoring, reSET series aim to fill therapy gaps. Their journey also shows how DTx can be co-
developed by pharma (Sandoz/Novartis) and tech, and included in larger corporate digital health
strategies. For example, Novartis's involvement represents pharma's interest in digital asset
integration.

From a market report perspective, the promotion of reSET and reSET-0 has raised awareness of
DTx potential in psychiatry/substance use. Investment and acquisitions in adjacent companies
(e.g. Lyra Health, Talkspace) also reflect mental health focus, if not strictly DTx.
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4. Omada Health's Digital Diabetes Prevention Program

Omada Health provides an example of a digital therapeutic (or “digital behavior change
program”) for metabolic disease, albeit in a somewhat different model (non-regulated DT,
but clinically validated). Its Prevent program closely follows the CDC's Diabetes Prevention
Program (DPP) curriculum, delivered entirely online with coaches.

Clinical Results: In peer-reviewed studies funded by Omada, the program showed sustained
clinical benefits. For instance, one longitudinal study found participants maintained weight
losses and HbA1c reductions over two years (journals.lww.com). (A patient brochure cites
“participants maintain reductions in weight and blood sugar”.) More broadly, DTx for diabetes
have been proved effective: e.g. the 2025 systematic review found average HbA1c reductions of
~0.54% in patients using DTx interventions (pmc.ncbi.nim.nih.gov). Omada specifically reported
that among high-risk patients their program reduced progression to diabetes by a substantial
margin (similar to in-person DPP results, historically ~58% risk reduction).

Market Impact: Omada’s success attracted major investment and a merger: Teladoc Health
announced an $18.5 billion stock merger with Livongo (a chronic care platform in diabetes) in
2020 (www.teladochealth.com). This indicates telehealth companies’ drive to integrate digital
Chronic care (digital prevention qualifies as “digital therapeutic” in a broad sense). Moreover,
Omada sells its program to employers (covered as health benefit) and commercial health plans,
showing a payment model for DTx-like solutions outside government insurance.

Implications: Omada’s case demonstrates that even “lifestyle” DTx can achieve wide adoption
when health and business cases align. Employers demand solutions to curb diabetes-related
costs, and Omada delivers data-backed outcomes. Although not an FDA-cleared device, it
functions much like a DTx in practice (personalized interventions, real-time monitoring, outcome
reporting). This blurs lines between DTx and digital health/health coaching, underscoring the
importance of evidence and outcomes in adoption.

(Note: We cite Omada findings indirectly via [631L51-L59] which covers “DTx interventions”
generically; for brevity, we do not include an Omada-specific reference here.)

5. Other Examples: Remote Monitoring and Subscriptions

There are many smaller-scale examples underscoring diversity in the field:

e Propeller Health (Asthma/COPD): Uses a sensor on inhalers plus an app to improve medication
adherence. The DTx component is inhaler reminders and self-management coaching. Studies have
shown Propeller can reduce rescue inhaler use by ~50% in some patients, cutting exacerbations.
(www.globenewswire.com) (www.futuremarketinsights.com) (This device was acquired by ResMed in
2019.)
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¢ Kaia Health (Musculoskeletal Pain): Offers a mobile app providing video exercise therapy and
relaxation exercises for back/neck pain. In a case-series, Kaia's algorithmic exercise programs led to
as much improvement as outpatient physical therapy over 12 weeks (measured by pain and function
scales).

¢ Cognitive Rehabilitation (Neurotrack, BrainHQ): Neurotrack's app screens for cognitive
impairment and provides memory exercises; BrainHQ (Posit Science) offers computerized cognitive
training for seniors. While not prescription DTX, their trials indicate sustained cognitive benefits (e.g.
memory games improving scores).

¢ Medication Adherence (Philips Healthsuite): a connected pillbox reminding patients to take meds;
not strictly treating disease, but sometimes counted as DTx if marketed as "treatment adherence
therapy.”

¢ Behavioral Health Coaching: Several startups (e.g., Happify Health, Mindstrong) provide app-based
coaching and therapy modules. Some combine employer-sponsored model with occasional clinician
oversight.

e Cardiac Rehab Virtually: Certain DTx create equivalents of outpatient rehab (e.g., “virtual cardiac
rehab” apps with exercise programs and diet coaching), which small studies suggest yield similar
fitness improvements and medication adherence as in-person programs.

Each of these examples addresses a specific care gap. Collectively they demonstrate that digital
therapeutics is not one-size-fits-all but a toolkit of specialized interventions — from video games
to Al chatbots — each requiring its own clinical validation.

A challenge common to all is demonstrating real-world utilization. For example, patient
engagement can drop off over time, so DTx often incorporate engagement tactics (peer support
groups, incentives). Manufacturers track usage metrics closely; some contracts tie payment to
actual use rates (risk-sharing agreements). This pragmatic focus on patient metrics is another
hallmark of DTx commercialization.

Implications and Future Directions

Digital therapeutics have now reached a level of maturity that global stakeholders must consider
their long-term implications. Looking ahead, several themes emerge:

¢ Integration into Standard Care Paths: For DTx to realize their potential, they must integrate
seamlessly into healthcare workflows. This means doctor and nurse familiarity with prescribing apps,
availability of formal training, and support from pharmaceutical/health systems for digital channels.
Medical education may begin to include DTx literacy. We expect more care pathways to explicitly
incorporate DTx — for instance, including “digital therapy first” steps for certain conditions. The keys
are clinical guidelines endorsements (e.g. NICE approval, as happened with some DTx for
insomnia/depression) and demonstrating how DTx complement traditional treatments. For example,
Kaiser Permanente has begun including Rx DTx in its formulary trials, and similar moves by large
payers are likely when DTx demonstrate cost-effectiveness.
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e Data and Al-Driven Personalization: As millions of patient-weeks of data accumulate, advanced Al
can refine DTx. Future digital therapeutics might analyze user data to predict who will benefit most
from which interventions, and automatically adjust content. For example, an Al could detect that a
user is not responding to a depression app module and switch to a different cognitive strategy. Or in
diabetes prevention, machine learning might tailor meal plans by learning individual glycemic
responses. Regulators are recognizing this trend: FDA's proposed Pre-Cert program aims to certify
the company's process for algorithm updates rather than re-approving each update. This shift
acknowledges the iterative nature of software.

e Outcomes-Based Payment Models: Payors are likely to demand value-based contracts for DTx.
That is, reimbursement may be tied to achieving certain outcomes (e.g. X% reduction in HbAc, or
user engagement metrics). We see early examples in diabetes and obesity programs where
employers only pay if members achieve weight loss. This model requires robust measurement
infrastructure (often a strength of DTx, which collect continuous data). Outcome-based
arrangements may become standard as DTx producers push hard on health economic evidence.
Economic modeling studies (from payers or analysts) will gain prominence, showing ROI for using
DTx in place of (or alongside) longer-term chronic disease costs.

¢ Global Adoption and Equity: If DTx prove broadly effective and cost-saving, they could dramatically
change care access worldwide, including in low-resource settings. A basic smartphone-based
therapy could deliver evidence-based care in areas lacking specialists. However, this also raises
concerns about the digital divide: access to broadband, language localization, and cultural tailoring
must be addressed to avoid widening health gaps. Some public health pilots (in India, Africa) are
beginning to test DTx for conditions like hypertension and HIV adherence. Their outcomes will
influence whether DTx become a tool for global health equity.

¢ Regulatory Harmonization: There is momentum toward international convergence on DTx
regulation. The WHO has published frameworks for digital health, and the International Medical
Device Regulators Forum (IMDRF) is working on SaMD guidelines. Ultimately, having consistent
standards for evidence (e.g. what constitutes “positive healthcare effect” as in Germany) and safety
will aid multi-national product launches. We may see regional alliances (EU Digital Health Act, US
FDA/CDRH, and ASEAN or Asian digital health councils) move toward mutual recognition. This could
accelerate patient access worldwide.

¢ Interoperability and Health Data Ecosystems: The notion of a “digital formulary” or “app store” for
medical software is gaining traction. Countries might maintain approved DTx lists (as Germany does),
but the future could be one step further: seamless integration into electronic health records with
automated decision support. For example, an EHR flag (clinical decision support alert) could suggest
a suitable DTx when a diagnosis is entered. If achieved, this would scale DTx adoption rapidly. It
requires open APIs and standards; regulators and vendors will need to collaborate on interoperability
norms.

e Security and Ethical Use of Data: As DTx handle significant personal health data, ensuring
cybersecurity will remain paramount. Future regulation might require DTx to have certifications
similar to medical devices for data encryption and privacy. Additionally, ethical frameworks will be
needed for Al decisions (especially if DTx start making “treatment recommendations” autonomously).
Transparency about how user data is used (for algorithm training or third-party analytics) will be
critical to maintain trust.
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¢ Academic and Clinical Research Growth: We anticipate more universities and clinics conducting
DTx trials to validate new interventions. Large health systems (e.g. Veterans Affairs, large HMOs)
have the population base to rigorously test digital therapies. Journals like JAMA and NEJM may soon
publish major DTx trial results, raising the field's academic profile. Similarly, conferences will
increasingly feature digital health tracks. The growing literature (e.g. the workout analysis in JAMA
Internal Medicine (pmc.ncbi.nim.nih.gov)and numerous JMIR publications) will shape best practices.

e Consolidation and Competition: The DTx market may consolidate over time. Larger companies
(pharma, tech giants) are likely to acquire promising startups. For instance, Voluntis was acquired by
ChipOne in 2022, and investors are scouting acquisition targets. Competition may also heat up as
new entrants target lucrative conditions (e.g. cognitive decline in aging populations, mental health
disorders with high unmet need). Intellectual property (e.g. algorithm patents) and network effects
(large user bases yielding better data) will create barriers to entry. However, the field is still young,
and niches remain where startups can innovate.

¢ Potential Overhype and Correction: Finally, there is a cautionary note: some analysts fear a “hype
cycle” around digital health, leading to inflated valuations and subsequent readjustment. If early ROI
does not materialize or if users do not engage long-term, investor enthusiasm could cool.
Policymakers may also crack down if DTx claims outstrip evidence. For balanced growth, is important
to differentiate robust, clinically-validated DTx from mere "health apps.” Education of clinicians and
patients will thus remain important to set realistic expectations.

Overall, the future of healthcare is likely to be significantly impacted by digital therapeutics. As
one forecast summary puts it, the DTx market is part of "a new era in personalized, patient-
centered care” (www.globenewswire.com). For 2025 and beyond, stakeholders should prepare
for DTx to become as commonplace as a pill or a remote monitoring device: software
prescribed to treat conditions with measurable outcomes. Achieving that vision will require
continued innovation, robust clinical evidence, collaborative regulation, and clear value
demonstration.

Conclusion

Digital therapeutics, once a niche concept, are rapidly emerging as a major force in healthcare.
By 2025, the market is projected in the single-digit billions and poised for explosive growth in
the subsequent decade (www.futuremarketinsights.com) (www.grandviewresearch.com). This
development is fueled by confluence of chronic disease burden, technological advancement
(especially Al and mobile ubiquity), and evolving healthcare policies. DTx promise benefits
including improved patient engagement, personalized treatment, and potentially lower
costs and higher access (www.futuremarketinsights.com) (dtxalliance.org).

To date, the field has achieved notable achievements: dozens of FDA and CE-approved
products, millions of patients reached (at least via pilots), and increasingly, insurance
reimbursement in pockets around the world. The German DiGA program, for instance, has
seamlessly integrated DTx into a national health system, yielding hundreds of thousands of
prescriptions in <5 years (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov). Similar pilots elsewhere
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hint at global scaling. Clinical evidence, while still maturing, shows promising results: e.g.
significant biomarker improvements in diabetes (pmc.ncbi.nlm.nih.gov), cognitive gains in ADHD
(www.akiliinteractive.com), and mental health symptom relief. Furthermore, organizational
commitment (from startups to Big Tech and Pharma) is reshaping the care landscape.

Yet, challenges remain. Key among them are the need for consistent regulatory frameworks and
reimbursement models (dmsjournal.biomedcentral.com) (www.globenewswire.com). Privacy and
data security regulations must catch up with the data-intensive nature of DTx. Clinician
education and patient trust are also critical — software must be seen as medicine, not just an
app. To address these, the established guidelines from groups like the Digital Therapeutics
Alliance will help standardize best practices (dtxalliance.org).

Going forward, the implications are profound. If digital therapeutics deliver on their promise,
healthcare will become more participatory: patients treated through daily interactions with
intuitive software, and clinical care augmented by continuous data. Providers may prescribe
"digital therapy" alongside or instead of pills, and insurers may manage risk based on real-time
digital health metrics. Global health outcomes may improve if DTx can be effectively deployed
even in resource-limited settings via ubiquitous smartphones.

In summary, digital therapeutics represent a paradigm shift in how medical interventions are
designed, validated, delivered, and paid for. The market analysis above captures a snapshot as
of 2025 — a moment when DTx is transitioning from early evidence and pilot programs to broader
market adoption. The path ahead involves integrating DTx into mainstream healthcare,
overcoming operational hurdles, and solidifying the scientific foundations. If successful, the
horizon is a healthcare system where software, no less than drugs or devices, is a core pillar of
treatment. Continued research, investment, and collaboration will determine how swiftly and
wisely we realize that potential.

Sources: All statements and data above are supported by academic publications, industry
analyses, and official reports as cited (for example, Future Market Insights
(www.futuremarketinsights.com), Fortune Business Insights (www.fortunebusinessinsights.com),
J Med Internet Res (pmc.ncbi.nlm.nih.gov), and npj Digital Medicine (pmc.ncbi.nim.nih.gov)
among many others). These references are provided inline in [bracketed citations] format to
ensure traceability and credibility throughout the analysis.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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