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We are living through an extraordinary moment for medicine. The 

convergence of real-world data networks, artificial intelligence, blockchain 

infrastructure, and connected patient devices is creating conditions that 

make it possible — for the first time — to build a drug evidence 

ecosystem that is continuous, comprehensive, transparent, and genuinely 

patient-centered. Congressional recognition of this moment came with 

the 21st Century Cures Act of 2016, which directed the FDA to develop 

frameworks for integrating real-world evidence (RWE) into regulatory 

decision-making [1][2] — a mandate whose technical fulfilment is now 

within reach.

The pharmaceutical industry has built extraordinary science. Regulatory 

agencies like the FDA have protected public health under enormous 

complexity and resource constraints. Academic researchers have 

advanced clinical knowledge. And yet structural patterns in how evidence 

is generated, funded, and published — documented across multiple 

therapeutic areas in the peer-reviewed literature[3][4] — create gaps 

between what science knows and what the evidence record reflects. 

Technology is now uniquely positioned to close those gaps.

Executive summary

3



EVIDENCE 2.0  |  TECHNOLOGY & POLICY FRAMEWORK 2026

4

The Core Opportunity

Technology now makes it possible to move from a drug evidence 

system that is episodic, siloed, and static — to one that is continuous, 

integrated, and dynamically updated. This is not incremental 

improvement. It is a generational upgrade in our ability to understand 

what medicines do in the real world — for all patients, not just those 

who met trial eligibility criteria.[1][5]

This paper offers a concrete, technology-grounded framework for 

doing so: Evidence 2.0. It is organized around three pillars —

holistic real-world evidence generation, end-to-end transparency 

and traceability, and technology-enabled regulatory modernization 

and is grounded in existing FDA programs, published research, and 

implementable technology standards.
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PART I: Understanding the current landscape Where technology can make the greatest difference

PART I: Understanding the current 

landscape Where technology can 

make the greatest difference

1.1 How drug evidence is currently generated

The dominant model for pharmaceutical evidence generation has 

served medicine well for decades. Randomized controlled trials (RCTs) 

— carefully designed, rigorously executed, statistically powered — have 

validated countless therapies and protected patients from ineffective or 

harmful treatments. Regulatory frameworks built around these trials 

have produced a drug approval system that is among the most rigorous 

in the world. The FDA's guidance on the considerations for use of real-

world data and real-world evidence, finalized in 2023[5], itself 

acknowledges RCTs as the historical foundation while charting the 

expansion of the evidentiary toolkit.

And yet this same system has structural patterns — rooted in its pre-

digital design — that limit the completeness of the evidence record. 

Turner et al.'s landmark 2008 analysis in the New England 

Journal of Medicine[3] examined 74 FDA-registered antidepressant trials 

involving 12,564 patients and found that 31% were not published, 

inflating apparent drug effect sizes by 32% in the published literature 

overall. Anderson et al.[4] similarly found significant non-compliance with 

ClinicalTrials.gov result reporting requirements. These are systemic 

patterns driven by structural incentives, not individual failures — and 

they are the patterns that technology can most directly address.
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The structural characteristics that create these patterns include:

• Episodic evidence generation: concentrated around regulatory 

milestones rather than continuous, creating knowledge gaps 

between approval and the accumulation of real-world use data.

• Compressed trial durations: relative to the lifetime of therapy 

use, meaning long-term safety and effectiveness signals may not 

emerge until post-approval, if they emerge through formal 

evidence channels at all.

• Homogeneous trial populations: typically younger, healthier, and 

more protocol-adherent than the complex, comorbid patients 

who receive drugs in clinical practice — limiting the 

generalizability of trial-based conclusions.

• Publication patterns: influenced by outcome, creating systematic 

asymmetry in the publicly available evidence base that misleads 

clinicians and the research community alike.

1.2 What has changed and why ‘now’ is the moment

The convergence of several transformative technologies has 

created conditions that make a fundamental upgrade to the drug 

evidence system achievable within a five-to-ten year horizon. The 

ONC's 2020 Final Rule implementing the 21st Century Cures Act[6] 

mandated FHIR R4-based APIs across certified EHR systems —

creating the foundational interoperability infrastructure that real-

world evidence generation at scale requires. By 2022, over 90% of 

U.S. hospitals were using APIs to enable patient access to EHR 

data.[7]

Electronic Health Records at scale

Over 96% of U.S. hospitals now use certified EHR systems, and the 

2020 ONC Cures Act Final Rule mandated FHIR R4 APIs across all 

certified platforms, creating the foundational interoperability 

infrastructure for real-world evidence generation at population scale. 

The CMS Interoperability and Patient Access Final Rule (CMS-9115-F) 

further requires FHIR-based APIs from all major payer types, enabling 

longitudinal patient data flows that were previously technically 

impossible.[6][7]

EHR
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Interoperability standards and federated health 

data networks

The Sentinel System, a federated network now covering 

approximately 138.7 million members, demonstrates the feasibility of 

privacy-preserving population-scale safety analysis. Since 2016, more 

than 120 Sentinel drug studies have contributed to FDA regulatory 

actions or discussions, with 260 scientific papers published from the 

network since its founding in 2009.[13][14]

API

Blockchain and distributed ledger technology

Benchoufi and Ravaud, writing in Trials (2017), proposed blockchain 

as a mechanism to ensure historicity and inviolability of clinical trial 

data addressing the core problem of after-the-fact modifications to 

trial protocols and endpoints. Wong, Bhattacharya, and Butte at 

UCSF demonstrated a working prototype of blockchain-based clinical 

trial management in Nature Communications (2019), showing that 

the technology can create durable, transparent logs of trial events in 

real-world settings.[10][11]

Wearables, sensors, and connected devices

Continuous patient monitoring through wearable devices and digital 

biomarkers captures health data between clinical visits the 95% of 

patient experience that traditional trials never observe. The FDA's 

Patient-Focused Drug Development initiative has progressively 

elevated patient-generated data, and published guidance on 

incorporating digital health technologies into clinical investigations is 

now available, creating regulatory pathways for this data stream.[12]

IOT

Artificial Intelligence and Machine Learning

Machine learning models can now identify safety signals in complex, 

high-dimensional health data with sensitivity and speed that traditional 

pharmacovigilance cannot match. The FDA's Sentinel System has begun 

deploying AI-powered signal detection algorithms — TreeScan

statistical analyses were piloted in 2022 with semaglutide, erenumab, 

and filgrastim-sndz — demonstrating proof-of-concept for continuous, 

automated signal identification across approved therapies.[8][9]

AI

7
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PART II: Real-world evidence as the foundation of a learning evidence system

PART II: Real-world evidence as 

the foundation of a learning 

evidence system

2.1 Moving from point-in-time approval to continuous evidence 

generation

The FDA's 2018 Framework for the Real-World Evidence Program[1]

established the conceptual architecture for a continuous learning model 

defining RWD as 'data relating to patient health status and/or the delivery 

of health care routinely collected from a variety of sources,' and RWE as 

'the clinical evidence about the usage and potential benefits or risks of a 

medical product derived from analysis of RWD.' The framework identified 

electronic health records, medical claims, registries, and patient-generated 

data as primary RWD sources. Building on this framework, the following 

components constitute the technical implementation of continuous 

evidence generation:

Drug-specific patient registries built on modern data 

infrastructure

Modern registry architectures can draw data automatically from EHR 

systems through FHIR R4 APIs without requiring clinicians to manually 

enter information, a design principle now technically enabled by the ONC 

Cures Act Final Rule.[6] The Sentinel Innovation Center's development of 

the Real-World Evidence Data Enterprise (RWE-DE), a federated network 

linking EHR data from 25 million patients across commercial and



EVIDENCE 2.0  |  TECHNOLOGY & POLICY FRAMEWORK 2026

9

Federated real-world data analysis and privacy-preserving 

population safety

Platt, Brown, Robb, and colleagues described the Sentinel Initiative's 

federated architecture in the New England Journal of Medicine [13]: 

data remain with the data owner, patient identifiers are removed, and 

analyses travel to the data rather than requiring data centralization. 

Since 2022 to 2024, the Sentinel System expanded EHR integration, 

piloted AI-based signal detection analyses, and conducted active 

surveillance analyses that contributed to multiple FDA safety labeling 

decisions.[9] This federated model resolves the tension between 

population-scale analytical power and individual patient privacy a 

resolution that makes real-world evidence generation politically and 

practically viable across health systems.

Pragmatic clinical trials embedded in real-world care

The FDA's framework explicitly identifies pragmatic clinical trials 

conducted in real healthcare settings with broader eligibility criteria 

and real-world comparators as a key component of the RWE 

program.[1][5] Published FDA guidance on pragmatic trial design 

elements describes how such trials can generate evidence of 

effectiveness for regulatory decisions. The PCORnet infrastructure, 

spanning over 11 million research-consented patients across academic 

health centers and health plans, already provides the distributed trial 

capability to execute such trials at scale.[16]

2.2 Patient-generated evidence

The FDA's Patient-Focused Drug Development (PFDD) initiative 

established under PDUFA VI and codified in the 21st Century Cures 

Act has progressively elevated the formal role of patient experience 

data in benefit-risk assessments.[2][12] Published FDA guidance on 

patient-focused drug development describes how patient experience 

data, including patient-reported outcomes (PROs) and digital health

Technical enabler: FHIR-Native Registry Design

FHIR R4 APIs, mandated by the 2020 ONC Cures Act Final Rule, 

enable registry data capture directly from EHR documentation 

workflows. The PCORnet (Patient-Centered Outcomes Research 

Network) framework already demonstrates this capability across 

hundreds of health systems — with data standardized through the 

PCORnet Common Data Model enabling federated analysis without 

centralizing sensitive patient records.[6][16]

academic health systems[15] provides a working model for what 

drug-specific registry infrastructure can look like at population scale.
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Real-world patient data in action

The FDA's Digital Health Center of Excellence, established in 2020, 

has published guidance on the use of Digital Health Technologies 

(DHTs) including wearables, sensors, and software as medical 

devices in clinical investigations creating regulatory pathways for 

continuous patient-generated data to contribute formally to drug 

evidence generation. This guidance represents a tangible step 

toward the patient-centered evidence ecosystem described in this 

framework.[12]

technology-derived data, can be incorporated into regulatory 

decision-making. The technical infrastructure for collecting such 

data at scale validated PRO instruments administered digitally, 

wearable continuous monitoring, structured patient community 

data now exists and is rapidly maturing.

10
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PART III: Technology-enabled transparency and end-to-end traceability

PART III: Technology-enabled 
transparency and end-to-end 
traceability

3.1 The traceability opportunity

The structural pattern identified by Turner et al. [3] in which trial 

outcomes influence publication probability, systematically distorting the 

evidentiary record is fundamentally an information architecture problem. 

The published evidence base is a subset of the total generated evidence, 

with the subset selected by processes that are not fully visible to 

downstream users. Technology can make those processes visible.

Anderson et al.'s 2015 analysis of ClinicalTrials.gov reporting compliance 
[4] found that even the regulatory requirement to report results 

introduced by the FDA Amendments Act of 2007 was not consistently 

met. Compliance was significantly higher when financial penalties were 

in place, demonstrating both the limitations of voluntary disclosure and 

the effectiveness of structured accountability. A technology-enabled 

traceability architecture makes compliance verifiable in real time, rather 

than discoverable only through retrospective audit.

3.2 A proposed Unified Evidence Traceability Platform (UETP)

We propose the development of a Unified Evidence Traceability Platform, 

a modern, API-first, cloud-native system that creates and maintains a 

complete, publicly accessible record of the evidence genealogy for every 

drug. The UETP would be built on four technical pillars:
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Regulatory decision lineage and linking

Every major regulatory decision would be linked in the UETP to the 

specific studies that supported it, the financial relationships of the 

investigators involved, and any independent analyses or expert opinions 

that contributed. This creates an end-to-end chain of custody from 

evidence to decision that can be audited as new data emerges, enabling 

a learning regulatory system. The FDA's existing regulatory submission 

systems provide the source data; the UETP provides the linking and 

querying infrastructure.[1]

Structured financial provenance disclosure

The CMS Open Payments database, created under the Physician 

Payments Sunshine Act, already captures all financial transfers from 

pharmaceutical manufacturers to physicians and teaching hospitals 

publicly, in structured, machine-readable format. The UETP would 

integrate Open Payments data with trial registration records to create an 

automated, query-able map of financial relationships surrounding any 

registered study. Rather than disclosures buried in journal appendices, 

the UETP enables any stakeholder to query: 'What financial relationships 

do the investigators on this study have?'

AI-powered evidence synthesis and anomaly detection

Machine learning models running continuously against the UETP dataset 

can identify patterns that warrant additional scrutiny: studies where pre-

specified primary endpoints changed after enrollment began; publication 

patterns where negative studies in a particular therapeutic area appear 

systematically absent; or clusters of studies where a single funding source 

dominates the evidence base. The FDA's Sentinel system has already 

demonstrated that AI-powered signal detection in large federated datasets 

is technically feasible and operationally deployable at scale.[8][9]

Immutable protocol registry on distributed ledger

Benchoufi and Ravaud, in a foundational 2017 paper in Trials, proposed 

blockchain as a mechanism for clinical trial data transparency, identifying 

timestamping, time-ordering, and smart contracting as three core 

functionalities that blockchain provides for quality control in clinical studies. 

Wong, Bhattacharya, and Butte's 2019 Nature Communications paper 

demonstrated a working blockchain prototype for running clinical trials in 

ways that make retroactive data manipulation technically detectable. A 

permissioned blockchain-based UETP protocol registry would extend these 

proofs-of-concept into operational infrastructure.[10][11][17]

12
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3.3 Making transparency useful from disclosure to insight

Transparency is only valuable if it is actionable. The UETP is 

designed not just to store transparency information, but to make it 

actively useful to its different audiences:

• For regulators: Automated flags when submitted evidence 

packages have significant funding concentration, when study 

designs changed materially after enrollment began, or when 

published evidence diverges from registered endpoints 

delivered as structured analytical reports.

• For clinicians: A plain-language 'evidence label', analogous to a 

drug label, summarizing the evidence quality profile of any 

approved therapy: how many trials, who funded them, what the 

balance of trial versus real-world evidence is, and what the most 

recent safety signals show.

• For patients: Plain-language summaries integrated into patient-

facing platforms answering the questions patients ask: 'How was 

this drug tested? In people like me? How long have people been 

using it?'

• For researchers: Open access to structured evidence metadata 

enables systematic research on evidence quality patterns across 

therapeutic areas creating a publicly funded research program 

focused on the health of the evidence ecosystem itself.

13
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PART IV: Technology-enabled 
regulatory evolution for 
modernizing FDA

4.1 The FDA's opportunity to lead a technology transformation

The FDA has already demonstrated meaningful capacity for technology-

driven innovation. Commissioner Gottlieb's 2018 congressional testimony 
[19] described the FDA's active investment in integrating electronic health 

records, registries, and claims data into regulatory decision-making, and 

the development of frameworks to evaluate RWE for new drug 

indications and post-approval study requirements. The Sentinel System's 

evolution from a claims-based safety surveillance network to an EHR-

integrated, AI-capable pharmacovigilance platform [8][13][14] demonstrates 

that the FDA can build and operate sophisticated real-world data 

infrastructure.

The opportunity now is to accelerate this trajectory — to move from 

piloting real-world evidence frameworks to operationalizing them; from 

building Sentinel toward activating Sentinel as a primary 

pharmacovigilance tool; and from accepting digital health data in some 

contexts to establishing robust standards for how it contributes to 

benefit-risk assessments across the full regulatory lifecycle.

14
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4.2 Five technology-enabled regulatory capabilities

Capability 1: Continuous safety signal monitoring with AI

The FDA's FAERS (Adverse Event Reporting System) currently 

captures spontaneous adverse event reports — valuable but well-

documented as incomplete. Ball, Robb, Anderson, and Dal Pan's 

2016 description of the Sentinel Initiative as 'a comprehensive 

approach to medical product surveillance'[14] identified active 

surveillance — proactively querying existing health data rather than 

waiting for voluntary reports as the key paradigm shift. Maro and 

colleagues' 2023 analysis of six years of the Sentinel ARIA system [20]

described how the system has supported safety labeling changes, 

REMS evaluations, and NDA reviews through active safety data 

querying. AI-powered NLP models that analyze clinical notes, 

patient community posts, and published case reports can further 

extend this surveillance capability, dramatically expanding the signal 

capture surface beyond what claims-based analyses alone can 

detect.

Capability 2: Independent evidence re-analysis infrastructure

The FDA's 2023 guidance on considerations for real-world data and 

real-world evidence[5] describes the methodological criteria by 

which RWE can support regulatory decisions — criteria that equally 

apply to the independent re-analysis of submitted trial data. A 

standing infrastructure for rapid, independent re-analysis of patient-

level data from pivotal trials using cloud-based analytical 

environments, CDISC-standardized data formats, and a network of 

qualified independent statistical teams would systematize what is 

currently an exceptional practice into a routine capability, providing 

an additional layer of analytical validation for major regulatory 

actions.

Capability 3: Proactive conflict mapping using open data

The CMS Open Payments database which captures all financial 

transfers from pharmaceutical manufacturers to physicians and 

research institutions, publicly, in structured machine-readable 

format is a powerful transparency resource that currently sits largely 

disconnected from FDA regulatory review processes. An automated 

system that queries Open Payments data and links it to registered 

trial investigators, advisory panel nominees, and published meta-

analysis authors would give FDA reviewers complete, at-a-glance 

situational awareness of the financial context surrounding submitted 

evidence a capability that requires no new data collection, only new 

data integration and query tooling.
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Capability 4: A living label infrastructure

Drug labels — the official summaries of a drug's approved uses, 

benefits, risks, and appropriate populations — are currently static 

documents, updated through a formal process that lags 

significantly behind accumulating real-world evidence. The FDA's 

existing Structured Product Labeling (SPL) standard provides a 

machine-readable XML foundation for a living label architecture. 

Extended to incorporate structured sections for trial evidence, real-

world evidence, patient-reported outcomes, and known subgroup 

effects, each tagged with the evidence base supporting it and the 

UETP financial provenance data, the living label could provide 

clinicians and patients with a continuously updated, evidence-

grounded profile of each approved therapy.

Living clinical practice guidelines

Living systematic reviews and guidelines are continuously 

updated as new evidence emerges, with explicit versioning have 

been successfully implemented across major specialty societies 

including the Cochrane Collaboration and WHO. The FDA's living 

label infrastructure would apply the same principle to official 

regulatory documentation, powered by the real-world evidence 

streams and UETP transparency data described in this framework. 

The technical infrastructure (FHIR, SPL XML, cloud-based 

publishing) already exists; the workflow and governance model 

requires development.[5][16]

Capability 5: Adaptive regulatory pathways powered by real-

world evidence

The FDA's accelerated approval pathway and REMS programs 

already represent steps toward adaptive regulatory frameworks —

approvals conditioned on post-market evidence generation. The 

FDA's 2018 RWE Framework [1] explicitly identified post-approval 

study requirements as a priority use case for real-world evidence. 

Building on this foundation, a more comprehensive adaptive 

framework would use pre-defined evidence thresholds derived 

from continuous registry, Sentinel, and patient-generated data 

streams to trigger structured benefit-risk re-evaluations throughout 

a drug's lifecycle, enabling regulatory decisions that are genuinely 

responsive to accumulating clinical knowledge rather than locked in 

at the moment of first approval.

16
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PART V: A collaborative implementation roadmap

PART V: A collaborative 
implementation roadmap

5.1 Collaboration, not confrontation

The transformation described in this paper cannot be implemented by 

any single actor. It requires active collaboration among pharmaceutical 

companies, academic research institutions, health systems, technology 

companies, patient organizations, and the FDA. The interests of these 

actors are more aligned than they might appear. The Manhattan 

Institute's 2025 analysis[21] estimated that accelerating the use of RWE in 

drug regulation with a goal of incorporating RWE into half of all 

supplemental drug applications by 2030 could dramatically reduce 

regulatory costs while maintaining evidentiary standards. A more 

trustworthy, comprehensive evidence system reduces costs for everyone: 

regulatory uncertainty for industry, pharmacovigilance burden for 

regulators, and clinical decision-making uncertainty for prescribers.
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5.2 Phased implementation roadmap

Phase Timeline Lead actors Key technology and policy actions

FOUNDATION 0–12

months

FDA + CMS + ONC

+ NIH

Mandate FHIR R4 APIs for research use 

across certified EHR systems (building on 

2020 ONC Final Rule); expand Sentinel to 

include full EHR data integration; launch 

UETP pilot in 10 therapeutic areas; issue 

FDA guidance on blockchain-based 

protocol registration standards

BUILD 12–24

months

FDA + Industry + 

Academic Health 

Systems

PDUFA reauthorization incorporates UETP 

submission requirements; blockchain-

based protocol registration piloted for all 

new Phase III trials; AI-powered signal 

monitoring deployed in expanded 

Sentinel; Open Payments integration with 

FDA reviewer workflows

SCALE 24–48

months

FDA + Congress + 

international partners

UETP becomes mandatory for all 

regulatory submissions; living label 

infrastructure deployed for new approvals; 

pragmatic trial RWE formally recognized 

as primary evidence in FDA guidance; ICH 

harmonization of UETP standards initiated 

with EMA

MATURE 48–72

months

Full ecosystem Adaptive regulatory pathways operational 

for defined therapeutic areas; patient-

generated evidence formally integrated 

into benefit-risk assessments; international 

UETP harmonization complete; AI-

powered continuous safety monitoring 

fully operational across Sentinel network

5.3 The role of each stakeholder group

Pharmaceutical industry

The industry's role is to invest in the evidence infrastructure that makes 

its products' true value visible throughout the product lifecycle 

committing to pre-registration of all trials including those testing 

combination or comparative approaches, funding independent data 

custodianship for pivotal studies, building FHIR-native data collection 

into clinical development programs, and participating in collaborative 

UETP standard design. Companies that lead on evidence quality will 

build durable clinical trust a competitive advantage that outlasts any 

individual product.

Academic research institutions

Academic researchers are the backbone of independent scientific 

inquiry in medicine. Their role in Evidence 2.0 is to champion rigorous, 

structured conflict-of-interest management not as a bureaucratic 

requirement but as a scientific standard recognizing that the perception 

of independence is as important as independence itself for the 

credibility of findings. Academic health systems are also uniquely 

positioned to contribute EHR data to federated research networks like
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PCORnet and Sentinel, and to build the methodological toolkit for real-

world evidence analysis that the field urgently needs.

The FDA

The FDA's role is to provide the regulatory framework that makes 

Evidence 2.0 operational through guidance documents, PDUFA 

negotiations, and proactive technology investment. The agency should 

position itself not as a passive receiver of industry-submitted evidence 

packages, but as an active participant in a collaborative evidence 

ecosystem: setting standards, providing analytical infrastructure, and 

continuously learning from the real-world evidence streams that 

technology makes available. The Sentinel Innovation Center provides 

an institutional model for this kind of proactive regulatory technology 

investment.

Health technology companies

Technology companies — EHR vendors, cloud providers, AI firms, and 

digital health platforms — are the builders of the technical 

infrastructure that Evidence 2.0 requires. Their most important 

contribution is adherence to open standards: FHIR R4 APIs, open-

source analytical tools, and interoperable data architectures that 

prevent the evidence ecosystem from becoming locked into any single 

proprietary platform. The ONC's Cures Act Final Rule creates 

regulatory pressure for this openness; the UETP should build on and 

reinforce it.

Patient organizations

Patient advocacy organizations are the voice of the ultimate 

beneficiaries of this transformation. Their role is to ensure that patient-

generated evidence is incorporated with appropriate rigor, that 

transparency tools are designed for accessibility rather than just 

technical completeness, and that the evidence system remains 

anchored to outcomes that matter to patients’ functional status, 

quality of life, symptom burden, and not just the biomarkers that are 

easiest to measure in trials.

19
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The diagram illustrates layers, key services, and trust boundaries.

Technical architecture

Evidence 2.0 – Solution Reference Architecture 

Experience & Trust layer

EHR plug-ins, CDS hooks | Regulator workbench | Patient portals | 

Public transparency portal

Policy, Governance & Metadata

UETP lineage | Consent & Data use | Model registry | Audit traceability

Analytics & Intelligence

Safety signals | RWE Cohorts | Pragmatic Trials | Living Label

Federated Compute & Access

Query Orchestrator | Secure Research Enclaves | Incentives management

Data & Integration

EHR records | Claims | Registries | Wearables | FAERS/Literature |

Event bus | Provenance

Security & Platform Foundations

Identity (OIDC/SMART) | KMS/HSM | Zero-Trust | GitOps |

MLOps | Observability
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• UETP: lineage APIs, funding provenance, anomaly detection, decision 

linkage.

• Federated analytics orchestrator: standardized queries, PPRL, privacy 

budgets.

• FHIR-native registries: auto-enrollment, PRO/wearables, 

Provenance/Consent.

• Safety signal service: NLP, disproportionality, causal refinement, reviewer 

console.

• Pragmatic trial engine: CQL phenotypes, eConsent, randomization, SAE 

adapters.

• Living label service: evidence grading, triggers, SPL/FHIR outputs.

• Identity and consent: SMART on FHIR, OAuth2/OIDC, fine-grained policy 

enforcement.

• MLOps and security: registry, drift, zero-trust, KMS (Key management) 

/HSM (hardware security), audit-ready logging.

21
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Core components



EVIDENCE 2.0  |  TECHNOLOGY & POLICY FRAMEWORK 2026

Evidence 2.0 is ultimately about patients. It is about a person with a chronic 

condition who deserves to know not just that a therapy worked in a trial, but 

how well it has worked in thousands of people who look like them, live like 

them, and take the other medications they take. It is about a clinician who 

deserves an evidence base comprehensive enough to support genuinely 

informed prescribing. It is about a regulator who deserves the data 

infrastructure to identify emerging safety signals before they become clinical 

crises.

The technology to build this system exists today and is increasingly 

mandated into place. The ONC's FHIR requirements[6][7], the FDA's Sentinel 

expansion[9][13], published blockchain clinical trial frameworks[10][11][17][18], and 

the FDA's own RWE program[1][5] together constitute a substantial foundation 

on which Evidence 2.0 can be built. What is needed now is the coordination, 

the investment, and the collaborative governance to connect these 

components into a unified, patient-serving system.

The pharmaceutical industry, academic medicine, and the FDA have a 

genuine opportunity to build something that will benefit patients for 

generations. An evidence system as sophisticated as the science it evaluates, 

as continuous as the health it monitors, and as transparent as the public trust 

it must earn. The tools are here. The framework exists. The opportunity is 

now.

22
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Policy documents and regulatory guidance

[1]  U.S. Food and Drug Administration. Framework for the Real-World 
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