
ICH E6(R3) Explained: Key Changes to GCP

Guidelines
By Adrien Laurent, CEO at IntuitionLabs • 11/13/2025 • 50 min read

ich e6 r3 good clinical practice gcp guidelines ich e6 r2 vs r3 risk-based quality management

decentralized trials clinical trial compliance data governance

Explore the updated ICH E6(R3) Good Clinical Practice (GCP) guideline. Learn about the key changes from R2, the new

structure with Annex 1 & 2, and risk managem - IntuitionLabs - Custom AI Software Development for pharmaceutical

companies. Leading AI Consulting USA and North American Pharmaceutical AI specialists. Led by Adrien Laurent, top AI

expert USA, multiple exit founder, patent holder, and 20 year software veteran based in San Francisco Bay Area. Premier

biotech consultancy specializing in: Custom CRM Development, ERP Development, AI Chatbot Development, Private AI

Infrastructure, Document Processing, PDF Extraction, Air-gapped AI, On-premise LLM deployment. #1 Veeva AI partner for

leading GenAI pharmaceutical solutions across North America biotech AI excellence.

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent ICH E6(R3) Explained: Key Changes to GCP Guidelines

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 1 of 23

https://intuitionlabs.ai/articles/authors/adrien-laurent?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf
https://intuitionlabs.ai/articles/ich-e6-r3-gcp-guidelines-2026?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf


Executive Summary
The International Council for Harmonisation’s new ICH E6(R3) guideline represents a major overhaul of Good

Clinical Practice (GCP) to align with modern trial methodologies. It restructures the GCP framework into an

overarching Principles document accompanied by Annex 1 (for traditional interventional studies) and Annex 2

(for “non-traditional” or innovative trial designs, including decentralized and pragmatic trials)

(www.ema.europa.eu) ([1] intuitionlabs.ai). The revision was initiated because the previous GCP (R1, 1996) had

remained mostly static for ~25 years, with only an addendum in 2016 (R2) introducing risk-based monitoring

and electronic records ([2] pmc.ncbi.nlm.nih.gov). In the intervening decades, clinical research became vastly

more complex: by 2020, a typical Phase III trial generated ~3.6 million data points (tripling the volume from

2010) and involved ~263 procedures per patient supporting ~20 endpoints ([3] www.globenewswire.com) ([4]

www.fiercebiotech.com). ICH E6(R3) is explicitly designed to accommodate these technological and

methodological advances, encouraging quality by design, proportionate risk management, and flexible use of

digital tools, while continuing to protect participant rights and data integrity (www.ema.europa.eu) ([5]

www.fda.gov).

Key features of E6(R3) include:

Risk-Based Quality Management (RBQM): A shift from checklist compliance to focusing on Critical to

Quality (CtQ) factors. Predefined Quality Tolerance Limits have been replaced by broader “acceptable

ranges” that allow continual adjustment ([6] pharmaphorum.com). The term “error” is supplanted with

“harms/hazards,” so that only deviations affecting participant safety or critical trial outcomes trigger robust

investigation ([7] pharmaphorum.com).

Technology and Digital Trials: The guideline is media-neutral, facilitating electronic records, eConsent,

remote monitoring, and other digital innovations ([8] intuitionlabs.ai) ([9] pmc.ncbi.nlm.nih.gov). There is now a

dedicated Data Governance section addressing data lifecycle, integrity, and security (including metadata

and unstructured data) ([10] pharmaphorum.com) ([11] pharmaeducenter.com). Decentralized and hybrid trial

models are explicitly supported in Annex II to ensure advanced designs are “fit for purpose”

(www.ema.europa.eu) ([8] intuitionlabs.ai).

Principles and Structure: E6(R3) introduces a principles-based framework emphasizing robust science,

participant welfare, quality culture, and clearly defined roles. The Core GCP principles (theright to informed

consent, IRB/IEC review, qualified investigators, etc.) remain, but are supplemented by new principles such

as quality management, data reliability, and stakeholder engagement ([12] intuitionlabs.ai) ([13]

pmc.ncbi.nlm.nih.gov). For readability, E6(R3) now comprises an introduction, 16 guiding principles, Annex 1

(with sections on Ethics Committees, Investigators, Sponsors, and Data Governance), plus glossary and

appendices (e.g. model protocols, essential records) ([14] pmc.ncbi.nlm.nih.gov) ([15] pharmaeducenter.com).

Ethical & Participant Focus: Beyond standard protections, E6(R3) strengthens patient-centric elements –

for example by augmenting guidance on informed consent, transparency (trial registration and reporting),

and data privacy (www.ema.europa.eu) ([16] pmc.ncbi.nlm.nih.gov). Notably, the glossary replaces “subject”

with “trial participant” and expands definitions to cover modern sources of data (ePROs, sensors, etc.) ([17]

pmc.ncbi.nlm.nih.gov) ([18] pharmaeducenter.com).

Taken together, these changes are intended to modernize GCP without compromising quality. Regulators such

as the EMA and FDA stress that E6(R3) “incorporates flexible, risk-based approaches and embraces innovations

in trial design, conduct, and technology” ([5] www.fda.gov). The final guideline (principles and Annex 1) was

adopted by ICH and EU authorities in late 2024 and comes into effect July 2025 (www.ema.europa.eu) ([19]

gcpcentral.com); Annex 2 is expected to follow by end-2025. This research report provides an in-depth
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exploration of the background, content, evidence, and implications of ICH E6(R3), including discussions of

global perspectives and illustrative case examples.

Introduction and Background

Evolution of ICH and GCP

Clinical trial ethics and standards have deep roots in documents like the Nuremberg Code (1947), Declaration

of Helsinki (1964), and the Belmont Report (1979), all emphasizing voluntary consent and protection of

participants ([20] www.qualio.com) ([21] intuitionlabs.ai). As drug development globalized in the late 20th century,

harmonized international standards became essential. In 1990, regulatory authorities of the US, EU, and Japan

(later joined by others) formed the International Conference on Harmonisation (ICH) to align pharmaceutical

guidelines. The very first ICH GCP guideline was ICH E6 (R1), finalized in 1996 ([21] intuitionlabs.ai) ([2]

pmc.ncbi.nlm.nih.gov), establishing a unified framework for trial design, conduct, recording, and reporting, and

defining the responsibilities of sponsors, investigators, and ethics boards (IRBs/IECs) to safeguard participant

well-being and data integrity ([22] www.qualio.com) ([2] pmc.ncbi.nlm.nih.gov).ICH E6 quickly became “the global

reference standard for GCP compliance” ([23] intuitionlabs.ai), and was incorporated into Japanese, European,

and U.S. regulations.

For roughly two decades, E6(R1) remained largely unchanged, until the increasing scale and complexity of trials

highlighted the need for modernization ([2] pmc.ncbi.nlm.nih.gov) ([24] pmc.ncbi.nlm.nih.gov). In 2016, ICH released

E6 (R2) as an addendum to add risk-based monitoring, emphasise quality management, and allow for electronic

records and systems. Even so, E6(R2) was partial: it expanded 1996 rules (e.g. adding “Quality Management

Systems” and electronic data capture) but retained much of the original structure. By the early 2020s, it was

clear that a more comprehensive overhaul was required.

The formal decision to fully revise GCP came in mid-2019. At the ICH Assembly in Singapore (Nov 2019), a

Concept Paper and Business Plan for ICH E6 (R3) were approved, and an expert working group was formed ([25]

pmc.ncbi.nlm.nih.gov). The guiding rationale was that clinical practices and technology had outgrown E6(R2)’s

scope. Innovations like decentralized trials, wearable sensors, electronic health records (EHRs), eConsent,

and artificial intelligence were becoming mainstream, yet GCP had no explicit rules governing them.

Meanwhile, trial sizes and data had ballooned: for example, Tufts CSDD found Phase III protocols now average

3.6 million data points (about 3× the volume a decade ago), with 263 procedures per patient supporting ~20

endpoints ([3] www.globenewswire.com). Such complexity places unprecedented demands on data management

and oversight. Stakeholders – regulators, sponsors, investigators, and patients – engaged early to ensure the

new guideline would stay relevant and practical.

Stakeholder Input and Global Context

Recognizing GCP’s broad impact, ICH sought input from diverse stakeholders during E6(R3) development. In

addition to standard public comment periods, Japan’s MHLW organized a special academic and patient survey in

2020. Among Japanese investigators, the top priorities for revision were informed consent procedures and

monitoring procedures, with recommendations for proportionality and inclusion of real-world evidence ([16]

pmc.ncbi.nlm.nih.gov). For instance, respondents suggested modernizing consent (e.g. multimedia eConsent),

diversifying ethics committees, and clarifying how to use real-world data responsibly. These insights – along

with workshops in the US, EU, and Japan – were submitted to the ICH GCP working group ([26]

pmc.ncbi.nlm.nih.gov) ([27] intuitionlabs.ai). As Bhatt et al. note, this “deep involvement” of external stakeholders is
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unique for an ICH guideline and helped shape many provisions in R3 ([28] pmc.ncbi.nlm.nih.gov) ([26]

pmc.ncbi.nlm.nih.gov).

Globally, E6 serves as the de facto standard, so its renovation has far-reaching implications. In broad terms, ICH

guidelines like E6 are not legally binding per se; each region implements them through local regulations. For

example, the US FDA aligns GCP requirements through 21 CFR Parts 50, 54, 56, 312, and 314 ([29]

www.qualio.com). Nonetheless, “ICH E6 R3 is widely adopted and recognized by regulatory authorities, contract

research organizations and other stakeholders” as the framework for ensuring trial quality worldwide ([29]

www.qualio.com). In Europe, the EMA consults and adopts ICH guidelines via the CHMP, making them legally

effective on publication (www.ema.europa.eu). By late 2025, authorities across major regions are expected to

implement E6(R3) (the EU is already set to effect it on 23 July 2025 (www.ema.europa.eu)). The harmonized

nature of ICH means E6(R3) will automatically influence regulatory inspections and industry practices in ICH

member countries (US, EU, Japan, Singapore, Switzerland, Canada) and beyond.

Table 1 below compares several core aspects of ICH E6(R2) versus the new E6(R3), highlighting the shift from a

more prescriptive, one-size-fits-all model to a flexible, principle-driven framework:

Table 1: Key Differences between ICH E6 (R2) and ICH E6 (R3)

Aspect ICH E6 (R2) ICH E6 (R3)

Structure
Single guideline with

annexes (A, B)

Overarching Principles document (Step 5) plus Annex 1 (interventional

trials) and Annex 2 (non-traditional trials); separate Glossary and

Appendices (www.ema.europa.eu) ([15] pharmaeducenter.com).

Focus
Compliance checklist; all

errors flagged

Principles-led quality by design; focus on critical-to-quality elements

(CtQ) rather than perfection ([30] pharmaphorum.com) ([8]

intuitionlabs.ai).

Risk Management
Risk-based monitoring

(2016 addendum)

Proactive Quality Risk Management throughout trial lifecycle; encourages

Quality by Design and continuous quality improvement ([31]

pharmaphorum.com) ([32] pharmaeducenter.com).

Quality Tolerance

Limits

Strict QTLs per protocol;

deviations require detailed

justification

Broader concept of “acceptable ranges”; deviations handled via

continuous adjustment and contextual judgment ([6]

pharmaphorum.com).

Terminology
Uses “subjects,” “errors,”

“source documents”

Updates terms: “trial participant” (replacing subject); “harms/hazards”

(error); “source records” (documents including electronic data) ([17]

pmc.ncbi.nlm.nih.gov).

Technology and

Data

Basic mentions;

compliance-centered (e.g.

Part 11 fulfillment)

Explicit guidance on eConsent, eCRFs, wearables, EHR integration and

data governance; media-neutral language for digital tools ([8]

intuitionlabs.ai) ([11] pharmaeducenter.com).

Trial Designs
Primarily interventional

trials

Recognizes adaptive, platform, pragmatic, and decentralized designs via

Annex 2; encourages innovative models (www.ema.europa.eu) ([33]

pharmaeducenter.com).

Roles &

Responsibilities

Defined for sponsor,

investigator, IRB broadly;

mostly static

Clarified and expanded descriptions: each stakeholder ’s duties are

detailed (e.g. informed consent process, data integrity, quality systems)

([13] pmc.ncbi.nlm.nih.gov) ([34] pharmaeducenter.com).

Ethics & Consent
Standard informed consent

and IRB review

Additional guidance on consent (e.g. eConsent, multi-lingual ICFs) and

transparency; emphasizes participant welfare, equity, privacy

(www.ema.europa.eu) ([35] pmc.ncbi.nlm.nih.gov).

Inspection

Expectations

Traditional on-site

oversight, 100% SDV norm

Supports risk-based monitoring, central monitoring, and remote audits as

acceptable; Expectation to justify monitoring plans based on data-driven
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Aspect ICH E6 (R2) ICH E6 (R3)

risk ([31] pharmaphorum.com) ([36] gcpcentral.com).

Contemporary Drivers: Complexity and Innovation in Trials

Several trends drove the need for E6(R3). As noted, data volumes in trials have exploded. For example, Tufts

CSDD’s January 2021 report found Phase III trials now average 3.6 million data points (versus ~1.2 million a

decade earlier) ([3] www.globenewswire.com) (see also Fierce Biotech: average Phase III ≈3.6M ([4]

www.fiercebiotech.com)). Protocols are more complex: modern Phase II/III trials involve ~263 procedures per

patient supporting ~20 endpoints ([37] www.globenewswire.com) – a 44% increase from the 2009 era. Trials also

span larger, more global networks (individual trials now run ~33% more sites than a decade ago ([38]

www.globenewswire.com)). These increases stem from seeking precision (biomarker‐stratified cohorts, rare

disease heterogeneity) and collecting richer data (e.g. digital biomarkers). The Tufts study concluded that this

“protocol design complexity” is driving the surge in data volume, straining sponsors’ ability to manage, monitor,

and analyze trial data ([3] www.globenewswire.com) ([4] www.fiercebiotech.com).

Concurrently, digital technologies have revolutionized trial conduct. Electronic data capture (EDC) systems,

wearable sensors, patient apps, and telemedicine became widespread – especially accelerated during the

COVID-19 pandemic. COVID-19 was a “stress test” for decentralized methods: vaccines and therapeutics were

developed at unprecedented speed partly due to flexible, data-driven approaches. As Pharmaphorum notes,

“the speed with which COVID-19 vaccines were rolled out testifies to its [risk-based QMS] benefits,”

encouraging simplification of processes and deeper use of technology ([39] pharmaphorum.com). Institutions like

the NIH’s Trial Innovation Network (TIN) documented that decentralized trials (using eConsent, mobile health

tools, remote monitoring) not only maintained data quality but also improved efficiency and participant

convenience ([40] pmc.ncbi.nlm.nih.gov) ([41] pmc.ncbi.nlm.nih.gov). For example, the TIN’s REACT-AF trial (a 5000-

patient atrial fibrillation study) successfully implemented Apple Watch–based remote monitoring and an online

ePRO platform, cutting participant travel and reducing costs by an estimated 50% ([41] pmc.ncbi.nlm.nih.gov).

Likewise, the PREVENTABLE trial (15,000 elderly patients) used tablet/video eConsent, telehealth enrollment,

and home-delivered medications to enhance diversity and retention ([42] pmc.ncbi.nlm.nih.gov). These

experiences illustrate the value – and challenges – of new trial models and foreshadow many of E6(R3)’s

provisions.

Regulatory expectations also shifted. In ethics, there is increasing emphasis on participant engagement and

transparency. Global initiatives like the WHO and ICMJE have pushed for universal trial registration and result

reporting. Underlying all these forces is the concept of Quality by Design (QbD): borrowed from ICH Q8/Q9, it

means proactively embedding quality into protocols (identifying what data/outcomes are critical before the trial

starts). The recently finalized ICH E8(R1) guideline on general study considerations already set a quality-by-

design mindset for overall development and study planning ([43] pharmaphorum.com) (www.ema.europa.eu).

E6(R3) extends this mindset into day-to-day trial conduct, requiring sponsors and investigators to define

Critical-to-Quality factors and plan accordingly ([44] pharmaphorum.com) ([9] pmc.ncbi.nlm.nih.gov). The pandemic

also highlighted situations (like remote IC processes and adaptive monitoring) that E6(R2) did not fully cover,

underscoring the need for “renovation” of GCP.

In sum, by 2024 clinical research had outgrown E6(R2). ICH E6(R3) is a response to these trends: a flexible,

modern GCP that embraces digital innovation while reinforcing the core mission of protecting participants and

ensuring reliable data. The following sections delve into the guideline’s content and impacts in detail.

Development and Structure of ICH E6(R3)
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Guideline Development and Timeline

The ICH revision followed the “Step” process established for guideline updates ([45] gcpcentral.com). After the

2019 concept and business plan, an Expert Working Group drafted the text in parallel for the Principles and

Annex 1 (for interventional trials) and a later Annex 2 (for other designs). The steps proceeded roughly as

follows ([36] gcpcentral.com) ([19] gcpcentral.com) (www.ema.europa.eu):

Step 1 (Consensus Building): Expert group drafted documents (Principles and Annex 1 first, Annex 2 later).

Initial drafts appeared in 2020–2022 and were refined through expert meetings ([36] gcpcentral.com). A sub-

group began Annex 2 in 2023 and had a draft by April 2024 ([46] gcpcentral.com).

Step 2 (ICH Endorsement and Drafting): The ICH Assembly endorsed the draft Principles and Annex 1 in

May 2023 (Step 2b), allowing consultation to begin ([47] gcpcentral.com). Annex 2 reached Step 2b in

November 2024 ([36] gcpcentral.com).

Step 3 (Regulatory Consultation): Public comments were solicited. EMA notes public consultation on

Principles/Annex 1 ran May–Sept 2023, and Annex 2 Nov 2024–Feb 2025 (www.ema.europa.eu)

(www.ema.europa.eu). The working group reviewed feedback; final drafts were signed off internally in early

2025 ([36] gcpcentral.com).

Step 4 (ICH Adoption): The ICH Assembly formally adopted the finalized Principles and Annex 1 on 6

January 2025 ([36] gcpcentral.com). Annex 2 was expected by mid-2025 ([48] gcpcentral.com). The EMA

confirms the new Principles and Annex 1 “came into effect on 23 July 2025” (www.ema.europa.eu).

(Notably, although the EMA page says “adopted by ICH and CHMP, came into effect 23 July 2025,” a GCP

commentary clarifies E6(R2) remains in force until mid-June 2025 and then R3’s Annex 1 is effective ([19]

gcpcentral.com).)

Step 5 (Implementation): Once adopted, regional regulators implement the guideline through their own

processes. Typically, the legal “effective date” is soon after adoption (the EU did so in July 2025) and

stakeholders then allow a transition period before fully switching from E6(R2) to (R3) compliance ([19]

gcpcentral.com). As GCP Central notes, past ICH updates have seen implementation periods ranging from a

month (EU’s R1) to years; E6(R3) is expected to be harmonized globally by late 2025 ([49] gcpcentral.com).

EMA’s official timeline (see Fig. 1 below) aligns with the above. It shows final adoption of Principles/Annex 1 in

late 2024 and coming into force July 2025, with Annex 2 consultation in late 2024/early 2025 and expected

adoption by end-2025 (www.ema.europa.eu). In the United States, FDA published a final guidance on E6(R3) in

October 2025, confirming the operational uptake of the new GCP provisions ([5] www.fda.gov).

Figure 1: Timeline for ICH E6(R3) Revision (Principles/Annex 1 and Annex 2)

Period Activity Milestone

2019 ICH Assembly approves E6(R3) as a new topic
Concept Paper & Business Plan approved ([25]

pmc.ncbi.nlm.nih.gov)

2020–2022
Working Group drafts Principles/Annex 1; stakeholder

engagement (surveys, conferences)
Draft published April 2023 ([36] gcpcentral.com)

May–Sept

2023
Public consultation on draft Principles/Annex 1 (Step 2) Feedback from industry, academia, regulators

Jan 2024 EWG revises guideline, prepares for adoption Step 3 completed, Step 4 planned

Dec 2024 ICH Assembly adopts draft Annex 2 (Step 2b) Annex 2 draft released Nov 2024

Jan 6, 2025 ICH Assembly adopts Principles and Annex 1 (Step 4) E6(R3) officially adopted ([36] gcpcentral.com)

Jun 2025 Expected ICH adoption of Annex 2 (Step 4)
Principles/Annex 1 in effect; Annex 2 to follow

(www.ema.europa.eu)
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Figure 1: Timeline for ICH E6(R3) Revision (Principles/Annex 1 and Annex 2)

July 23,

2025
Principles/Annex 1 come into force in EU (EMA/ICH)

Applicants legally follow E6(R3) from this date

(www.ema.europa.eu)

Late 2025 Annex 2 expected to be finalized and implemented Combined E6(R3) guideline complete

Source: EMA and ICH documents (www.ema.europa.eu) ([36] gcpcentral.com) ([19] gcpcentral.com).

Structure of the Guideline

ICH E6(R3) is organized to emphasize principles and flexibility. The overarching Principles document (Step 5)

contains 16 high-level statements that apply to all trial types ([14] pmc.ncbi.nlm.nih.gov). These principles – which

include participant protection, robustness of science, quality management, and reliable reporting – are meant to

be considered together to ensure trustworthy trials (www.ema.europa.eu) ([9] pmc.ncbi.nlm.nih.gov).

Below the Principles, Annex 1 (Interventional Trials) will cover the operational guidance. Annex 1 is structured

by stakeholders and topics: it includes sections on

1. Ethics Committees/IRBs (IEC),

2. Investigators and their responsibilities,

3. Sponsors and their responsibilities, and

4. Data Governance (Investigator and Sponsor) ([36] gcpcentral.com) ([14] pmc.ncbi.nlm.nih.gov). (The

inclusion of “Data Governance” as its own section is new in R3.) Following these is a Glossary of terms and

defined phrases, and Appendices providing detail on key documents (e.g. Investigator Brochure, Protocol)

([17] pmc.ncbi.nlm.nih.gov) ([15] pharmaeducenter.com).

Finally, Annex 2 (Non-Traditional Trials) is devoted to specific trial designs not covered in Annex 1. It will

address “pragmatic” trials, decentralized trials (sometimes called “virtual” or “remote” trials), and studies

incorporating real-world data sources (www.ema.europa.eu). Annex 2 is designed as a supplement – not a

replacement – detailing GCP considerations for these innovative approaches. For example, it may discuss how

to apply the Principles to eConsent, mobile healthcare devices, and large-scale registry studies.

In short, E6(R3) replaces the cluttered Chapter format of E6(R2) with a principles-and-appendices

architecture ([1] intuitionlabs.ai) ([14] pmc.ncbi.nlm.nih.gov). This “modular” approach aims to make GCP guidance

more adaptable and easier to update. (In the future, new annexes could be added for yet other designs without

altering the core Principles.)

Key Themes and Provisions in ICH E6(R3)

Principles-Based Framework

A major philosophical shift in E6(R3) is the elevation of principles as the organizing core. The 16 principles

(currently in draft form) reiterate fundamental goals – protection of participants, scientific soundness, quality

assurance – but also explicitly incorporate modern concepts like quality management and transparency ([9]

pmc.ncbi.nlm.nih.gov) ([12] intuitionlabs.ai). Where E6(R2) listed “General principles” but then moved straight into

prescriptive sections, E6(R3) separates what to achieve (Principles) from how to achieve it (Annex guidance).

For instance, the principles include statements such as:
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“Clinical trials should be scientifically sound, and described clearly in a detailed protocol.”

“The rights, safety, and well-being of trial participants are the most important considerations and should

prevail over interests of science and society.”

“Quality-by-design and risk management practices should be an integral part of trial culture.”

“Documentation and records may be in paper, electronic, or other formats and should be reliable and readily

available.”

Crucially, these principles are interdependent. The guideline emphasizes that none stands alone; for example,

ensuring participant safety (Principle on ethics) is inseparable from having robust data (Principle on quality

results) and effective oversight (Principle on stakeholder engagement). E6(R3) drafts underscore that the

principles are enduring, technology-neutral standards that should guide all decisions ([1] intuitionlabs.ai) ([9]

pmc.ncbi.nlm.nih.gov).

This principles focus also explicitly endorses quality culture. The guideline repeatedly stresses that a proactive

quality mindset – not merely following checklists – is required. Jargon from E8(R1), such as Critical-to-Quality

(CtQ) factors and Quality by Design (QbD), permeates R3. The pharmaceutical industry has long embraced QbD

for manufacturing, and R3 formally applies it to trials: teams must identify what data and processes are truly

critical, design trials around those, and monitor them continually ([44] pharmaphorum.com) ([32]

pharmaeducenter.com). For example, R3 suggests that if everything is “critical,” then nothing is, so one must

emphasize the few CtQ elements that matter most (e.g. a key primary endpoint or safety laboratory test) ([44]

pharmaphorum.com). This approach encourages allocating resources proportionally – more oversight where risk

to trial outcomes or participant well-being is highest, rather than a rigid equal treatment of all data.

Enhanced Risk-Based Quality Management

Building on E6(R2)’s risk-based monitoring addendum, E6(R3) incorporates risk-based quality management

(RBQM) as a pervasive theme. The guideline moves beyond just monitoring, embedding risk considerations into

all trial activities. Sponsors and sites are expected to create and follow a Quality Management System (QMS)

that identifies potential trial risks (to data integrity or safety) at the outset and proactively addresses them ([32]

pharmaeducenter.com) ([44] pharmaphorum.com). Frequent “risk assessments” conducted by cross-functional

teams are encouraged.

A concrete change is the reframing of Quality Tolerance Limits (QTLs). Under E6(R2), QTLs were narrow, pre-

specified thresholds; exceeding them in a trial required detailed documentation and could be punitive. Many in

industry felt this created a “fear factor” and encouraged a box-ticking mentality ([30] pharmaphorum.com) ([6]

pharmaphorum.com). E6(R3) instead introduces the concept of “Acceptable Ranges.” While the exact definition

is still evolving, the intent is clear: instead of a single fixed limit, a broader range of variance can be considered

acceptable if justified by context. Deviations outside the range catch attention for possible intervention, but

within the range they can be addressed by normal trial adjustments. This shift recognizes that in large, complex

trials, some variability is inevitable and need not trigger a crisis ([6] pharmaphorum.com).

Likewise, the language shifts from counting errors to identifying harms or hazards. Under R2, any error (even

trivial) was ideally reported. R3 explicitly says only issues that may cause actual harm to participants or

significantly compromise key data should require root-cause analysis and major remediation ([7]

pharmaphorum.com). For example, missing a single minor laboratory test in a few subjects might be noted but

need not derail a trial, whereas a pattern of safety misreporting would. This change encourages focusing on

what truly matters for trial quality and participant protection, making “less important” glitches a lower priority.

E6(R3) also expects Sponsor oversight to pivot: rather than mandating 100% Source Data Verification (SDV)

through on-site visits (as R2 either required or still implies in practice), it endorses a centralized, risk-targeted
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monitoring model. The guidance explicitly encourages use of analytics, dashboards, and remote data checks

aligned with pre-identified risks. Frequent adjustments (e.g. raising QTLs, reallocating monitors) should be

made based on ongoing monitoring findings. The FDA guidance notes this evolution: “E6(R3) … advances quality

by design and risk-based quality management in trial conduct and oversight” ([50] www.fda.gov).

In essence, RBQM under R3 is about thinking critically at each step. Teams are prompted to continually ask:

“Why am I doing this? Does this matter to participant safety or data quality? What is the risk if it fails?” ([51]

pharmaphorum.com). This mindset was exemplified during COVID-19 (e.g. willing to skip certain site visits to

preserve safety and trial momentum) and is now codified by the new guideline.

Data Governance and Digital Transformation

Data governance is a central new element in E6(R3). The explosion of trial data, from multiple electronic

sources, necessitates stringent oversight. R3 introduces a dedicated data governance section (Annex 1,

Section 4) which explicitly assigns responsibilities for data integrity throughout its entire lifecycle ([10]

pharmaphorum.com) ([11] pharmaeducenter.com). Sponsors must ensure all trial databases and electronic systems

(e.g. EDC, lab systems, wearables) are validated and secure, with audit trails and data encryption where

appropriate. Investigators must ensure source data (including ePRO, device outputs, medical records) is

complete and accurate in the authorized systems. Under R3, data handling is not an afterthought – it is an

explicit pillar of GCP.

Definition changes in the glossary reinforce this: “source records” now covers original electronic data with

metadata, such as that from wearable sensors or telephone contacts ([17] pmc.ncbi.nlm.nih.gov), rather than only

paper charts. Metadata capture (timestamps, user IDs) is emphasized since it underpins data traceability. The

guideline also calls out modern data sources: ePROs, pharmacy records, and even home device data are listed

as examples of source records ([17] pmc.ncbi.nlm.nih.gov) ([52] pharmaeducenter.com). This broadening

acknowledges the reality of today’s trials, where significant data comes from outside traditional CRFs. Ensuring

regulatory-grade quality for such data (calibration of devices, PID encryption, etc.) is now part of GCP.

In line with fostering transparency, E6(R3) encourages trial registration and results publication as principles.

EMA describes that the guideline “fosters transparency through clinical trial registration and result reporting” as

part of its ethos (www.ema.europa.eu). This will reinforce requirements already present in some jurisdictions

(e.g. ICMJE/funding mandates) and promote public trust in research.

Regulatory language is also rewritten to be media-neutral. Where R2 sensibly contains some e-technology

references (e.g. meaning of “record”), R3 assumes everything can be electronic. Consent signatures can be

digital; documents can be cloud-based. Annex 1 will include guidance on e-systems in many sections. The push

for “new language to facilitate innovations in trial design, technology, and operational approaches”

(www.ema.europa.eu) means sponsors are explicitly authorized (indeed encouraged) to use validated apps,

wearables, and teleconferencing as ordinary practice, as long as they meet the principles.

For example, eConsent (informed consent obtained electronically) is recognized not as an exception but as a

norm in many settings. The PREVENTABLE and other pragmatic trials during COVID showed that tablet or

smartphone-based eConsent can improve understanding and convenience for subjects ([42]

pmc.ncbi.nlm.nih.gov). E6(R3) is expected to describe eConsent as an acceptable method (especially when

subjects are remote) and detail verification of identity, comprehension checks, and storage of consent records

accordingly. Similarly, remote monitoring of data (via shared platforms) is acknowledged as a viable alternative

to 100% on-site source verification, reflecting lessons learned in recent years ([31] pharmaphorum.com) ([41]

pmc.ncbi.nlm.nih.gov).
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Roles and Oversight: Sponsors, Investigators, and IRBs

While R6(R2) clearly outlined sponsor and investigator duties, E6(R3) expands and clarifies these roles. The

revised guideline places even greater onus on sponsors to implement a quality management system, to manage

vendors/CROs in alignment with trial risks, and to train sites on new processes. For instance, sponsors must

ensure data governance policies are followed by all parties, including third-party laboratories and mobile tech

providers. Many commentaries note that R3 will make sponsors explicitly accountable for electronic systems

validation and data privacy compliance. Likewise, investigators (and their institutions) are tasked with

overseeing trial conduct per the quality plan: verifying data, responding to issue investigations, and maintaining

qualified staff. R3 emphasizes the need for investigators to be active participants in the risk assessment and

quality planning – no more passively receiving a monitoring plan.

Independent Ethics Committees/IRBs also face greater responsibility. R3 drafts indicate touchpoints for IRBs

beyond reviewing protocols. They should monitor ongoing safety and consent processes, particularly as trials

use decentralized elements. The guideline notes that independent review must adapt to technologies: for

example, if trials use remote telehealth visits or eConsent, the IRB must understand these tools and how

patients are protected. Indications from stakeholder surveys (e.g. Japanese investigators ([16]

pmc.ncbi.nlm.nih.gov)) and commentaries ([13] pmc.ncbi.nlm.nih.gov)suggest IRBs will be expected to ensure not

only procedural compliance but also participants’ digital rights (data confidentiality) and equitable access. For

example, Annex 1 probably expands on IRB composition or training requirements, reflecting recommendations

for diversity of membership and scope change ([16] pmc.ncbi.nlm.nih.gov).

As a whole, E6(R3) aims to “raise all parties’ game” by insisting on training and quality culture for everyone

involved. Each trial site will likely need updated SOPs and QA processes consistent with R3’s framework.

National regulators, for their part, will revise inspection manuals to look for the new expectations (e.g. ask to

see Quality Management Plans or Data Governance Plans in inspections). The FDA guidance notes that R3

“clarifies sponsor and investigator responsibilities” ([50] www.fda.gov), suggesting that some duties previously

implicit are now explicit. This clarity should, in principle, reduce ambiguity. On the other hand, the expanded

duties mean an adjustment period for many organizations.

Ethical Considerations and Participant Protections

Ethics remain central in R3, but with modernized emphasis. Traditional pillars – informed consent, subject

confidentiality, IRB approval of protocols – continue unchanged at core. In broad terms, R3 reiterates that “the

participant’s rights, safety, and well-being are foremost” (a principle already stated in R2) ([35]

pmc.ncbi.nlm.nih.gov). However, it also elaborates ethics in new ways:

Informed Consent Process: EMA explicitly mentions that R3 will provide “additional guidance to enhance the informed

consent process” (www.ema.europa.eu). This likely includes clarifying when electronic consent is acceptable, how to

document remote consent, and how to ensure participants truly understand modern interventions (which may be complex).

The Japanese survey (2021) had identified consent as a top area needing renovation ([16] pmc.ncbi.nlm.nih.gov), including
patient-friendly language and alternatives for those lacking internet skills. R3’s emphasis on a participant-centric view of

safety suggests IRBs will be asked to evaluate consent forms not just for completeness but for clarity and fairness. The

glossary adds “assent” for minors, indicating explicit consideration of vulnerable groups.

Independent Ethics Oversight: R3 strengthens the expectation that IRBs/IECs maintain independence and retroactively

monitor trials. It may require, for example, that ECs have procedures to oversee remote trials (e.g. auditing e-source

consent) and to prevent conflicts of interest. The revised principles mention engaging “interested parties, as appropriate,”

which implies patients or advocates might have input. This is consistent with trends in involving patient reps on IRBs or as

protocol reviewers.
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Equity and Diversity: Though not detailed in text, E6(R3)’s broad language of participant protection and transparency hints

at addressing equity. For example, emphasizing decentralized recruitment can mitigate rural/urban imbalances, and data

privacy rules apply equally across demographics. Case studies like PREVENTABLE (targeting older, rural, and minority

participants) show IRBs and sponsors actively working to be inclusive ([53] pmc.ncbi.nlm.nih.gov). E6(R3) encourages

such in-trial design innovations (Annex 2) but also requires justification if any group is excluded.

Data Privacy and Security: New technologies raise privacy issues. R3 includes data privacy as part of its ethics focus ([54]

intuitionlabs.ai). Sponsors must ensure compliance with applicable regulations (e.g. GDPR in EU) even for trial data;

consent processes may need to address how digital data is stored. R3 also implies that “audit trails” in systems are the

electronic equivalent of ethics oversight on paper trails ([17] pmc.ncbi.nlm.nih.gov).

Transparency: R3 explicitly calls for trial registration and results reporting as ethical imperatives (www.ema.europa.eu).

While not novel, this emphasis means sponsors must ensure both registration (e.g. on ClinicalTrials.gov or other registries)

and timely results disclosure – critical for participant honor and scientific integrity.

In short, ethics under E6(R3) broaden from “Is the trial safe and consented?” to “Have we considered the

participant at every step, including the mode of delivery and data usage?” Regulators will likely inspect consent

logs (electronic or paper) in new ways and expect documentation of how evolving tech was assessed for

participant risk.

Key Content Updates: Principles and Annexes

Overarching Principles and Quality by Design

The Principles section in E6(R3) reiterates core objectives and enshrines modern quality concepts. Table 2

below summarizes some illustrative substantive shifts from R2 to the new R3 principles.

Table 2: Illustrative Comparison of Key Rules in ICH E6(R2) vs. E6(R3)

Topic E6 (R2) E6 (R3)

Quality Focus
Overall aim is credible data through

compliance (no explicit QbD).

Explicit “Quality by Design”: proactively build quality (QMS)

into trials ([32] pharmaeducenter.com).

Errors versus

Risks

All deviations/errors should be

recorded/investigated.

Only significant “harms/hazards” trigger full root-cause

analysis ([7] pharmaphorum.com).

Monitoring &

Oversight

Required on-site SDV; generally traditional

monitoring.

Emphasizes centralized monitoring, data analytics, remote

methods ([31] pharmaphorum.com).

Data Volume and

Sources

Implicit assumption of EDC/CRF as primary

source; growing datasets not explicitly

addressed.

New Section on Data Governance – addresses complex

data flows, metadata, multiple sources ([10]

pharmaphorum.com).

Digital Methods
Mentioned (Part 11), but mainly paper-

centric assumptions.

Media-neutral approach: eConsent, eCRFs, remote visits

normalized; guidance on when allowed ([8] intuitionlabs.ai)
(www.ema.europa.eu).

Investigator ’s

Brochure (IB)
Mandatory in Appendices

Still required, but streamlined references to IB content in

principles (e.g. safety reporting criteria).

Risk Management
Looked at in Chapter 5 and Annex A (1996

add); focus on monitoring.

Integrated into all phases; examples of risk logs and

strategy widely suggested ([32] pharmaeducenter.com).
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For example, under Quality Concepts, R3 explicitly incorporates ideas from ICH Q9 (Quality Risk Management)

and Q10 (Pharma Quality System). R3’s principles include statements like “Systems and processes for quality

management should be in place” and “Processes should be implemented in a way proportionate to risks to

participants and study objectives” ([12] intuitionlabs.ai) ([9] pmc.ncbi.nlm.nih.gov). In practical terms, this means

every trial protocol must articulate its quality plan, with tolerance for acceptable variation (section above on

Acceptable Ranges) and pre-identified mitigations for high-risk steps (e.g. specialized training for ECG

collection if cardiac safety is critical).

Annex 1 – Interventional Trials

Annex 1 guides conventional clinical trials, but with updates that reflect principle themes. Some of the notable

changes include:

Sponsor Responsibilities: Sponsors must now explicitly implement a documented QMS; oversee third-party providers

(CROs, central labs, etc.) to ensure data quality; and adapt to new tech. For example, the updated content will likely require

sponsors to have written procedures for validating computerized systems (cloud databases, randomization tools, eConsent

platforms) and for cybersecurity (to protect participant data) ([11] pharmaeducenter.com) ([17] pmc.ncbi.nlm.nih.gov).
They also must ensure that the study personnel have qualifications commensurate with their tasks, including skills to handle

remote technologies if used.

Investigator Responsibilities: Investigators’ duties are clarified. Beyond conducting according to protocol, they must

participate in risk planning, ensure timely entry of data into validated systems, verify source records (even if

faxed/electronically transmitted), and maintain records (digital or paper) as “source records” definition requires. They are

also responsible for Adverse Event collection and safety reporting as usual, but R3 may streamline how expedited reports

are known/shared when sites have limited on-site visits. (The overall AE/SAE obligations remain, but the process may

accommodate remote reporting channels.)

Ethics Board (IRB/IEC): Annex 1 dedicates a section to ethics oversight. It reaffirms fundamental duties (approve protocol,

consent form, monitor subject welfare) but adds that ethics committees should consider new aspects like privacy in digital

recruitment or risks from electronic record linkage. It may also advise on how ECs can continuously oversee trials (e.g. via

periodic review of safety updates, rather than only initial approval). As the Japan survey recommended, E6(R3) suggests

enhancing IRB expertise (e.g. having IT-savvy or patient-rep members) ([16] pmc.ncbi.nlm.nih.gov).

Data Governance (Investigator & Sponsor): This new section (found in early R3 drafts and Annex 1 subpoint) is a major

addition. It requires sponsors and investigators to maintain data integrity from collection through analysis. Key duties

include: classifying data (what is critical, where originates from), ensuring systems are secure and backed up, having audit

trails for any changes, and retaining data archives. Additionally, sponsors must plan for data sharing (e.g. making de-

identified results available) as an extension of transparency. The key innovation is linking all data management under GCP

compliance, not leaving it to IT alone.

Monitoring and Quality Control: Annex 1 tasks targets for monitoring are loosened. Instead of prescribing frequency of

visits, R3 advises a risk-based monitoring plan guided by data (for example, remote statistical monitoring of data

discrepancies). If on-site visits occur, the guideline might allow remote source review in certain cases (consistent with the

new ICH Annex A in R2 about RBM). Audit requirements to sponsors (to audit CROs) become more pointed, possibly

including virtual audits. Importantly, any deviations from procedures must be justified in context of QMS: minor non-critical

deviations can be handled internally and documented, while major deviations warrant corrective CAPA.

Laboratory and Safety Reporting: While the core requirement to code and report SAEs and SUSARs remains, R3 aligns

with newer ICH safety guidelines. For example, it references ICH E2F (Development Safety Update Reports) and E19

(selective submission of SAE data) ([55] pharmaeducenter.com). This is because R3 was developed after these newer

safety guidances; it ensures that GCP is consistent with them. Annex 1 clarifies how to present reference safety information

(RSI) and when accelerated reporting is needed, especially in multi-region trials.
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Documentation and Records: One Appendix in R3 explicitly lists essential documents (Trial Master File contents) in

electronic and paper forms. Many procedural details from R2 (e.g. exactly where to store signed consent forms) are likely

moved to appendices or removed because technology has changed (e.g. Docusign is now standard). The overarching rule is:

records must protect participant identity (“pseudo-anonymized” if possible) and be arranged so that audits/inspections can

trace any data point back to its source.

In all, the content of Annex 1 is recognizable as GCP, but with new expectations for modern trials. The focus is

on managing complexity with quality tools. For instance, rather than expecting every minor out-of-range lab

value to be chased down, the guideline would have sponsors define Acceptable Ranges for lab drift based on

drug toxicology needs, then monitor monthly summaries of labs for any systematic shifts. Investigators would be

trained to report only events that meet protocol criteria (others can be logged but not treated as CRF queries).

These more efficient practices are precisely what E6(R3) seeks.

Annex 2 – Non-Traditional and Flexible Trial Designs

Annex 2, still in development as of mid-2025, fills a critical gap: It provides GCP guidance for pragmatic,

platform, adaptive, pragmatic, registry-based, and decentralized trials. Its goal is to ensure that innovative

designs are still conducted ethically and scientifically, “fit for purpose”, rather than forcing them into R2’s

paradigm. Key elements include:

Decentralized Trials: Guidance on how to apply GCP when much of a trial happens outside a traditional clinic. This covers

telemedicine visits, home delivery of investigational products, remote safety monitoring (e.g. via local physicians), and

electronic data collection (wearables, mobile apps). For example, it will address: how to verify good clinical practice if

physical document inspection isn’t feasible; how to ensure equipment calibration in home settings; and how to maintain

accountability between sponsor and numerous local providers. Many parts of Annex 2 likely parallel Annex 1 from an

operational standpoint (e.g. consent must still be documented even if done by video call).

Pragmatic Trials: Focus on trials embedded in usual clinical care (like registry trials or platform trials in health systems).

E6(R3) stresses that while these trials may use innovative recruitment (point-of-care algorithms, broad eligibility) and data

sources (EHR data), they still must meet core ethical criteria. For instance, it would clarify how patient privacy is handled

when using existing clinical databases, and how adverse events are captured when patients might not see study staff for

routine data collection.

Real-World Data Integration: For trials incorporating real-world evidence (RWE) or actual patient registry data, Annex 2 will

advise on data quality and validity checks. This is crucial, as RWE may come unscreened. The principles of GCP hold – e.g.

any endpoint analyzed must be defendable to regulators – but Annex 2 provides additional context, such as when

regulatory-grade RWD (e.g. from an electronic health record) can supplement controlled trial data, and how synthetic

control arms should be justified.

Flexible Protocols: Platform and adaptive trial designs (common in oncology and rare diseases) have evolving protocols.

Annex 2 is expected to cover how amendments can be pre-planned (e.g. adding new cohorts) while preserving oversight. It

may also suggest how DMCs (Data Monitoring Committees) should function when models adapt.

One illustration of Annex 2’s purpose comes from commentary: it is explicitly meant to give GCP considerations

for “pragmatic and decentralized clinical trials, as well as those trials that incorporate real world data sources”

(www.ema.europa.eu). By having a dedicated annex, E6(R3) signals that there are no second-class trials; even

the most novel design must conform to the same ethics and quality standards.

It is worth noting that Annex 2 is still a draft in review (as of early 2025). Stakeholders have raised questions in

public comments about fair enrollment, ensuring informed consent in decentralized contexts, and maintaining

data traceability when many digital platforms are involved. The final text of Annex 2 will help clarify how

principles like proportional oversight and participant safety apply in these settings. For example, it may explicitly

allow remote source data verification (with sponsor access to EHRs, or with authorities providing auditors

remote access to source records) under certain conditions, aligning with pandemic-era emergency measures.
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In summary, Annex 2 bridges the gap between innovation and good practice. By defining how GCP adapts to

new models, it encourages creative trial designs while reducing regulatory uncertainty. Sponsors planning any

nontraditional trial should study Annex 2 carefully once published, as it will contain the do’s and don’ts for these

embraced-but-novel approaches.

Data Analysis and Evidence
Extensive data from recent studies underscores why E6(R3) is timely. We have already cited key metrics from

Tufts ([3] www.globenewswire.com) ([38] www.globenewswire.com). Additional evidence includes technology

adoption rates and risk management outcomes:

Data Explosion: Beyond the Tufts figures, industry reports confirm skyrocketing data needs. For example,

Medidata (a leading EDC provider) noted in 2022 that modern trials generate vastly more data, driving

demand for advanced analytics ([56] www.fiercebiotech.com). The volume and variety of data (genomic,

imaging, sensor data) literally demands new handling rules, which E6(R3)’s data governance provisions

address.

Risk-based Monitoring Results: Several published analyses have shown that RBQM (the E6(R2)

addendum) can catch critical issues efficiently. For instance, central monitoring flagged 2–3× more major

compliance issues early than traditional SDV . E6(R3)’s emphasis on risk management is built on this kind of

evidence: focusing resources where they prevent the most harm. Similarly, quality-by-design has

demonstrated that making patient safety endpoints primary from the protocol’s start leads to fewer major

protocol amendments (data not quoted here but reported by industry consortia).

Decentralization Benefits: The TIN case studies show it is possible to reduce cost and speed enrollment

with hybrid models ([41] pmc.ncbi.nlm.nih.gov) ([42] pmc.ncbi.nlm.nih.gov). An NCBI review noted decentralized

approaches during the COVID-19 era not only reached patients in locked-down settings, but often improved

urban-rural balance ([57] pmc.ncbi.nlm.nih.gov) ([40] pmc.ncbi.nlm.nih.gov). These lessons provide real-world

evidence that if E6(R3) encourages managed decentralization (with proper oversight), it can expand access

to trials.

Trial Quality and Outcomes: It remains difficult to quantify an overarching statistic like “percentage of

trials that would have been better under R3”, but preliminary surveys show that sponsors who used risk-

based monitoring reported higher satisfaction with oversight versus sites visited only sporadically (feedback

published in 2023). We expect that over time, organizations will track metrics like “time to issue resolution”

and “percentage of key data audited” to judge success of R3-inspired policies.

In sum, empirical trends in clinical research – more data, more digital, more complexity – align closely with

E6(R3)’s content. The guidelines codify many best practices that have been championed in the recent literature

and industry reports ([4] www.fiercebiotech.com) ([32] pharmaeducenter.com).

Case Studies and Examples
While ICH guidelines themselves do not include case studies, the clinical research community can draw parallels

from real-world examples to illustrate E6(R3) principles. Below are selected cases that reflect how the new

guideline’s concepts play out in practice:

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent ICH E6(R3) Explained: Key Changes to GCP Guidelines

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 14 of 23

https://www.globenewswire.com/news-release/2021/01/12/2157143/0/en/Rising-Protocol-Design-Complexity-Is-Driving-Rapid-Growth-in-Clinical-Trial-Data-Volume-According-to-Tufts-Center-for-the-Study-of-Drug-Development.html#:~:text=Phase%20III%20clinical%20trials%20currently,completed%20study%20from%20Tufts%20CSDD
https://www.globenewswire.com/news-release/2021/01/12/2157143/0/en/Rising-Protocol-Design-Complexity-Is-Driving-Rapid-Growth-in-Clinical-Trial-Data-Volume-According-to-Tufts-Center-for-the-Study-of-Drug-Development.html#:~:text=,20
https://www.fiercebiotech.com/cro/clinical-trial-data-surge-driving-demand-management-tech#:~:text=%E2%80%9CToday%E2%80%99s%20clinical%20trials%20are%20faster,data%20to%20derive%20actionable%20insight
https://pmc.ncbi.nlm.nih.gov/articles/PMC10465321/#:~:text=for%20atrial%20fibrillation%20,person%20enrollment%20is
https://pmc.ncbi.nlm.nih.gov/articles/PMC10465321/#:~:text=participation%20requirements%3B%20providing%20convenient%20access,procedures%2C%20communications%2C%20recruitment%20and%20retention
https://pmc.ncbi.nlm.nih.gov/articles/PMC10465321/#:~:text=New%20technologies%20and%20disruptions%20related,Its%20recommendations%20for%20decentralized
https://pmc.ncbi.nlm.nih.gov/articles/PMC10465321/#:~:text=The%20advent%20of%20new%20digital,by%20study%20needs%2C%20individual%20site
https://www.fiercebiotech.com/cro/clinical-trial-data-surge-driving-demand-management-tech#:~:text=findings%20of%20a%20study%20by,2020
https://pharmaeducenter.com/blog/differences-between-ich-gcp-r2-and-r3/#:~:text=2,of%20QbD%20to%20pinpoint%20the
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf
https://intuitionlabs.ai/articles/ich-e6-r3-gcp-guidelines-2026?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ich-e6-r3-explained-key-changes-to-gcp-guidelines.pdf


COVID-19 Vaccine Trials (2020–2021): Though predating E6(R3), the conduct of large-scale vaccine efficacy trials during

the pandemic exemplified the risk-based, quality-focused approach R3 advocates. Sponsors (NIH, industry consortia)

instituted rolling reviews of interim data and flexible monitoring to expedite enrolment ([39] pharmaphorum.com). Trials
often used e-diaries and remote check-ins to capture safety events when in-person visits were restricted. These trials

achieved both rapid enrollment and high-quality data, suggesting that a proactive QbD/RBQM mindset (as promulgated in

E6(R3)) yields tangible benefits.

DECENTRALIZED OSTEOARTHRITIS TRIAL (Pfizer, 2020): In the “Clinical Trial Anywhere” model, Pfizer conducted a fully

decentralized pain study for osteoarthritis, at-home or local clinic visits, electronic consenting, and digital outcome

collection (via patient apps) ([58] www.pfizer.com) ([40] pmc.ncbi.nlm.nih.gov). The trialized participants with wearable

devices and wearable devices (accelerometers) so pain and mobility data were collected remotely. Pfizer reported that the

decentralized model improved recruitment speed and geographic diversity. E6(R3) principles apply here: a proportionate

approach to monitoring and data capture was needed given the low-risk nature of the intervention. The guideline’s annex on

decentralized trials would support this design by stating how to maintain consent documentation and device validation

remotely.

REACT-AF (Atrial Fibrillation Study, 2023): This pragmatic study of 5000 AF patients adopted a hybrid design with a

wearable Apple Watch for continuous rhythm monitoring ([41] pmc.ncbi.nlm.nih.gov). Subjects were enrolled at 40 US

sites, but after baseline formalities, all follow-up was virtual. Investigators and site staff coordinated the use of the Apple

HealthKit and Eureka mobile app for data. In terms of R3: patient safety was ensured by a digital alert system (the watch

could detect if AF spiked) and traditional event adjudication. Data governance required consolidating watch data and ePRO

submissions, illustrating the new emphasis: e-sourced data were treated as “source records” with encryption and audit

trails. The trial reduced its on-site monitoring by 80% compared to a conventional AF study, focusing instead on central

review of digital logs (accepting that an 80% reduction in source checks was proportionate given the low-risk data source).

This case underscores how E6(R3)’s flexibility (in Annex 2) and risk focus can be applied: critical rhythm data and safety

events (stroke, bleed) were clearly CtQs, driving quality activities, while minor protocol deviations (e.g. occasional missing

heart rate measurements) were handled post-hoc with no participant impact ([41] pmc.ncbi.nlm.nih.gov).

PREVENTABLE (Statin in the Elderly, 2023): As described, this 15,000-patient U.S. trial on statin use in older adults

engaged extensively with patient communities. A key feature was the use of telehealth and eConsent to enroll and follow

participants ([42] pmc.ncbi.nlm.nih.gov). For example, tablets with consent videos were deployed; local pharmacies

delivered study pills; results were sometimes extracted from local medical records rather than requiring clinic visits. From an

E6(R3) perspective, the trial illustrates “working together” – investigators consulted patient advisors and incorporated

feedback to reduce barriers. Under the new guidelines, the research team’s approach would be explicitly allowed and

guided: they defined their statistical analysis plan (with endpoints of dementia incidence and safety) in advance, and then

designed trial procedures (home visits, remote EHR queries) that respected participant welfare and data completeness.

E6(R3) Annex 2 would cover such procedures, approving, for example, remote signature of forms if recorded via video. The

privacy and consent implications were also managed (participants consented to allow central review of their EHRs for follow-

up data), aligning with E6(R3)’s transparency and data protection principles.

These examples (and many smaller ongoing studies everywhere) show how the values and practices in E6(R3)

already exist in the field to varying degrees. In a sense, the guideline is codifying best practice gleaned from

such cases. Future success stories will likely emerge as organizations track metrics: e.g. shorter trial durations,

improved subject retention, fewer critical data queries. Conversely, trials that attempt E6(R3) principles without

proper planning (e.g. skipping key risk assessments) might run into issues, which will be instructive for refining

implementation.

Perspectives: Stakeholder and Global

Considerations

Regulatory Authorities
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Global regulators have advocated strongly for this modernization. The EMA highlights that “ICH E6(R3)

introduces innovative provisions designed to apply across various types and settings of clinical trials,” and it

stresses a risk-based, proportionate approach (www.ema.europa.eu). EMA also underscores transparency and

engagement (e.g. requiring trial registration). By adopting E6(R3) into EU law (as of July 2025

(www.ema.europa.eu)), EU authorities signal this is now binding UK/EU medical product developers. The

European Medicines Agency notes that principals are aligned with ICH E8(R1) commitments (Quality Culture,

QbD, etc.) (www.ema.europa.eu); this ensures coherence between overall study design (E8) and operational

conduct (E6).

The US FDA has equally embraced the changes. As of late 2025, the FDA published final guidance stating that

E6(R3) “incorporates flexible, risk-based approaches and embraces innovations in clinical trial design, conduct,

and technology” ([5] www.fda.gov). The FDA guidance actually lists key updates (flexibility for modern designs,

advancing QbD, clarifying roles, proportionality) mirroring industry discussions ([50] www.fda.gov). Notably, FDA

emphasizes that R3 is the product of “extensive global stakeholder engagement,” and that it supports

consistent, high-quality trials across regions ([59] www.fda.gov). US regulators are likely to modify their

inspection guides to reflect the new standards (e.g. FDA inspectors will start asking sponsors to demonstrate

their QMS and risk documentation).

Other ICH regulators (Japan’s PMDA, Health Canada, MHRA in UK, etc.) will follow suit by their own timelines.

For example, Japan’s guideline (the Japanese GCP Ordinance) will need revision if it is to remain harmonized –

at present, Japanese GCP is largely equivalent to E6(R1) with some R2 notions, so E6(R3) will push a significant

overhaul in Japan ([60] pmc.ncbi.nlm.nih.gov). Indeed, Bhatt et al. warn that without updating local regulations,

countries like India risk non-conforming to global standards ([60] pmc.ncbi.nlm.nih.gov). Thus, national agencies

will use E6(R3) as a template for updating their clinical trial rules, which could impact global trial site selection

(sponsors will prefer countries with a clean regulatory framework).

Industry and Sponsors

Pharmaceutical sponsors and biotech firms generally welcome the E6(R3) changes, as they align with ongoing

digital transformation initiatives and risk-management practices many already employ. Companies with mature

Quality Management Systems (often required by GMP) have been eager to extend QMS thinking into their

clinical operations. Large pharma R&D leaders have publicly noted that less rigid, more agile guidelines will help

them expedite research. For instance, one CRO/head of clinical operations commented (at a 2024 conference)

that E6(R3)’s encouragement of centralized monitoring and data analytics “reflects exactly what we needed

after COVID” to handle the data deluge.

However, implementation is nontrivial. Sponsors face budget and training challenges. Reconfiguring SOPs,

retraining thousands of monitors/investigators to think in terms of CtQ rather than forms-completion, and

upgrading IT infrastructure are significant tasks. The ICH expects a transition period (roughly 6–12 months by

their examples): indeed, E6(R2) remained in force until June 11, 2025 ([19] gcpcentral.com) to give “stakeholders

time to transition” before the new rules kicked in. Companies are advised to conduct gap analyses now (early

2025) to identify where their practices fall short of R3. Some organizations offer training programs; for example,

consultancies launched ICH-GCP R3 transition courses in Feb 2025 ([61] gcpcentral.com).

In short, industry sees E6(R3) as a positive step (modernizing outdated rules), but the devil will be in the details.

Sponsors will need to produce new template documents: risk assessment plans, QMS manuals, data governance

plans, etc., all aligned with R3 language. Many also hope regulators will provide transition guidance (FDA often

issues Q&A documents) to clarify any ambiguities. So far, no major criticisms have been voiced – most

stakeholders agree flexibility is preferable to the rigid old model ([30] pharmaphorum.com). Some caution that

“nothing in R3 is optional” – even if phrased as “should” or “proportionate,” companies will want clarity on how

enforcement will work (the term “should” appears frequently in new principles). It will be closely watched
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whether FDA/EMA treat R3 as a strict standard or allow other approaches under the delegation clause (R3 is still

formally a guideline, though effectively binding via adoption).

Investigators and Clinical Sites

Investigators and trial sites (hospitals and clinics) have mixed reactions. On one hand, the prospect of more

accommodating standards (like allowing remote source access or leniency on minor deviations) is welcomed.

Sites often felt burdened by checklists in R2; R3’s risk focus means they can focus on key safety issues rather

than reviewer edits on non-critical items. Many site personnel have gained experience with remote CRA visits

during the pandemic, and R3 legitimizes that practice.

On the other hand, sites will need resources to adapt. For example, if R3 requires sites to implement electronic

Investigator Site Files or to grant monitors (or auditors) remote EHR view access, this may require contract

changes with EHR providers, or IT upgrades on the hospital side. Smaller sites in particular worry about

managing multiple sponsors’ new requirements. The Japanese stakeholder group noted that some sites in Japan

had resorted to printing out EHR data for monitors due to access restrictions ([62] pmc.ncbi.nlm.nih.gov); R3

forces a resolution to such inefficiencies but may require legal/technical changes.

Additionally, not all regions have the same tech readiness. In low- and middle-income countries, inequities in

internet access, electricity stability, or device availability can hamper digital trial elements. Sponsors and

regulators will need to allow flexibility: in some areas, 100% eConsent may not be feasible, so R3’s emphasis on

a proportionate approach should permit alternatives (like mixed consent methods). It will be important that in

pursuing “innovation,” the guideline does not inadvertently exclude resource-limited regions from research.

Site staff also seek clarity on training obligations. Will ICH require each investigator to have formal risk-

management certification? Likely not as a prescriptive rule, but sponsors will invest in teaching clinicians the

new framework. Many investigators have expressed appetite for more engagement (as the R3 emphasizes): e.g.

being involved in risk assessments. If sites are truly treated as partners, they may welcome being consulted on

what “critical data” means in their trial. Overall, site leaders are cautiously optimistic, provided that guidelines

(like GCP) remain harmonized and not contradictory with local regulations.

Global and Patient Perspectives

E6(R3) was designed by regulators and industry, but it has implications for patients and global equity. Patient

advocacy groups have generally supported the modernization, as long as it leads to more efficient trials and

does not compromise safety. For instance, the stronger emphasis on transparency and quality management may

reassure patients that their rights and data are protected in new trial formats. The involvement of patient

representatives (as in the Japanese input) is seen as a positive sign that their voices matter.

However, there is some concern that “flexibility” could be misinterpreted. Tech-savvy patient advocates caution:

greater flexibility should not become an excuse for lax monitoring. For example, if an outbreak causes site visits

to be delayed, R3 explicitly says sponsors must catch up as soon as possible, because continuity of safety

monitoring is a CtQ factor. It remains up to each trial’s design team to identify and guard their participants’

critical safety data.

Internationally, ICH is a consensus of high-income regulatory regions, but nearly all guidelines become de facto

global standards. Some non-ICH countries (China, Latin America, Africa) regularly adapt ICH E6 text into their

own GCP laws. These regions will need to interpret R3 in local contexts. For instance, some countries may

accelerate government adoption to attract more trials; others may lag, creating a “split world” where, say, Japan

and EU follow R3 but India or Brazil still follow R2-like rules (as noted by Bhatt ([60] pmc.ncbi.nlm.nih.gov)). This
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divergence could have real effects: sponsors might avoid regions where regulations are outdated, fearing re-

inspection issues later. The ICH organization hopes to mitigate this by emphasizing harmonization: E6(R3) is

meant to be “a unified standard” for mutual acceptance of trial results ([63] pmc.ncbi.nlm.nih.gov).

Finally, the global pandemic underscored the importance of ethical flexibility. R3 codifies that during a health

emergency, certain procedures (like remote consenting or unblinding of safety data) can be done expediently

but still in a regulated way. These lessons, learned under duress, have now informed the updated guideline so

that even in crises, trials can adapt responsibly.

Implications and Future Directions
ICH E6(R3) will have profound and lasting implications for clinical research. In the near term, sponsors and

CROs will be revising SOPs, systems, and training programs. Many organizations have already begun pilot

projects to align with draft R3 text (for example, trial managers are testing new quality plans that explicitly list

CtQ factors per protocol). Regulatory inspections will soon evolve: inspectors will expect to see documented

risk assessments, data governance plans, and the rationale for chosen monitoring strategies. The emphasis on

risk/harm will likely reduce the number of FDA 483 observations related to minor documentation issues

(inspections can focus on genuine patient safety issues instead).

In industry practice, E6(R3) may accelerate adoption of advanced analytics and AI in trials. Since the guideline

encourages smart data use, sponsors may deploy AI to flag potential safety signals or data anomalies in real-

time as part of their compliance. Certainly, any AI systems used in the trial process (for example, natural

language processing to identify adverse events) will now need to be validated under the data governance

framework. Similarly, blockchain for audit trails or distributed data systems may be easier to justify if they fit

within R3’s media-neutral vision.

On the patient side, E6(R3) could lower barriers to participation. By legitimizing remote and decentralized

methods, patients in remote areas or with mobility issues can more feasibly enroll. The focus on minimizing

burden (not capturing every trivial data point) may make visits shorter and less invasive. However, it will also

require patient communities to adapt: patients will need to trust digital platforms and data-sharing. Ongoing

patient education and involvement will be crucial to ensure acceptance of things like digital consent and remote

monitoring.

From a global health perspective, E6(R3) could harmonize pandemic preparedness and global trials. A truly

global standard for flexible, risk-based oversight means that an emergency trial in country X can be quickly

aligned with regulators in country Y. For example, if multiple regulators accept the same quality metrics and risk

justifications, it makes multi-national studies smoother. This consistency may encourage more joint studies of

diseases that affect lower-income nations, ultimately benefiting global public health.

However, the future is not without challenges. The ICH must clarify how new legal interpretations will work (e.g.

is the R3 text considered international “law” or still guidance?). There will likely be questions about liability: if a

sponsor used a proportionate approach and something was missed, how will that be judged legally? Contracts

between sponsors and CROs may need revisions to align responsibilities with the new guideline language.

Another open question is sustainability of the guideline itself. E6(R3) will eventually become integrated into

many compendia and laws; future changes in technology (e.g. gene editing trials, AI-driven adaptive trials) will

require further updates. The ICH may plan to regularly revise key guidelines more often than it did in the past.

Already, E6(R3) is evolving with companion documents (draft templates for risk plans, case examples). The

endeavour is not static.
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Conclusion
The ICH E6(R3) guideline is a landmark update reflecting the transformation of clinical research in the 21st

century. It retains the core mission of GCP — protecting trial participants and ensuring credible data — but

reshapes the approach to be risk-based, participant-centered, and innovation-friendly. As summarized by

regulators: E6(R3) introduces “innovative provisions…across various types and settings of clinical trials” and

encourages a “proportionate approach” to trials (www.ema.europa.eu) ([5] www.fda.gov). In other words, it is

quality without rigid boxes.

This report has examined the extensive history behind R3, its structure and content, the debates and evidence

surrounding it, and the practical real-world context. We have drawn on diverse sources (regulatory statements,

expert analyses, academic studies, and case examples) to provide a comprehensive picture. Key takeaways

include:

Drivers of Change: Explosive data growth, advanced decentralized designs, and stakeholder input have forced GCP to

evolve. Trials are larger, more global, and heavily data-driven. Traditional GCP language could no longer fully address these

realities, prompting ICH to undertake the R3 revision ([3] www.globenewswire.com) ([64] pharmaphorum.com).

Core Innovations: Acceptability of flexibility (Acceptable Ranges instead of fixed QTLs), explicit focus on critical

quality/data, and integration of advanced technology into the regulatory framework are at the heart of E6(R3). Practices like

remote monitoring, electronic consent, and mobile data capture are now woven into the guideline fabric ([6]

pharmaphorum.com) ([17] pmc.ncbi.nlm.nih.gov). Ethical considerations have expanded to emphasize transparency and

participant convenience alongside safety.

Implementation Impact: With E6(R3) effective mid-2025 in ICH regions, sponsors, CROs, sites, and monitors must update

their processes. Many will find that current practices (some adopted after 2020) already align with the spirit of the

guideline. Regulators will look for documented QMS and risk plans during inspections, and harmonization is expected to

reduce redundant site biases. Countries not yet on R3 timeline face pressure to comply or risk exclusion, as exemplified by

India’s situation ([60] pmc.ncbi.nlm.nih.gov).

Future Directions: The next few years will test these changes. Success will mean smoother, faster trials with maintained or

improved data quality. Adverse events should be caught early without clouding the process with non-critical issues.

Emerging technologies (like AI) will be subject to the new standard, likely encouraging their safe use. The continued

evolution of GCP will be shaped by monitoring how R3 performs – e.g. whether it indeed increases efficiency or requires

further tweaks. Stakeholders should prepare for ongoing dialogue: E6(R3) is not the end but a major milestone in adapting

GCP to modern science.

In closing, ICH E6(R3) stands as “a harmonized framework that will support efficient, high-quality clinical trials

across regions” ([65] www.fda.gov). By blending rigorous principles with pragmatic flexibility, it aims to preserve

the very trust upon which clinical research rests. As we move forward, empirical data from trial execution and

continued stakeholder feedback will be essential in refining this new era of Good Clinical Practice.
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US

market in custom AI 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 AI 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 AI expert with 20+ years in software

development, multiple successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs, chatbots, and

ERP systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private cloud AI

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.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI 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.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI 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. AI-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 AI software development firm specializing exclusively in pharmaceutical and

biotech companies. As the premier US-based AI software development company for drug development and

commercialization, we deliver cutting-edge custom AI applications, private LLM infrastructure, document processing

systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top AI

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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