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ARTICLE INFO ABSTRACT:

Digital therapeutics (DTx) signify a revolutionary advancement in healthcare, providing evidence-based
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therapeutic treatments using software to prevent, manage, or cure medical conditions and illnesses.
Situated at the convergence of technology and clinical research, DTx has the potential to augment

or replace conventional therapies for chronic ailments such as diabetes, mental health problems, and
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cardiovascular disease. This study examines the changing dynamics of digital therapeutics (DTx),
highlighting the significance of innovation in product creation, the legal frameworks influencing their
implementation, and the incorporation of DTx into conventional healthcare systems. It also analyses

difficulties such as data protection, patient participation, and clinical validation, which are essential for

the ongoing development and confidence in digital medicines. This article examines current trends and

case studies to provide a prospective view of how digital therapeutics (DTx) might transform patient-

centered care and enhance the future of precision medicine.
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INTRODUCTION

The DTA describes DTX is software that provides
proven treatments to help patients prevent, manage, or treat
health issues. People use them independently or in combination
with drugs, technology, or alternative treatments to improve
patient care and health outcomes [1]. The DTx as “evidence-
based, clinically evaluated software designed to treat, manage,
and prevent a wide array of disease as well disorder [2, 3].”
Digital health encompasses technology that facilitates the
storage and access of patient health information, including
telemedicine consultations and software designed to streamline
clinical treatment [4,5]. Digital Health Innovation are not
mandated to demonstrate clinical effectiveness and hence do
not need clearance from regulatory authorities [5]. Digital
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medicine encompasses technology that enables the diagnosis
of specific disease states and customises healthy choices for
patients [6,7]. The FDA acknowledged the significance of
digital health for patient well-being and established the Digital
Health Centre of Excellence in 2020 to facilitate the regulatory
process in alignment with its safety protocols [8]. Digital
therapeutics (DTx) includes the use of technology to provide
therapeutic comfort and care to patients beyond conventional
medical approaches. Their potential to complement or replace
standard-of-care treatments continues to grow, especially in the
management of chronic diseases and mental health conditions
[9-13].

History: In 1995, Dr. Joseph Kvedar from Boston, USA,
initiated a study to investigate how technology could be
leveraged to deliver care beyond traditional hospital or clinical



settings, introducing the "one-to-many model of care 6,7].
Literature evidence illustrating the use of digital goods to
achieve improved health outcomes goes back to 2000 [8,9].
The name "DTx" has been formally used since 2012 [10, 11].
Currently, the prevalence of electronic patients is increasing.
They are more actively engaged and seek to be involved in
informed decisions regarding their treatment options. These
anticipate knowledgeable responses to their enquiries on
medical and health technologies from their doctors [12, 13].
Individuals who possess the tools, resources, and confidence
to take control of their health and make informed healthcare
decisions are referred to as e-patients. [14, 15].

Characteristics of digital therapeutics: Both traditional
medicine and digital therapeutics (DTx) need to be proven
effective for specific diseases and require a prescription,
but they are very different in many areas, such as how
they are developed, tested, approved, distributed, used in
clinics, and managed after they are on the market[16,17].
Digital therapeutics need much lower development costs in
comparison to medicines, and the development timeline is
almost halved [18,19]. Furthermore, as they are not used, there
is no need for manufacturing facilities or material expenses for
supplementary manufacture after the first invention [20,21].
In contrast to pharmaceuticals, which are distributed to
patients via manufacturers, wholesalers, retailers, and medical
suppliers, digital therapeutics (DTx) streamline the delivery
process directly from developers and platform providers to
patients [22,23].

DTx can secure marketing approval through optional piloting
and pivotal clinical trials via the medical device regulatory
pathway in most countries. DTx relies on the effectiveness of
such modifications over time [24, 25]. Pharmaceuticals are
categorised as either over-the-counter or prescription drugs
based on the need for a prescription [26]. Digital therapeutics
(DTx) are categorised as prescription digital therapeutics
(PDTx) if they need a prescription [27]. Furthermore, DTx
may enhance their functionality (efficacy) or eliminate it via
upgrades. Digital therapeutics (DTx) may be influenced by
demographic characteristics as well as social and cognitive
capabilities [28].

Regulatory Framework for Digital Therapeutics under
the U.S. FDA

U.S. FDA Guidelines and Initiatives for DTx: The U.S. FDA
categorizes digital therapeutics under the broader classification
of mobile medical applications (MMAs) [31]. Instances of
MMAs subject to this enforcement discretion encompass:
a. Applications designed to help patients manage and track
their personal health records and data. b. Digital tools that
provide users with easy access to reliable information about
medical conditions and available treatment options. c. Digital
applications that support patients in independently managing
their own health issues or conditions (such as wellness apps)
without providing direct therapeutic intervention [32].

The U.S. FDA’s initiative, outlined in its Digital Health
Innovation Action Plan, aims to ensure access to high-quality,
safe, and effective digital health solutions for all patients. Due
to recent regulatory developments, the FDA has started the
overhaul of'its review process for digital health products [33].
The action plan delineates the methods for assessing digital
health goods according to corporate attributes rather than the
effectiveness of individual items [34, 35]. This assessment is
novel and seeks to enhance the evaluation of the repetitive
aspects of software development, which may advance more
rapidly and cost-effectively than traditional prototype methods
[36, 37].

As DTx products await clearance, authorities are struggling
to manage the volume and verify the absence of misleading
claims [38]. The DTA industry association anticipates that
new member businesses will adopt specific principles and
best practices to instill in users confidence about substantial
proof and compliance with regulatory approvals. These
compliance standards involve publishing data in peer-reviewed
journals, demonstrating validated results from clinical trials,
and ensuring strong safeguards for data privacy and security
[39, 40]. The DTA advocates that adherence to such criteria
is vital for setting DTx apart from wellness apps or general
digital health tools [41]. This disciplined approach is crucial
in ensuring that DTx are integrated into mainstream healthcare
as trusted, regulated therapeutic options [42, 43].

Emerging Landscape of Digital Therapeutics in India:
Indian pharmaceutical firms are currently reshaping their
business models, innovating product development strategies,
and adjusting their offerings to align with evolving healthcare
trends and technological progress. [44]. Digital therapeutics
(DTx) services are projected to reduce drug development and
manufacturing costs while offering value to insurers through
personalised treatment solutions tailored to patient-specific
needs [45]. Although DTx adoption remains limited in India,
there is a growing interest among startups and established
players who are preparing to invest in and enter the DTx
space [46]. This evolving landscape suggests the potential
for significant growth, supported by increasing digitisation,
rising patient awareness, and supportive regulatory discussions
[47, 48].

Future in DTx: Digital therapeutics firms have mostly
concentrated on behavioural and chronic disorders; however,
several manufacturers have started to expand their product
offerings to include acute ailments. Click Therapeutics is
developing a digital therapeutic for acute coronary syndrome
[49, 50]. The FDA in the United States, along with other
regulatory bodies globally, has been making significant efforts
to refine their regulatory frameworks to facilitate the creation,
assessment, and, where appropriate, approval of innovative
digital therapies "at digital speed"[51,52]. The clinical
evaluation of digital therapies presents distinct problems and
potential. The randomised, double-blind, placebo- and active-
controlled trial design is the benchmark for producing clinical
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evidence [53, 54]. Digital data are more easily processed than
non-digital data, allowing for real-time design modifications
that enhance trial efficiency [55].

Several creative designs grounded in behaviour change theory
have been created [56, 57]. The FDA provides guidance on
particular aspects of medical device clinical trials, which can
prove useful in evaluating digital therapeutics in this setting.
[57,58]. The global deployment of DTx is expected to greatly
benefit regions like the Global South, where limited healthcare
personnel relative to patient populations may contribute to
overburdened and under-resourced healthcare systems. [59].
As part of follow-up care, digital therapeutics have delivered
essential rehabilitation exercises and facilitated virtual
consultations to support stroke patients in India, where the
healthcare system struggles to accommodate the high patient
load[60]. Such implementations show the capacity of DTx
to provide scalable, evidence-based interventions where
traditional resources are constrained [61]. As innovation
continues, these technologies are expected to play an
increasingly central role in global healthcare delivery [62].

CONCLUSION

Digital therapeutics has transitioned from theoretical instruments
to vital elements of contemporary healthcare. As innovation
propels more advanced and tailored therapies, regulatory
agencies must adapt to guarantee safety, effectiveness, and
equal access. The success of digital therapeutics (DTx)
hinges on the joint endeavours of technologists, physicians,
regulators, and patients to establish an environment that fosters
innovation while upholding stringent clinical standards. By
connecting technological innovation with medical practice,
DTx has the ability to transform healthcare delivery into a
more proactive, data-driven, and patient-centered model. The
future of medicine will ultimately depend on the efficacy of
integrating digital technologies into routine clinical practice.
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