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Executive Summary

ICH E6(R3), the current Good Clinical Practice (GCP) guideline from the International Council for Harmonisation, was endorsed by the ICH Assembly

at Step 4 on 6 January 2025 (Source: database.ich.org). The EMA lists 23 July 2025 as the date the EU Principles and Annex 1 came into effect

(Source: www.ema.europa.eu); whether and how the guideline is legally enforceable depends on the applicable jurisdiction and underlying laws and

regulations. It builds on ICH E6(R2) (adopted 9 November 2016) (Source: database.ich.org) with a risk-proportionate framework built around "critical

to quality" (CtQ) factors, monitoring methods selected for the trial's risks, and, where relevant, pre-specified acceptable ranges such as trial-level

quality tolerance limits (QTLs). This report explains, for clinical operations, quality, and biostatistics leaders, what ICH E6(R3) actually requires of risk-

based monitoring (RBM) and risk-based quality management (RBQM), how central statistical monitoring and key risk indicators (KRIs) work in

practice, and how organizations are implementing the guideline as of August 2026.

Under Section 3.10 of the final guideline, sponsors should adopt "a proportionate and risk-based approach to quality management" (Source:

database.ich.org) and, where relevant, set "pre-specified acceptable ranges (e.g., quality tolerance limits at the trial level)" to control risk to CtQ

factors (Source: database.ich.org). Monitoring itself "may include site monitoring (performed on-site and/or remotely) and centralised monitoring"

(Source: database.ich.org), and the FDA's own 2013 monitoring guidance, still the operative US reference as of this writing, states that "there may be

minimal benefit in comparing 100% of the source data for each subject to the CRFs for each study visit" (Source: www.fda.gov). Central statistical

monitoring, a peer-reviewed 2025 scoping review states, "is the most efficient way to ensure patient safety, trial integrity and data quality" in

multicentre trials (Source: pmc.ncbi.nlm.nih.gov), and TransCelerate BioPharma's Risk Indicator Library, built from a late-2014 industry survey,

contains "more than 140 Risk Indicators" that sponsors can draw on to build KRI dashboards (Source: www.transceleratebiopharmainc.com).

Adoption is well underway but uneven. A 2024 Tufts Center for the Study of Drug Development (CSDD) survey of 206 organizations found companies

"implemented RBQM in 57% of their clinical trials" on average (Source: link.springer.com), and a subsequent 2026 Tufts report found "sponsor

companies (75% of large and 51% of small) have partially or fully implemented" centralized or risk-based monitoring (Source:

www.clinicalleader.com). The financial case is increasingly quantified: a June 2026 Therapeutic Innovation & Regulatory Science study of 18 recently

completed oncology trials found RBQM use associated with clinical-phase duration reductions of "8% in phase 1 to 19% in phase 3" (Source:

link.springer.com) and monitoring cost reductions of up to 18% (Source: link.springer.com). Real-world evidence for central statistical monitoring's

fraud-detection power comes from a 2021 reanalysis of the Boehringer Ingelheim-sponsored ESPS2 stroke-prevention trial, where a center later

proven fraudulent "could have been detected after only 25% of its data had been reported," roughly a year earlier than it actually was (Source:

link.springer.com).

Regionally, timelines diverge. The EU's Committee for Medicinal Products for Human Use (CHMP) gave final adoption on 12 December 2024 with a

23 July 2025 effective date; Australia's Therapeutic Goods Administration set a local transition window from 13 January 2026 to 13 January 2027

(Source: www.tga.gov.au); and the FDA published its final E6(R3) guidance in the Federal Register on 9 September 2025 without yet fixing a binding

US compliance date, since "FDA guidance documents are not legally binding" (Source: acrpnet.org). A second annex covering decentralized and

pragmatic trial designs reached ICH Step 4 on 3 June 2026, with an EU effective date of 15 January 2027 (Source: www.ema.europa.eu). For

sponsors, CROs, and the advisory firms that support them, including consultancies such as IntuitionLabs that build compliance-oriented data and AI

infrastructure around Veeva and adjacent platforms without selling monitoring software themselves (Source: intuitionlabs.ai), the practical task is

building a defensible, auditable, and proportionate risk-based monitoring plan well before enforcement catches up with the guideline text.

Introduction and Background

Good Clinical Practice (GCP) is the international ethical and scientific quality standard governing the design, conduct, recording, and reporting of

clinical trials involving human participants. The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use

(ICH), a body bringing together regulators and industry from the United States, European Union, Japan, and other regions, issues GCP guidance

under the "E6" designation. ICH E6(R3), the third and current major revision, received ICH Assembly Step 4 endorsement on 6 January 2025; the final

ICH document bears the same date. Its Step 2 draft was released for public consultation on 19 May 2023 (Source: database.ich.org). It supersedes
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ICH E6(R2), an integrated addendum to the original E6(R1) text that ICH's regulatory members adopted on 9 November 2016 (Source:

database.ich.org). The 2016 addendum was the first version of GCP to state that predefined quality tolerance limits should be established, so E6(R3)

is best understood not as an invention of risk-based monitoring but as its fuller integration into the guideline's structure and philosophy.

Structurally, E6(R3) departs from prior revisions by separating an overarching Principles document from modular annexes: Annex 1 addresses

traditional interventional trials, and Annex 2, which reached ICH Step 4 on 3 June 2026 and CHMP adoption on 25 June 2026, extends the framework

to non-traditional designs, decentralized elements, and real-world data (Source: www.ema.europa.eu). This modularity is itself a risk-based design

choice: rather than writing one guideline for every trial type, ICH lets sponsors apply proportionate requirements according to the design and risk

profile of the specific study.

The central question this report addresses, what "risk-based monitoring requirements" actually mean under E6(R3), concerns how sponsors oversee

data quality and participant safety once a trial is underway. Historically, GCP-compliant monitoring meant near-universal on-site visits with extensive

source data verification (SDV), the manual comparison of case report form entries against original source documents. E6(R3) formalizes an

alternative: sponsors identify the factors most critical to a trial's reliability and participant protection, set measurable tolerances around those factors,

and deploy a mix of on-site, remote, and centralized statistical monitoring calibrated to actual risk rather than to a fixed schedule. Trade press covering

the FDA's adoption of the guideline describes this as "moving away from one-size-fits-all monitoring" (Source: acrpnet.org) toward an approach where

monitoring intensity tracks trial complexity and vulnerability.

This report walks through E6(R3)'s core structure and timeline, its risk-based quality management (RBQM) cycle and quality tolerance limits, the

mechanics of central statistical monitoring and key risk indicators, how central and on-site monitoring complement each other under current FDA,

EMA, and MHRA guidance, and how organizations are building compliant monitoring plans. It closes with quantified evidence on adoption and return

on investment, named case studies, including a landmark fraud-detection reanalysis, and an assessment of where the framework is headed as Annex

2 and decentralized trial designs move toward enforcement. Advisory firms working alongside sponsors, including life-sciences technology

consultancies, describe their own role as helping organizations translate this regulatory shift into data infrastructure and workflow changes rather than

as an origin point for the requirements themselves (Source: intuitionlabs.ai).

Understanding ICH E6(R3): Structure, Timeline, and Core Principles

ICH E6(R3) is organized around a small set of Principles that apply across all annexes, supplemented by Annex 1 for interventional trials and the

newer Annex 2 for pragmatic and decentralized designs. Two concepts recur throughout the text and anchor everything that follows in this report:

proportionality and critical-to-quality (CtQ) factors.

Proportionality requires that trial processes, including monitoring, "be implemented in a way that is proportionate to the risks to participants" and to

the importance of the data being collected (Source: database.ich.org). This principle is what licenses sponsors to scale back universal SDV and

blanket on-site visits for low-risk studies while intensifying oversight where genuine risk exists. Sponsor oversight responsibilities are explicitly framed

around the "implementation of risk-proportionate approaches to ensure the rights, safety and well-being of the trial participants" across the entire trial

life cycle (Source: database.ich.org).

Critical-to-quality factors are the attributes of a trial (participant safety signals, the integrity of the primary endpoint data, informed consent, and

similar elements) whose compromise would most threaten a trial's reliability or participant welfare. E6(R3) states plainly that "factors critical to the

quality of the trial should be identified prospectively" (Source: database.ich.org), and defines quality by design as an approach that "involves focusing

on critical to quality factors of the trial" to maximize the likelihood that the trial meets its objectives (Source: database.ich.org). The term is deliberately

anchored to a companion guideline: Section 3.10 formally references "critical to quality factors as described in ICH E8(R1)" (Source:

database.ich.org), the 2021/2022 "General Considerations for Clinical Studies" guideline, which itself identifies operational examples such as "the

retention and follow up of study participants" as "key critical to quality factors" (Source: database.ich.org). This linkage matters practically: it means

CtQ factors are meant to be defined at the trial-design stage under E8(R1) and then carried through into the monitoring and quality-management

provisions of E6(R3), rather than invented separately by each function.

Timelines for regional adoption have not moved in lockstep. Table 1 below summarizes the milestones tracked across ICH, the EU, Australia, and the

United States as of August 2026.

Table 1. ICH E6(R3) Adoption Timeline by Region
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BODY/REGION MILESTONE DATE NOTES

ICH Assembly Step 2 draft released for consultation 19 May 2023 Principles and Annex 1 (Source: database.ich.org)

ICH Assembly Step 4 endorsement December 2024
Final draft recommended for adoption to ICH

regulatory bodies (Source: www.fda.gov)

ICH Final document date 6 January 2025 Final ICH text (Source: database.ich.org)

European Union

(CHMP)
Final EU adoption 12 December 2024

Precedes the listed date of effect (Source:

www.ema.europa.eu)

European Union
Principles and Annex 1 came into

effect
23 July 2025

Applicability and enforceability remain subject to EU

and national legal requirements (Source:

www.ema.europa.eu)

ICH Assembly /

EU

Annex 2 (non-

traditional/decentralized designs)

reaches Step 4

3 June 2026
EU effective date set for 15 January 2027 (Source:

www.ema.europa.eu)

United States

(FDA)

Final guidance published in Federal

Register
9 September 2025

Not yet a binding compliance date (Source:

acrpnet.org)

Australia (TGA) Local transition window
13 January 2026 to

13 January 2027

Overseas effective date recognized as 6 January 2025

(Source: www.tga.gov.au)

The practical takeaway from Table 1 is that no single "go live" date governs E6(R3) worldwide. The EMA lists a legal effective date of 23 July 2025 for

the EU Principles and Annex 1; Australia is mid-transition; and the United States, as of this writing, has published guidance without a formal

compliance deadline. The legal obligations applicable to a particular EU trial arise under the Clinical Trials Regulation and applicable national law.

Legal analysts note that despite this staggered enforcement, "sponsors must proactively identify “critical-to-quality” factors and implement

proportionate controls" as a practical matter regardless of jurisdiction, because trials increasingly run across multiple regions simultaneously (Source:

www.sidley.com). The same analysis stresses that delegation does not dilute accountability: even where sponsors outsource monitoring to a contract

research organization (CRO), "ultimate responsibility for trial conduct remains with the sponsor" (Source: www.sidley.com).

Risk-Based Quality Management: The Cycle and Quality Tolerance Limits

Risk-based quality management (RBQM) is the umbrella discipline that E6(R3) codifies, and risk-based monitoring is one of its operational

expressions. The guideline lays out a risk-management cycle that begins before a trial even opens: "the sponsor should identify risks that may have a

meaningful impact on critical to quality factors prior to trial initiation" and continue that identification throughout conduct (Source: database.ich.org).

Once risks are identified, E6(R3) recommends that sponsors evaluate, control, communicate, review, and report them, a cycle that mirrors the quality-

risk-management structure familiar from ICH's manufacturing-quality guidance but applied to trial conduct.

Quality tolerance limits (QTLs), described in E6(R3) as an example of pre-specified acceptable ranges, are one possible trial-level risk control

where relevant within the broader risk-management cycle. E6(R3) directs that "the sponsor should set pre-specified acceptable ranges (e.g., quality

tolerance limits at the trial level)" to keep CtQ-factor risk within bounds (Source: database.ich.org), and requires sponsors to "summarise and report

important quality issues (including instances in which acceptable ranges are exceeded" (Source: database.ich.org), together with any remedial

actions. When noncompliance is significant enough to meaningfully affect participant rights, safety, or data reliability, "the sponsor should perform a

root cause analysis, implement appropriate corrective and preventive actions" (Source: database.ich.org) rather than treating a breach as a purely

administrative event.

The QTL concept did not originate with E6(R3). ICH E6(R2)'s Section 5.0.4, adopted in 2016, was the first GCP text to require that "predefined quality

tolerance limits should be established, taking into consideration the medical and statistical characteristics of the variables" involved in the trial (Source:

link.springer.com), building on the European Medicines Agency's earlier 2013 reflection paper on RBQM, which had described the need to "define the
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initial acceptable variation or tolerance limits for the clinical trial data and procedural metrics involved" (Source: www.ema.europa.eu). That same EMA

paper framed RBQM as a cyclical process starting with "risk assessment with information gathering, the establishment of priorities and the

identification of risks associated with the study" (Source: www.ema.europa.eu), and offered a concrete operational example still relevant today: a

sponsor might "identify site with excessive delays in data being entered on to the eCRF system or in serious adverse event (SAE) reporting" as a

trigger for targeted follow-up (Source: www.ema.europa.eu).

Practitioner literature has converged on a working definition: "a QTL is defined as a level, point, or value associated with a trial variable that should

trigger an investigation if a deviation is detected" (Source: www.lexjansen.com), typically expressed at the trial level (as opposed to KRIs, discussed

below, which typically operate at the site or patient level). Industry consortium analysis of the transition from E6(R2) to E6(R3) notes a terminology

broadening: "in ICH E6(R3), QTLs were reframed to acceptable ranges to provide a broader context," extending the concept beyond a narrow

statistical threshold to a more general risk-control mechanism (Source: www.acrohealth.org). The FDA's own risk-based monitoring guidance, still

cross-referenced in current agency communications, states its purpose is to "assist sponsors of clinical investigations in developing risk-based

monitoring strategies and plans" (Source: www.fda.gov), reinforcing that QTLs and monitoring plans are meant to function as one integrated system

rather than separate compliance exercises.

Central Statistical Monitoring and Key Risk Indicators

Central statistical monitoring (CSM) and key risk indicators (KRIs) are the analytical engine behind risk-based oversight: they are how a sponsor

actually knows where to look before deciding whether an on-site visit or deeper investigation is warranted. E6(R3) defines centralised monitoring as

"an evaluation of accumulated data, performed in a timely manner, by the sponsor's qualified and trained persons" (Source: www.ema.europa.eu),

such as biostatisticians and data scientists, and states this activity "can complement and reduce the extent and/or frequency of site monitoring or be

used on its own" (Source: www.ema.europa.eu). Concretely, the guideline expects centralized review to "identify missing data, inconsistent data, data

outliers, unexpected lack of variability and protocol deviations" (Source: www.ema.europa.eu) and to "examine data trends, such as the range,

consistency and variability of data within and across sites" (Source: www.ema.europa.eu), the statistical basis for the KRI and CSM work described

below.

A 2025 peer-reviewed scoping review frames CSM's role starkly, calling it "the most efficient way to ensure patient safety, trial integrity and data

quality" in multicentre trials (Source: pmc.ncbi.nlm.nih.gov), while also noting that the field evolved in stages: "early implementation of central

monitoring models focussed primarily on key risk indicators as a simple, implementable solution" before more sophisticated multivariate statistical

techniques matured (Source: pmc.ncbi.nlm.nih.gov).

Key risk indicators are, in TransCelerate BioPharma's widely used definition, "quantitative information that is used to monitor identified risk

exposures over time" (Source: www.transceleratebiopharmainc.com), typically operating at the patient or site level (screen failure rates, protocol

deviation frequency, query aging, adverse-event reporting lag, and similar operational metrics). Built from a blinded Q4 2014 industry survey,

TransCelerate's public Risk Indicator Library is "composed of more than 140 Risk Indicators" that sponsors can select from and tailor to a given

protocol (Source: www.transceleratebiopharmainc.com), and a companion peer-reviewed paper on TransCelerate's central-monitoring methodology

concludes that risk indicators enable "proactive identification of areas of focus" for monitoring attention (Source: link.springer.com). Practitioner

guidance cautions against over-engineering a KRI dashboard, noting "it is not necessary to have more than 10 to 25 indicators" for a program to

remain operationally usable (Source: www.lexjansen.com).

Applied statistical methodology varies by organization. GlaxoSmithKline's (GSK) published CSM methodology uses statistical review to "identify

unusual patterns, outliers, trends or atypical data distributions at sites" (Source: www.lexjansen.com), and applies a minimum data-volume gate before

running robust tests, requiring studies to "have at least 5 sites with 10 or more subjects enrolled/randomized" (Source: www.lexjansen.com).

Covance's Xcellerate Statistical Review tool computes a per-site anomaly score from a "combination of p-values from a large number of statistical

tests performed on the clinical data" (Source: www.lexjansen.com), and Bayer's internal CSM tooling analyzes time-series data such as labs and vital

signs, flagging cases where "all albumin measurements at a site might have a growing trend while there is no trend at the study level" (Source:

www.lexjansen.com), a site-level bias pattern that would be nearly impossible to detect through periodic on-site visits alone. Commercial platforms

such as CluePoints's Central Monitoring Platform market themselves explicitly as going beyond simple thresholds, "applying advanced statistical

methods that go far beyond threshold-based Key Risk Indicator (KRI) checks" (Source: cluepoints.com), reflecting the field's broader shift from simple

KRI dashboards toward multivariate anomaly detection.
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Central Monitoring vs On-Site Monitoring: Complementary Approaches

A persistent misconception is that risk-based monitoring means the elimination of on-site visits. Regulatory text does not support that reading; it

supports rebalancing. The FDA's foundational monitoring guidance defines the two modes plainly: "on-site monitoring is an in-person evaluation

carried out by sponsor personnel or representatives" (Source: www.fda.gov), while "centralized monitoring is a remote evaluation carried out by

sponsor personnel or representatives" (Source: www.fda.gov). The agency's stated preference is directional rather than absolute: "FDA encourages

greater use of centralized monitoring practices, where appropriate, than has been the case historically" (Source: www.fda.gov), and it recommends

that monitoring plans "include a mix of centralized and on-site monitoring practices" (Source: www.fda.gov) rather than choosing one exclusively.

Each mode has distinct strengths. An on-site visit may be appropriate when risks require direct observation or physical inspection, for example when

assessing site staff familiarity with the protocol and required procedures (Source: www.fda.gov) or inspecting trial-product storage and handling.

Consent processes can also use technology where appropriate. Central monitoring can enable timely comparison of a site's statistical behavior with

that of peer sites, where the available data and trial design support such analysis. The EMA's reflection paper frames the choice as a design question,

describing "the relative role of centralised versus on-site activities and the data quality tolerances" as a core parameter sponsors must set explicitly in

their monitoring plan (Source: www.ema.europa.eu), and recommends "adaptation of on-site monitoring visits, SDV (Source Data Verification) focused

on particular data" as one lever within a broader RBQM strategy (Source: www.ema.europa.eu) rather than a wholesale replacement of it.

The UK's Medicines and Healthcare products Regulatory Agency (MHRA) draws a similar picture, observing that historically "non commercial trials

have primarily taken a more centralised approach to monitoring activities" than commercially sponsored trials (Source: www.gov.uk), and it explicitly

supports an escalation pathway in which central findings drive site visits, "triggering an on-site visit if central monitoring reveals concerns at a

particular site" (Source: www.gov.uk). For the lowest-risk study category, MHRA acknowledges "the risk assessment of the trial may show that central

or on-site monitoring activities" can reasonably be reduced or, in limited cases, omitted altogether (Source: www.gov.uk).

Table 2 below summarizes how the two approaches complement each other along key operational dimensions.

Table 2. Central Monitoring vs On-Site Monitoring: Comparative Capabilities

DIMENSION CENTRAL/STATISTICAL MONITORING ON-SITE MONITORING

What it
detects

Aggregate statistical anomalies, outliers, and cross-site

trends in accumulated data (Source: www.ema.europa.eu)

Site staff protocol familiarity, informed consent quality, and

physical/source-document accuracy (Source: www.fda.gov)

Timing
Continuous or near-real-time, remote (Source:

www.fda.gov)

Periodic, scheduled or risk-triggered visits (Source:

www.fda.gov)

Cost profile
Lower marginal cost per site once platform is deployed;

traditional on-site-heavy monitoring can reach "up to 30%

of total trial expenses" (Source: ifp.org)

Travel, labor, and per-visit costs; reducing SDV from 100% to

50% alone saved an estimated "11.6 percent" of study cost in

one modeled Phase 2 trial (Source: wiki.dfda.earth)

Typical

trigger

KRI/QTL threshold breach or statistical outlier score

(Source: cluepoints.com)

Scheduled interval, protocol milestone, or escalation from

central monitoring (Source: www.gov.uk)

Example
evidence
base

I-SPY COVID platform trial found retrospective full SDV

changed just 0.36% of data fields (Source:

link.springer.com)

CTTI/FDA Oncology Center of Excellence survey found 89%

of surveyed cancer-trial sponsors adopted remote site

monitoring during COVID-19 (Source: scholars.duke.edu)

The data in Table 2 support a narrower conclusion: full SDV can be resource-intensive, and the I-SPY COVID study observed a low rate of data-field

changes from retrospective SDV. Those findings do not establish which discrepancies centralized statistical review would have detected or that it is

superior across trial types. In the I-SPY COVID platform trial, retrospective SDV performed on a subset of records "results in changes to 0.36% (1,234

/ 340,532) of data fields" (Source: link.springer.com), while consuming enormous labor: "costs associated with retrospective SDV of 23% eCRFs are

61,073 person-hours" (Source: link.springer.com). Industry-wide modeling puts the resource gap in similar terms, finding that "RBM can use less than

half of the resources demanded by traditional monitoring" (Source: ifp.org). Separately, the 2026 oncology ROI study modeled monitoring-cost

reductions of up to 18% under a 10% SDV scenario relative to a 100% SDV baseline; its cost and investment inputs included assumptions because

the trial dataset did not contain complete monitoring-cost details (Source: link.springer.com). The COVID-19 pandemic acted as a large-scale natural
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https://www.gov.uk/government/publications/oversight-and-monitoring-of-investigational-medical-product-trials/oversight-and-monitoring-activities#:~:text=triggering%20an%20on-site%20visit%20if%20central%20monitoring%20reveals%20concerns%20at%20a%20particular%20site
https://www.gov.uk/government/publications/oversight-and-monitoring-of-investigational-medical-product-trials/oversight-and-monitoring-activities#:~:text=the%20risk%20assessment%20of%20the%20trial%20may%20show%20that%20central%20or%20on-site%20monitoring%20activities
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https://www.fda.gov/media/116754/download#:~:text=assess%20the%20familiarity%20of%20the%20site%27s%20study%20staff%20with%20the%20protocol%20and%20required%20procedures
https://www.fda.gov/media/116754/download#:~:text=Centralized%20monitoring%20is%20a%20remote%20evaluation%20carried%20out%20by%20sponsor%20personnel%20or%20representatives
https://www.fda.gov/media/116754/download#:~:text=On-site%20monitoring%20is%20an%20in-person%20evaluation%20carried%20out%20by%20sponsor%20personnel%20or%20representatives
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https://link.springer.com/article/10.1038/s43856-025-01126-9#:~:text=retrospective%20SDV%20results%20in%20changes%20to%200.36%25%20%281%2C234%20%2F%20340%2C532%29%20of%20data%20fields
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https://intuitionlabs.ai/articles/ich-e6-r3-risk-based-monitoring-requirements


experiment for this shift: a CTTI/FDA Oncology Center of Excellence survey found that among cancer-trial sponsors, "key DCT elements included

remote site monitoring (89%), telemedicine (68%), remote laboratory assessments (63%)" (Source: scholars.duke.edu), an adoption spike that pulled

forward practices E6(R3) later formalized.

Building a Risk-Based Monitoring Plan: Implementation Guidance

E6(R3) does not prescribe a single monitoring-plan template, but regulatory and industry guidance converge on a common set of required elements.

At the center is a documented risk assessment: FDA's expanded 2023 Q&A guidance on risk-based monitoring states that "monitoring plans should

be developed for each investigation based on the risk assessment for that investigation" (Source: www.fda.gov), which explicitly "expands on the

guidance for industry Oversight of Clinical Investigations" originally issued in 2013 (Source: www.fda.gov). A well-formed plan should also include "a

description of the types of issues identified through monitoring that would trigger immediate issue escalation" (Source: www.fda.gov), so that a QTL

breach or KRI anomaly has a clear, pre-agreed path to investigation rather than an ad hoc response. FDA's finalized GCP guidance for E6(R3) itself

emphasizes that "this revision incorporates flexible, risk-based approaches and embraces innovations in trial design, conduct, and technology"

(Source: www.fda.gov), a framing that extends beyond monitoring narrowly to the electronic systems that support it: FDA's October 2024 guidance on

trial electronic systems recommends that "regulated entities use a risk-based approach for validating the electronic systems they deploy" (Source:

www.fda.gov) in support of monitoring and data-management activity.

At a practical, cross-functional level, TransCelerate's foundational 2013 methodology described the goal as a system that "shifts monitoring processes

from an excessive concentration on Source Data Verification to comprehensive risk-driven monitoring" (Source: admin.cqaf.org), operationalized

through an Integrated Quality Risk Management Plan (IQRMP) that "aligns associated quality management plans (e.g. Monitoring Plan) across

identified risks and defined Critical Data and Processes" (Source: admin.cqaf.org), tying the monitoring plan to safety, data-management, and

statistical analysis plans rather than treating it as a standalone document. TransCelerate also identified organizational change management as a

prerequisite for success, noting that "training, coaching, and ongoing communication will be necessary at all levels of the sponsor organization"

(Source: admin.cqaf.org) to move from SDV-centric habits toward statistically driven oversight.

The Society for Clinical Data Management (SCDM), which publishes widely used Good Clinical Data Management Practices guidance, has

documented the pace of this transition: comparing adoption years, its risk-based clinical data management guidance reports that "88% of clinical

studies had implemented at least one component of risk-based quality management (RBQM) compared to 53% in 2019" (Source: scdm.org), a jump

that coincides with the operational pressures of the COVID-19 pandemic. More recently, professional-association guidance published after the FDA's

final guidance release lays out a practical playbook. Writing that "with the September 2025 release of final guidance from the U.S. Food and Drug

Administration (FDA)" sponsors face renewed pressure to formalize their approach (Source: acrpnet.org), the Association of Clinical Research

Professionals (ACRP) recommends sponsors "pinpoint essential data and records that demand regular review, set clear intervals for review" (Source:

acrpnet.org) and assign clear ownership for each element of the monitoring plan, mirroring both FDA's escalation-trigger requirement and

TransCelerate's decade-old change-management guidance.

Together, these sources point to practical content commonly included in a risk-based monitoring plan:

Documented risk assessment, identifying trial-specific and site-specific risks to CtQ factors before enrollment begins.

Defined critical-to-quality factors, traceable back to the trial's E8(R1) quality-by-design work.

Quality tolerance limits or other pre-specified acceptable ranges, set at the trial level where relevant, with pre-agreed statistical or medical

rationale.

A risk-proportionate monitoring approach, specifying the monitoring methods and cadence appropriate to the trial.

KRI selection and thresholds, drawn from a library such as TransCelerate's or built internally, sized to a manageable dashboard.

Escalation triggers and root-cause procedures, describing exactly what happens when a QTL or KRI is breached.

Governance and ownership, assigning accountability across biostatistics, clinical operations, quality, and any CRO partners.

Training and change-management provisions, ensuring site and sponsor staff understand the shift from SDV-centric to risk-based habits.

Data Analysis and Evidence

Quantifying adoption of risk-based approaches is complicated by inconsistent survey methodologies and shifting definitions of "RBQM component,"

but several independent data series point in the same direction: adoption is majority but not universal, and it correlates with sponsor size and trial

volume. Tufts CSDD's 2024-published industry survey, drawing on "a total of 206 respondents" for "a 30% response rate" (Source: link.springer.com),
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http://admin.cqaf.org/theme/default/cache/file/20170718/1500346900606780.pdf#:~:text=Training%2C%20coaching%2C%20and%20ongoing%20communication%20will%20be%20necessary%20at%20all%20levels%20of%20the%20sponsor%20organization
https://scdm.org/wp-content/uploads/2025/09/RB-CDM-Final-Public-Review-Version-9.9.pdf#:~:text=88%25%20of%20clinical%20studies%20had%20implemented%20at%20least%20one%20component%20of%20risk-based%20quality%20management%20%28RBQM%29%20compared%20to%2053%25%20in%202019
https://acrpnet.org/2026/02/17/ich-e6r3-unpacked-diving-deep-into-the-impacts-of-the-guideline-changes#:~:text=With%20the%20September%202025%20release%20of%20final%20guidance%20from%20the%20U.S.%20Food%20and%20Drug%20Administration%20%28FDA%29
https://acrpnet.org/2026/02/17/ich-e6r3-unpacked-diving-deep-into-the-impacts-of-the-guideline-changes#:~:text=Pinpoint%20essential%20data%20and%20records%20that%20demand%20regular%20review%2C%20set%20clear%20intervals%20for%20review
https://link.springer.com/article/10.1007/s43441-024-00618-5#:~:text=A%20total%20of%20206%20respondents%20completed%20the%20survey%20representing%20a%2030%25%20response%20rate
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/ich-e6-r3-risk-based-monitoring-requirements


found that "on average, companies implemented RBQM in 57% of their clinical trials" (Source: link.springer.com), with a clear volume effect:

"companies conducting less than 25 trials per year had an overall lower RBQM adoption rate of 48%" compared with larger, higher-volume

organizations (Source: link.springer.com). The same analysis cites Association of Clinical Research Organizations (ACRO) member data showing

adoption "up from 47% of ongoing clinical trials in 2019" (Source: link.springer.com), consistent with the pandemic-era acceleration seen elsewhere in

this report. A separate Tufts CSDD Impact Report from mid-2023 put the figure slightly lower, at "risk-based quality management (RBQM) components

in 55% of their clinical trials, on average" (Source: lp.cluepoints.com), a modest discrepancy that likely reflects differences in survey timing and sample

composition rather than a true decline. By early 2026, Tufts' newest data reported that "sponsor companies (75% of large and 51% of small) have

partially or fully implemented" centralized or risk-based monitoring approaches (Source: www.clinicalleader.com), and the same report found clinical

research associate (CRA) workload under centralized approaches rose only modestly, "from an average of nine to 12 sites per CRA" (Source:

www.clinicalleader.com), suggesting centralized monitoring extends CRA reach without proportionally increasing burnout risk.

The broader market these practices sit within is sizable and growing. Grand View Research estimated the global clinical trial management services

market at a value "estimated at USD 33,460.6 million in 2024 and is projected to reach USD 53,846.7 million" by 2030 (Source:

www.grandviewresearch.com), of which "clinical trial monitoring accounted for a revenue of USD 9,952.7 million in 2024" (Source:

www.grandviewresearch.com), making monitoring roughly 30% of the overall clinical trial management services market by revenue. Financial returns

from RBQM have also been modeled, but the available analysis should be interpreted with its funding, data-source, and assumption limitations in

mind. A June 2026 Therapeutic Innovation & Regulatory Science analysis, based on actual outcomes across 18 recently completed oncology trials,

found that large sponsors "implemented RBQM components on an average of 63% of active clinical trials in their portfolios" (Source:

link.springer.com), and that where RBQM was used, "reductions in clinical trial durations ranged from 8% in phase 1 to 19% in phase 3" (Source:

link.springer.com), translating into modeled per-trial returns where "ROIs ranged from $3.2 million (phase 1) to $18.9 million (phase 3)" (Source:

link.springer.com). Earlier, less rigorous industry surveys reported directionally similar findings: a 2017 Cutting Edge Information survey found the

"greatest savings during Phases 3 and 4" of development, where trials are largest and longest, reporting total monitoring savings in that range

(Source: www.globenewswire.com). Table 3 consolidates the key figures cited across these independent studies.

Table 3. Quantitative Evidence on RBQM/RBM Adoption and Financial Impact
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https://link.springer.com/article/10.1007/s43441-024-00618-5#:~:text=On%20average%2C%20companies%20implemented%20RBQM%20in%2057%25%20of%20their%20clinical%20trials
https://link.springer.com/article/10.1007/s43441-024-00618-5#:~:text=Companies%20conducting%20less%20than%2025%20trials%20per%20year%20had%20an%20overall%20lower%20RBQM%20adoption%20rate%20of%2048%25
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https://www.grandviewresearch.com/industry-analysis/clinical-trial-management-services-market-report#:~:text=clinical%20trial%20monitoring%20accounted%20for%20a%20revenue%20of%20USD%209%2C952.7%20million%20in%202024
https://link.springer.com/article/10.1007/s43441-026-01002-1#:~:text=implemented%20RBQM%20components%20on%20an%20average%20of%2063%25%20of%20active%20clinical%20trials%20in%20their%20portfolios
https://link.springer.com/article/10.1007/s43441-026-01002-1#:~:text=Reductions%20in%20clinical%20trial%20durations%20ranged%20from%208%25%20in%20phase%201%20to%2019%25%20in%20phase%203
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https://www.globenewswire.com/news-release/2017/03/29/1181319/0/en/Implementing-Risk-Based-Approaches-During-Longer-Clinical-Trials-Maximizes-Financial-Impact.html#:~:text=greatest%20savings%20during%20Phases%203%20and%204
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/ich-e6-r3-risk-based-monitoring-requirements


METRIC VALUE SOURCE

Average share of trials with RBQM

components (2023 survey)
57% Tufts CSDD, 206 respondents (Source: link.springer.com)

RBQM adoption, low-volume vs high-

volume sponsors
48% vs 63% Tufts CSDD 2024 (Source: link.springer.com)

Studies with at least one RBQM

component, 2021 vs 2019
88% vs 53% SCDM RB-CDM guidance (Source: scdm.org)

Sponsors with partial/full centralized

monitoring, large vs small (2026)
75% vs 51% Tufts CSDD via Clinical Leader (Source: www.clinicalleader.com)

Global clinical trial management

services market (2024 to 2030)

$33,460.6M to

$53,846.7M
Grand View Research (Source: www.grandviewresearch.com)

Clinical trial monitoring segment

revenue (2024)
$9,952.7M Grand View Research (Source: www.grandviewresearch.com)

Modeled RBQM-associated clinical

phase duration reduction

8% (Phase 1) to 19%

(Phase 3)

2026 oncology modeling study informed by 18 CluePoints-platform trials

and benchmarks (Source: link.springer.com)

Modeled RBQM-associated

monitoring-cost reduction under a 10%

SDV scenario

up to 18%
2026 oncology modeling study; incomplete trial cost data required

hypothetical cost inputs (Source: link.springer.com)

Modeled ROI per trial under study

assumptions

$3.2M (Phase 1) to

$18.9M (Phase 3)

2026 oncology modeling study; Tufts CSDD received CluePoints funding

and two authors were CluePoints employees (Source: link.springer.com)

The consistent pattern across Table 3 is that adoption tends to concentrate among large, high-volume sponsors, while smaller organizations lag, and

that the financial case for RBQM strengthens as trials grow larger and later-phase. This is broadly consistent with the underlying economics: statistical

monitoring platforms and dedicated biostatistics resources carry a fixed setup cost that amortizes better across a larger trial portfolio, while a single

small Phase 1 study may not generate enough data volume for central statistical review to add much value over a lighter-touch monitoring plan, a

constraint GSK's methodology addresses directly by gating its statistical tests on minimum site and subject counts, as discussed in the previous

section.

Case Studies and Real-World Examples

TransCelerate BioPharma's Risk-Based Monitoring Initiative

TransCelerate BioPharma was founded in September 2012 when ten major biopharmaceutical companies, "Abbott, AstraZeneca, Boehringer

Ingelheim, Bristol-Myers Squibb, Eli Lilly and Company, GlaxoSmithKline, Johnson & Johnson, Pfizer, Roche and Sanofi," launched the nonprofit

consortium to tackle shared research and development challenges (Source: www.prnewswire.co.uk). Risk-based monitoring was one of the

consortium's original priorities: "the Risk Based Monitoring (RBM) Initiative was established in 2012 as one of TransCelerate's five initial projects"

(Source: www.transceleratebiopharmainc.com). By June 2013, when TransCelerate publicly revealed its collaborative RBM methodology, member-

company leadership was directly involved in the effort, with press coverage naming Bristol-Myers Squibb's Rehbar Tayyabkhan as "Executive Director

at Bristol-Myers Squibb and RBM Project Lead for TransCelerate" (Source: www.prnewswire.com). The initiative's foundational Position Paper

described a methodology that "shifts monitoring processes from an excessive concentration on Source Data Verification to comprehensive risk-driven

monitoring" (Source: admin.cqaf.org). TransCelerate ultimately wound the initiative down as a standalone project once its methodology and tools were
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https://link.springer.com/article/10.1007/s43441-026-01002-1#:~:text=Reductions%20in%20clinical%20trial%20durations%20ranged%20from%208%25%20in%20phase%201%20to%2019%25%20in%20phase%203
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https://link.springer.com/article/10.1007/s43441-026-01002-1#:~:text=ROIs%20ranged%20from%20%243.2%20million%20%28phase%201%29%20to%20%2418.9%20million%20%28phase%203%29
https://www.prnewswire.co.uk/news-releases/ten-pharmaceutical-companies-unite-to-accelerate-development-of-new-medicines-170329496.html#:~:text=Abbott%2C%20AstraZeneca%2C%20Boehringer%20Ingelheim%2C%20Bristol-Myers%20Squibb%2C%20Eli%20Lilly%20and%20Company%2C%20GlaxoSmithKline%2C%20Johnson%20%26%20Johnson%2C%20Pfizer%2C%20Roche%20and%20Sanofi%20launched%20TransCelerate
https://www.transceleratebiopharmainc.com/initiatives/risk-based-monitoring/#:~:text=The%20Risk%20Based%20Monitoring%20%28RBM%29%20Initiative%20was%20established%20in%202012%20as%20one%20of%20TransCelerate%27s%20five%20initial%20projects
https://www.prnewswire.com/news-releases/transcelerate-biopharma-inc-reveals-collaborative-methodology-for-risk-based-monitoring-of-clinical-trials-209910821.html#:~:text=Executive%20Director%20at%20Bristol-Myers%20Squibb%20and%20RBM%20Project%20Lead%20for%20TransCelerate
http://admin.cqaf.org/theme/default/cache/file/20170718/1500346900606780.pdf#:~:text=shifts%20monitoring%20processes%20from%20an%20excessive%20concentration%20on%20Source%20Data%20Verification%20to%20comprehensive%20risk-driven%20monitoring
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/ich-e6-r3-risk-based-monitoring-requirements


broadly disseminated: "as of January 2021, the Risk Based Monitoring Initiative is completed," with no further deliverables planned (Source:

www.transceleratebiopharmainc.com), leaving its Risk Indicator Library and IQRMP framework as durable industry references that continue to inform

E6(R3) implementation nearly a decade later.

Roche's Multi-Year RBQM Rollout

Roche offers one of the more fully documented named examples of a large sponsor's transition to risk-based quality management. According to a

2023 PHUSE (Pharmaceutical Users Software Exchange) conference paper co-authored by Roche statisticians, "Roche began its adoption of RBQM

in 2016 with the introduction of ICH E6 R2, beginning with Statistical Monitoring" (Source: www.lexjansen.com), and expanded the program by 2020

into a cross-functional effort spanning biometrics, clinical operations, and quality functions. As part of that build-out, Roche developed and continued

to refine an internal QTL implementation, with the authors noting "here at Roche we have an implementation of QTLs, that we are continuously looking

to evolve and improve" (Source: www.lexjansen.com). Roche's multi-year, phased rollout, statistical monitoring first, cross-functional integration

second, illustrates a pattern echoed throughout the implementation guidance discussed earlier in this report: RBQM adoption tends to be iterative

rather than a single "big bang" transition.

The ESPS2 Fraud Case: Central Statistical Monitoring Validated Retrospectively

The clearest documented illustration of central statistical monitoring's fraud-detection value comes from a historical case that predates modern RBQM

tooling but has since been reanalyzed using it. In the 1990s, Dutch neurologist Dr. H.J. Gelmers was found to have "made 438 false case record

forms as part of the second European stroke prevention study" (ESPS2), a trial sponsored by Boehringer Ingelheim (Source: www.bmj.com), a

landmark case of clinical trial fraud in European drug development history. In 2021, researchers working with Boehringer Ingelheim reanalyzed the full

ESPS2 trial database using unsupervised central statistical monitoring techniques and found that "five centers were detected as atypical, including the

center with known fraud (which was ranked 2)" out of 60 total centers in the trial (Source: link.springer.com). Critically, the same reanalysis found the

fraud was statistically detectable far earlier than it was actually caught: "the center with known fraud could have been detected after only 25% of its

data had been reported" (Source: link.springer.com), roughly a year sooner than the actual for-cause investigation. A related account of the same

reanalysis published by CluePoints reports that the fraudulent site was "assigned a DIS of 4.14, which identified it as the second most atypical site

across the 60 sites" (Source: cluepoints.com), a Data Inconsistency Score computed from the trial's own historical data. This case has become a

reference point precisely because it uses a real, adjudicated fraud event as ground truth rather than a simulated or hypothetical scenario, giving CSM

proponents unusually strong retrospective validation.

FDA's Cooperative Research and Development Agreement with CluePoints

Beyond sponsor-side adoption, the FDA itself has directly evaluated central statistical monitoring technology for regulatory review use. Statisticians

from the FDA's Center for Drug Evaluation and Research (CDER) co-authored a 2024 Journal of Biopharmaceutical Statistics article describing a

formal collaboration: "we describe our experience with a CSM platform as part of a Cooperative Research and Development Agreement between

CluePoints and FDA" (Source: doi.org). The arrangement, a formal CRADA between a federal regulator and a commercial CSM vendor, signals that

regulators are not merely permitting central statistical monitoring under E6(R3) but actively building internal capability to evaluate submission data

using the same class of tools sponsors are asked to adopt.

An Anonymized Phase II Data-Manipulation Case

A separately documented (and explicitly anonymized) industry case study describes a "Top 50" pharmaceutical sponsor's Phase II cardiovascular and

metabolic trial in which a study center manipulated creatinine clearance (estimated glomerular filtration rate) samples to enroll patients who did not

meet eligibility criteria. Following a confirmatory audit, "the Sponsor then used CluePoints' Centralized Monitoring Platform (CMP) to transform study

oversight" across its broader trial portfolio (Source: cluepoints.com). Because the sponsor's identity is withheld in the source material, this example

should be read as an industry-documented case rather than a fully named deployment, consistent with how vendors and sponsors frequently handle

disclosure of data-integrity incidents. A separate peer-reviewed 2022 analysis of KRI-driven central monitoring outcomes found broader supporting

evidence for this pattern, concluding that "the results of this analysis provide clear quantitative evidence supporting the hypothesis that use of KRIs in

central monitoring is leading to improved quality" across the sites studied (Source: pmc.ncbi.nlm.nih.gov).
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Implications and Future Directions

Three forces will shape how ICH E6(R3)'s risk-based monitoring requirements play out over the next several years. First, regional implementation will

keep converging but not simultaneously. The EMA lists 23 July 2025 as the legal effective date for the EU Principles and Annex 1, Australia's transition

window runs through 13 January 2027, and the FDA has published final guidance without a fixed US compliance date as of this writing, since agency

guidance "is not legally binding" in the way a codified regulation would be (Source: acrpnet.org). Multi-regional sponsors should assess the laws,

regulations, and guidance applicable to each trial rather than treating the guideline alone as a uniform source of binding obligations.

Second, Annex 2's arrival extends the framework into genuinely new territory: decentralized elements, pragmatic trial designs, and real-world data

sources, reaching ICH Step 4 on 3 June 2026 with an EU effective date of 15 January 2027 (Source: www.ema.europa.eu). Risk-based monitoring

concepts built for conventional site-based trials, KRIs tied to enrollment and query metrics, QTLs set against protocol deviation rates, will need

adaptation for trials where "sites" may be virtual, data may arrive from wearables or electronic health records rather than case report forms, and

centralized statistical review becomes not just an efficiency option but, in some decentralized designs, close to the only feasible oversight mechanism.

Third, the return-on-investment evidence base is becoming harder to dismiss as anecdotal. The 2026 oncology study's finding of monitoring cost

reductions "of up to 18% under a 10% SDV scenario" (Source: link.springer.com) and modeled per-trial returns reaching $18.9 million in Phase 3

(Source: link.springer.com) give finance and portfolio-planning functions, not just clinical operations, a direct stake in RBQM maturity. The SCDM

report documents an increase from 53% to 88% in adoption of at least one RBQM component between 2019 and 2021 (Source: scdm.org). These

reported figures indicate uneven adoption, with higher reported partial or full implementation among large sponsors than small sponsors (75% versus

51%); they do not establish a near-term, near-universal adoption forecast (Source: www.clinicalleader.com).

For organizations building the underlying data infrastructure that risk-based monitoring depends on, integrated pipelines connecting electronic data

capture, safety databases, and clinical trial management systems into a single statistical monitoring view, this shift increasingly resembles a data-

engineering and analytics problem as much as a clinical-operations one. Life-sciences technology consultancies positioned adjacent to this work,

including firms that build compliance-aware data pipelines and AI tooling around platforms such as Veeva without themselves selling monitoring

software, describe their engagements as helping sponsors operationalize exactly this kind of proportionate, evidence-based oversight rather than

replacing the judgment of clinical and biostatistics teams (Source: intuitionlabs.ai).

Frequently Asked Questions (FAQs)

What is risk-based monitoring under ICH E6(R3)? Risk-based monitoring (RBM) is a monitoring approach in which the extent, nature, and

frequency of oversight activities are calibrated to a trial's actual risks to participant safety and data reliability, rather than applying a fixed schedule of

on-site visits and full source data verification to every study. E6(R3) says sponsors should develop monitoring plans tailored to identified potential

safety risks (Source: database.ich.org) and to combine on-site, remote, and centralized methods as appropriate.

What is central statistical monitoring in clinical trials? Central statistical monitoring (CSM) is the remote, statistical evaluation of accumulated trial

data, typically performed by biostatisticians or data scientists, to detect outliers, unusual patterns, or cross-site inconsistencies that could indicate

data-quality problems or fraud. It is described in E6(R3) as an activity performed "by the sponsor's qualified and trained persons" (Source:

www.ema.europa.eu).

What are key risk indicators (KRIs) in clinical trial monitoring? KRIs are quantitative, typically site- or patient-level metrics used to track known

risk exposures over time, such as protocol deviation rates or query aging. TransCelerate's public library defines them as "quantitative information that

is used to monitor identified risk exposures over time" (Source: www.transceleratebiopharmainc.com) and offers more than 140 predefined indicators

to choose from.

What is a quality tolerance limit (QTL) under ICH E6(R3)? A QTL, referred to in E6(R3) as a "pre-specified acceptable range," is a trial-level

threshold on a critical-to-quality metric that, if breached, triggers investigation and possible corrective action (Source: database.ich.org). QTLs operate

above the KRI level, monitoring the trial as a whole rather than individual sites or patients.

How does central monitoring differ from on-site monitoring? On-site monitoring is an in-person site visit that can assess staff competence and

physical trial conduct; central monitoring is a remote review of accumulated data that can identify cross-site anomalies when timely data and an

appropriate analysis are available. FDA guidance recommends plans that "include a mix of centralized and on-site monitoring practices" (Source:

www.fda.gov) rather than relying on either exclusively.
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Is a written risk-based monitoring plan required under ICH E6(R3)? E6(R3) states that sponsors should develop a monitoring plan tailored to

identified potential safety risks. Whether this is legally required depends on the applicable jurisdiction's laws, regulations, and implementation of the

guidance (Source: database.ich.org). FDA guidance further specifies that the plan should document risk assessment findings and escalation triggers

(Source: www.fda.gov).

When does ICH E6(R3) take effect? Dates vary by region: the EMA lists 23 July 2025 as the legal effective date for the EU Principles and Annex 1

(Source: www.ema.europa.eu); the obligations for an individual EU trial depend on the Clinical Trials Regulation and applicable national law.

Australia's TGA set a transition window running to 13 January 2027 (Source: www.tga.gov.au), and the FDA published final guidance on 9 September

2025 without a fixed binding compliance date as of this writing (Source: acrpnet.org).

Can sponsors still use 100% source data verification? Sponsors are not prohibited from using full SDV, but regulators actively discourage it as a

default. FDA guidance states "there may be minimal benefit in comparing 100% of the source data for each subject to the CRFs for each study visit"

(Source: www.fda.gov), and empirical data from the I-SPY COVID trial found that retrospective full SDV changed only 0.36% of data fields (Source:

link.springer.com).

Conclusion

ICH E6(R3) provides a harmonised framework in which clinical trial oversight should be proportionate to risk and anchored in prospectively identified

critical-to-quality factors. It says monitoring may include site monitoring performed on-site and/or remotely and centralised monitoring; the appropriate

approach depends on the trial and applicable local requirements. The ICH Assembly endorsed the guideline at Step 4 on 6 January 2025, the date of

the final ICH document. Regional implementation is staggered: the EMA lists 23 July 2025 as the EU date of effect for the Principles and Annex 1, and

Annex 2 is planned to take effect in the EU in January 2027; enforceability depends on applicable local law and regulation.

The evidence assembled in this report indicates that central statistical monitoring and key risk indicators can support targeted, risk-proportionate

oversight and may reduce monitoring burden in particular settings. It does not establish that these methods detect the same discrepancies as full SDV

or are more effective than on-site monitoring across all trials. Adoption remains uneven, concentrated among larger, higher-volume sponsors, but the

regulatory, financial, and operational pressures pushing toward risk-based monitoring are aligned and, based on the trajectory from 53% to 88%

component adoption in just two years, unlikely to reverse. Organizations should assess whether their monitoring models are proportionate to trial-

specific risks, documented appropriately, and aligned with applicable local requirements.

Tags: ich e6r3, risk-based monitoring, risk-based quality management, central statistical monitoring, key risk indicators, quality tolerance limits, clinical

trial monitoring, good clinical practice, rbqm, clinical data management
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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.

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.

Leading Claude & ChatGPT AI Enablement and Training: Help biotech and pharmaceutical teams adopt Claude and ChatGPT through

practical training, governed workflows, use-case development, and implementation designed for regulated environments.

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 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.
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