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Turning Connected Trial Systems Into the
Foundation Risk-Based Monitoring Actually
Needs

Abstract

Risk-based monitoring has moved from pilot program to industry default: more than three-quarters of clinical
trials tracked by a recent CRO association analysis now use at least one risk-based quality management
element, up from under half just a few years earlier. A peer-reviewed analysis of eighteen oncology trials
found monitoring costs falling by as much as 18% under a reduced source data verification approach compared
to full on-site verification, with per-trial return on investment reaching into the tens of millions of dollars for
larger Phase Il programs. None of that value materializes without one prerequisite most organizations
underinvest in: the real-time flow of clean, complete data from CTMS and EDC systems into whatever
centralized monitoring layer is actually generating the risk signals a study team acts on. A risk-based
monitoring program built on top of a CTMS that is itself a week or a month behind actual site activity is not
risk-based monitoring. It is delayed monitoring wearing a newer label. This white paper applies established
connected trial systems and data integration best practices to risk-based monitoring specifically, laying out
what it actually takes to make CTMS data current enough, and connected enough, to support the centralized
statistical monitoring ICH E6(R3) now formally endorses.
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Risk-Based Monitoring Has Won the Argument, on Paper

Risk-based monitoring adoption has grown substantially over the past several years. An analysis of nearly five
thousand ongoing trials found more than three-quarters using at least one risk-based quality management element
by 2022, up from under half of a comparable trial population only a few years earlier, with centralized monitoring
and reduced source data verification among the most commonly adopted components.:

The regulatory foundation has caught up as well. ICH E6(R3), finalized in 2025, formally codifies quality by design
and proportionate, risk-based oversight as the expected approach to clinical trial quality management, moving well
past the earlier guidance's more cautious framing of risk-based monitoring as an acceptable alternative to full on-
site verification. The methodology is no longer the harder case to make. Making the underlying data current
enough to support it is.

The Prerequisite Everyone Skips: Data That Is Actually Current

Centralized statistical monitoring works by generating risk signals, unusual enrollment patterns, protocol deviation
clusters, data entry anomalies, from aggregated trial data and routing them to the study team for review. That
process only produces a useful signal if the underlying data reflects what is actually happening at sites now, not
what happened at sites several weeks ago.

A peer-reviewed analysis of eighteen oncology trials quantified what a well-executed reduced-SDV approach is
actually worth: monitoring costs fell by up to 18% relative to full source data verification, clinical phase duration
shortened by 8 to 19%, and per-trial return on investment ranged from roughly $3.2 million for a Phase | study to
$18.9 million for a Phase Il program, with time savings driving the large majority of that total value.i Every one of
those gains depends on centralized monitoring detecting a risk signal early enough to act on it, which is precisely
the step that breaks down when CTMS data lags real site activity.

Applying Best Practices: Building the Real-Time Data Foundation RBM Requires

A foundational best practice in connected trial systems design, thata connected ecosystem only delivers value if
data actually flows through it as intended, is close to a literal description of what risk-based monitoring needs from
a CTMS. A risk signal generated from stale data is not an early warning. It is a historical record arriving too late to
change the outcome it describes.

1. Data Latency as a Named, Measured Metric. Track the actual lag between a site-level event occurring and its
reflection in the centralized monitoring layer, treating latency itself as a metric the study team monitors
rather than an unmeasured assumption about system performance.

2. CTMS-to-Analytics Integration Designed for Near-Real-Time Flow. Build the data pathway from CTMS and
EDC into the centralized statistical monitoring platform for continuous or frequent near-real-time flow, rather
than the periodic batch export many programs default to for simplicity.

3. Key Risk Indicator Thresholds Calibrated Against Actual Data Timing. Set KRI review cadence and thresholds
with the platform's actual data latency in mind, so a signal reviewed weekly is not being generated from data
that was already three weeks old when it arrived.
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4. A Defined Escalation Path From Signal to Site Action. Confirm that a risk signal generated centrally has a
clear, fast route to the person who can act on it at the site level, since even a perfectly timely signal delivers
no value if it sits unactioned.

None of this requires a wholesale technology replacement. It requires treating data currency as a design
requirement for the monitoring program, notan assumed property of whatever CTMS and centralized monitoring
platform happen to already be in place.

What a Real-Time Foundation Buys, and Where It Gets Hard

Advantages

 Risk signals that are actually early, not retrospective: reduced data latency lets a centralized monitoring
program catch a developing issue while there is still time to intervene at the site.

* Fuller realization of RBM's documented cost and timeline value: the cost reductions and ROl a well-executed
program can achieve depend directly on signals arriving in time to act on, which real-time data flow makes
possible.

» A stronger position relative to ICH E6(R3) expectations: demonstrable data currency and a functioning
centralized monitoring process give a direct, evidence-based answer to the quality-by-design standard the
new guidance sets.

* Reduced reliance on lagging on-site verification as the primary safety net: a monitoring program built on
current data closes the gap that periodic on-site visits alone leave between events and detection.

Risks and Barriers
 Integration work between CTMS and centralized monitoring platforms is real engineering: moving from

batch export to near-real-time flow requires genuine technical investment, not just a configuration setting.

« Organizational hesitance about reduced SDV persists: unfamiliarity and uncertainty about how far to reduce
on-site verification remain documented barriers even as the regulatory and cost case has strengthened.

« Afaster signal only helps if the escalation process is equally fast: an organization that takes weeks to route a
centrally generated risk signal to site-level action has not actually closed its detection-to-response gap.

* KRl threshold calibration takes genuine statistical judgment: poorly calibrated thresholds generate either
signal fatigue from excessive false positives or missed risk from thresholds set too loosely.

Case in Point: The Signal That Arrived Three Weeks Late

A mid-size sponsor running a Phase lll cardiovascular trial had implemented centralized statistical monitoring in line
with current industry practice, generating weekly key risk indicator reports across enrollment, protocol deviations,
and data query aging. Six months into the trial, a cluster of protocol deviations at one region's sites, related to a
specific eligibility criterion being applied inconsistently, eventually surfaced in a KRI report and triggered a site-level

review.

The review found the deviations had actually begun accumulating roughly three weeks before the KRI report
flagged them. The centralized monitoring platform was pulling data from the CTMS on a weekly batch export, and
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the CTMS itself typically lagged actual site data entry by several days, meaning the effective gap between a

deviation occurring and its reflection in a risk signal averaged closer to three and a half weeks rather than the near-

real-time detection the program had been designed to deliver.

The sponsor's fix involved moving the CTMS-to-monitoring-platform integration from weekly batch export to a

daily automated feed, cutting the effective detection lag to under a week. A subsequent, unrelated deviation

pattern at a different site was flagged and addressed within four days of onset, a direct demonstration of what the

same monitoring methodology could deliver once the underlying data was actually current.

Recommendations for Clinical Operations and Quality Leaders

1.

Measure your program's actual data latency, not its assumed latency. before evaluating whether a
centralized monitoring program is underperforming, confirm how current the data feeding it actually is.

Prioritize CTMS-to-monitoring-platform integration work as a monitoring program investment. not as a
separate IT initiative disconnected from the quality management strategy it directly enables.

. Calibrate KRI thresholds and review cadence against real data timing. rather than setting them

independently of how current the underlying data actually is.

. Build and test a fast escalation path from centralized signal to site action. before assuming a well-designed

KRI program alone closes the detection-to-response gap.

. Document data currency and monitoring program design explicitly against ICH E6(R3). so the organization

has a clear, evidence-based answer ready when quality-by-design expectations are reviewed.

Address organizational hesitance about reduced SDV directly, with the current cost and outcome evidence.
rather than defaulting to legacy monitoring assumptions that predate the current data supporting RBM's
value.

Measuring Success: KPIs for Real-Time Risk-Based Monitoring

Data latency, event to centralized visibility: the average time between a site-level event occurring and its
reflection in the centralized monitoring platform, tracked toward a near-real-time target.

Signal-to-action time: how long it takes from a KRI-generated risk signal to a documented site-level response,
tracked as the true measure of monitoring program responsiveness.

Reduced SDV coverage achieved: the percentage of source data verification shifted from on-site to
centralized and statistical methods, tracked against the cost and timeline benchmarks a well-executed
program can realistically achieve.

KRI signal precision: the ratio of actionable risk signals to false positives, tracked to guide ongoing threshold
calibration and reduce signal fatigue.
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Conclusion

Risk-based monitoring's methodology case is settled. The regulatory framework has caught up, the cost and
timeline evidence is documented and peer-reviewed, and adoption has moved well past early pilot territory. What
separates a program that delivers that documented value from one that delivers only the label is whether the data
feeding it actually reflects the present, not several weeks of the past.

Applying disciplined best practices to risk-based monitoring specifically, measured data latency, near-real-time
CTMS integration, thresholds calibrated to actual data timing, a fast escalation path from signal to action, turns a
centralized monitoring program from a compliance exercise running on old data into the early warning system it
was designed to be.

About OmniTek & Contact Information

OmniTek Consulting is a trusted partner for organizations seeking to enhance governance, operational agility, and
decision-making. We specialize in modernizing business processes with a blend of human-centered design,
technology expertise, and hands-on change management.

For clinical operations and quality leaders building or strengthening a risk-based monitoring program, OmniTek
applies proven best practices to build a practical real-time data foundation: measured latency, near-real-time CTMS
integration, and KRI thresholds calibrated to actual data timing. Whether you are scoping a new RBM
implementation or diagnosing why an existing program is not catching risk early enough, OmniTek can help you
turn connected trial systems into the foundation risk-based monitoring actually needs.

Contact us today to explore how OmniTek can support your transformation journey and drive lasting results.

McLean, VA | Serving
clients nationwide

P24 info@omnitekconsulting.com & omnitekconsulting.com

Click here to book a 15-minute call to see how OmniTek can help your team put these insights into practice.

Endnotes

i Association of Clinical Research Organizations (ACRO), risk-based quality management adoption analysis; findings reported in
Therapeutic Innovation & Regulatory Science, on the share of trials adopting centralized monitoring and reduced source data
verification, available at https://link.springer.com/10.1007/s43441-024-00719-1

ii CluePoints and Tufts Center for the Study of Drug Development, peer-reviewed analysis of eighteen oncology trials
guantifying monitoring cost reduction, clinical phase duration impact, and per-trial ROl under reduced source data verification,
available at https://www.clinicalresearchnewsonline.com/news/2026/07/08/cluepoints-and-tufts-csdd-publish-peer-reviewed-
evidence-quantifying-the-financial-value-of-rbgm
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