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Protocol deviations are an inevitable reality of clinical research, but their downstream impact is not
inevitable. The cost of deviations is driven less by the event itself and more by late detection,
fragmented evidence, inconsistent classification, and slow corrective action. When deviation risk is
surfaced early and managed with traceable evidence, sponsors can reduce rework, protect critical
data, improve vendor oversight, and accelerate inspection readiness.

This white paper provides:

- A practical view of how deviations propagate into data integrity, operational cost, and
regulatory risk.

- A KPI framework that quantifies early visibility, speed to action, and defensibility of
oversight.

-> Worked examples showing how the same trial can experience very different outcomes
depending on how deviation signals are detected and acted upon.

Key takeaways:

-> Deviation counts matter less than time-to-detect, time-to-action, and repeat deviation rate.

- Minor events become major cost drivers when repeated, clustered, or poorly documented
around critical data and processes.

- Audit and inspection risk is often an evidence problem: inability to show what happened,
what was known, and what was done.

-> Effective oversight is not more dashboards - it is earlier signals plus a defensible chain from
source data to human decision and outcome.

Early Visibility

/
.'{;'

/ Protocol-Centered

(_j Oversight

Traditional }(" -

Oversight Speed to

Intervention

Y
y
|
|
J

20f13 © Bayezian 2026



Bayezian

A protocol deviation is commonly described as a change, divergence, or departure from the study
design or procedures defined in the protocol. Teams also use 'protocol violation' to refer to
deviations considered more serious, such as those affecting subject safety, rights, or the reliability
of critical data. Definitions vary across organisations, but the operational requirement is consistent:
deviations must be identified, documented, assessed for impact, and addressed to prevent

recurrence.

Common deviation
categories (illustrative)

The deviation categories described
reflect the expectations of ICH E6(R3)
Principles 6 and 10, which require that
quality be built into trial design and
conduct through risk-proportionate
systems that prevent and address
serious non-compliance, and that clear
roles, delegation, oversight, and
appropriate documentation be
maintained throughout the trial
lifecycle.

- FDA adopts the ICH E3(R1) definition of a protocol deviation as any change, divergence, or departure

Subject eligibility and consent (inclusion/exclusion,
re-consent after amendments, documentation
errors).

Visit schedule and assessments (missed visits,
out-of-window procedures, missed endpoint
measurements).

Investigational product (dosing errors,
dispensing/accountability issues, temperature
excursions).

Safety reporting (late SAE reporting, missing
causality assessments, incomplete follow-up).
Data capture and source documentation (late entry,
inconsistent source, missing records).
Blinding/randomisation (incorrect randomisation
procedures, unblinding events).

Vendor and sample handling (lab kit deviations,
chain-of-custody issues, shipping delays).

from protocol-defined study design or procedures, while ICH E6(R3) focuses on identifying and
managing important protocol deviations that materially affect participant protection or data

reliability.

-> In the European Union, the concept of a serious breach is defined in the Guideline for the notification
of serious breaches of Regulation (EU) No 536/2014 or the clinical trial protocol as:
€ “Any deviation of the approved protocol version or of Regulation (EU) No 536/2014 that is
likely to affect to a significant degree the safety or rights of a subject or the reliability and
robustness of the data generated in the clinical trial.”
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Deviations rarely arise as isolated events. They cluster because the trial environment itself introduces
structural pressure. Protocol complexity and amendments increase cognitive load and training burden at
site level. Operational handoffs between sponsors, CROs and vendors introduce latency and variation in
documentation standards. Signals are dispersed across CTMS, EDC, eTMF, QMS tools, spreadsheets and
email, meaning emerging patterns are not immediately visible.

Classification differences across sites and functions further obscure recurrence. By the time evidence is
consolidated and impact assessed, corrective action is often delayed.

Clustering, therefore, is not primarily a behavioural issue. It is a systems issue driven by complexity,
fragmentation and delayed visibility.
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Impact on scientific validity and
critical data
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Deviations matter most when they affect critical data and critical processes defined in the protocol
risk assessment. While individual events may appear minor in isolation, their cumulative effect can
materially weaken the evidentiary strength of a trial. As deviations accumulate, they erode endpoint
interpretability, increase missingness, and introduce systematic and non-systematic bias,
particularly in studies with complex endpoints, tight visit windows, adaptive elements, or small
sample sizes. The scientific impact is rarely immediate or dramatic. Rather, it develops
progressively. A small number of missed assessments may appear manageable, but when clustered
across sites or concentrated within specific timepoints, they alter the distribution of evaluable data.
Over time, this affects statistical power, precision of estimates, and confidence in treatment effect
conclusions.

How deviations degrade evidence: common mechanisms

. Missed or out-of-window assessments reduce
evaluable data at key timepoints. This may require
imputation or exclusions, reducing power and
increasing reliance on modelling assumptions.

O ’I Endpoint missingness

. Inconsistent timing or procedural variation
increases variance. For time-sensitive endpoints,

Measurement bias : .
even small window shifts can alter response
trajectories and widen confidence intervals.

. Eligibility deviations weaken internal validity.
Population intearit Inclusion of ineligible subjects can distort baseline
P egrity risk and treatment effect estimates, particularly in

smaller or enriched populations.

. Dosing errors or interruptions alter
exposure-response relationships, complicating
PK/PD analyses and weakening dose-response
interpretation.

O 4 Treatment exposure distortion

. Recurrent non-adherence at site level often correlates
with broader documentation and reporting
weaknesses, increasing the risk that outcomes reflect
operational variability rather than treatment effect.

O 5 Site behaviour patterns
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Operational cost, timelines,
and hidden rework

Most deviation cost is indirect. The visible artefact is a deviation log entry; the substantive cost lies in
the time required to identify the issue, reconcile records across systems, assess impact, and defend
decisions. When deviations are detected late, this downstream rework compounds and directly affects

timelines, database lock readiness and reporting milestones.

Deviation cost rarely sits within a single function. It propagates across monitoring, data management,
medical review, statistics and governance. What begins as a local procedural lapse can evolve into a

multi-functional effort that extends well beyond the original event.

Monitoring and verification
burden

Re-monitoring visits and targeted
source data review are required to
confirm the scope of impact
across subjects and sites.

Data and analytical rework

Additional queries, data
corrections, cross-system
reconciliation and, where
necessary, statistical
reanalysis or sensitivity
analyses at CSR stage..

Documentation and governance
overhead

TMF remediation, consent or
training record replacement,
escalation calls, vendor
management discussions and
executive reporting.

CAPA and guality management
workload

Investigation, root cause analysis,
corrective and preventive action
implementation, and
effectiveness checks.

Medical and safety review
effort

Retrospective assessment of
unclear or late-reported events,
including follow-up and
documentation to confirm
subject impact.
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Regulatory inspections and sponsor audits evaluate whether a clinical trial was conducted in
accordance with the approved protocol, Good Clinical Practice (GCP), and applicable legislation.
Deviation risk becomes material when issues are systematic, poorly documented, inadequately
investigated, or associated with weak corrective and preventive action (CAPA). Even where the
immediate clinical impact appears limited, the absence of a coherent, contemporaneous evidence
trail can elevate findings to major or critical levels.

Was the trial conducted in accordance with the protocol
and GCP? Inspectors assess whether deviations cluster around critical-to-quality factors (e.g.,
eligibility criteria, safety monitoring, primary endpoint procedures). Repeated non-compliance
may indicate systemic control failure rather than isolated error.

How quickly were deviations identified? Were they
detected prospectively through monitoring or retrospectively at database lock? In the EU, serious
breaches must be reported without undue delay and no later than seven days after awareness.
Delayed detection or escalation often signals ineffective oversight systems.

Was there a structured, risk-based classification
process distinguishing minor deviations from important deviations (ICH E3 context) and from
serious breaches (EU CTR context)? FDA guidance emphasizes consistent identification and
documentation standards to preserve interpretability of trial data.

Did the sponsor perform a formal root cause
investigation? Was the CAPA proportionate to risk and verified for effectiveness? EU guidance
requires documented assessment of impact, root cause, and preventive controls.

Delegation does not remove sponsor responsibility.
Inspectors assess whether the sponsor maintained meaningful oversight of service providers
(e.g., labs, IRT vendors, data management vendors), including escalation pathways for
suspected serious breaches.

Can the organization demonstrate who knew what,
when they knew it, and what actions were taken? Inspectors frequently reconstruct deviation
timelines to assess whether management acted decisively and proportionately.

Incomplete consent documentation, delayed
implementation of revised consent forms, or enroliment of ineligible subjects are high-sensitivity
areas. FDA explicitly identifies failure to obtain informed consent or enroll per key eligibility
criteria as important deviations with potential safety and data implications
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Deviation counts show volume, not control maturity. Effective oversight is demonstrated by early

visibility, speed of response, and defensibility. Regulators assess these capabilities when evaluating
sponsor monitoring and deviation management. In the EU, timely awareness is especially important
because serious breaches must be reported within 7 days of awareness

KPI category

Metric (example

Why it matters

Typical data sources

(not already
logged/escalated)

visibility, not just
reporting.

definition)

Early visibility Time-to-detect (days: Late detection drives EDC/CTMS timestamps;
occurrence to sponsor rework and weak issues; monitoring notes
awareness) governance.

Signal value Net-new risks surfaced Proves oversight adds Deviation log snapshots;

CRO trackers; sponsor
tickets

Speed to action

Time-to-action (days:
awareness to
documented action)

Prevents spread and
recurrence.

CAPA/quality records;
CTMS tasks; training
completion

Recurrence control

Repeat deviation rate
(same type/site after
action)

Measures effectiveness
of interventions.

Deviation taxonomy; site
history; CAPA
effectiveness checks

Evidence readiness

Time-to-defend (hours to
assemble evidence pack)

Proxy for inspection
readiness and
management burden.

eTMF links; issue logs;
monitoring narratives

Vendor oversight

SLA anomaly detection
and escalation time

Controls CRO/vendor drift
before it becomes
systemic.

Vendor KPlIs; service desk
tickets; email/portal
alerts

Practical Note

Define clear timestamp rules for occurrence, awareness, and action.
Maintain traceable links to source evidence. This prevents metric
manipulation, supports audit defensibility, and aligns with regulatory
expectations for documented oversight and root cause management
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Worked examples: how KPlIs
move when deviation

signals are surfaced earlier
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The same deviation environment can produce very different outcomes depending on
whether signals are detected early, triaged consistently, and converted into documented
action with traceable evidence.

Late detection Earlier visibility (target
(common) state)

Time-to-detect: 7-14 days
(CTMS scheduling + EDC
timestamps).
Time-to-action: 3-7 days (site
retraining + scheduling
controls).

Repeat deviation rate: low
(pattern interrupted before it
spreads).

- Time-to-detect: 60-90 days
(found during pre-DBL checks).

- Time-to-action: 14-28 days
(classification debate and
impact assessment).
Repeat deviation rate: high
(pattern continues while
governance catches up).
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The same deviation environment can produce very different outcomes depending on
whether signals are detected early, triaged consistently, and converted into documented
action with traceable evidence.

Occurrence time Detection time Sponsor awareness Action time Closure time
time
when the protocol first documented when sponsor when corrective when . .
departure happened recognition (issue oversight becomes action is dEVIatIOﬂ:’CAPA is
(procedure/dose/vis created, monitoring explicit (ticket, QA documented closeq with
it date). note, email review record). (training completed, effechvenelss check
escalated). CAPA opened, site where applicable.
notified).

CTMS, EDC, eTMF, CRO monitoring narratives, vendor portals/reports (lab, imaging, IRT/RTSM,
eCOA/ePRO), and email/trackers.

A practical starting point is to map high value signals into a unified issue register with:

-> Stable taxonomy fields such as deviation type, criticality, site or vendor, and impacted process or
data

- Authoritative timestamps as defined above

- Direct links back to source evidence

KPIs are then computed from this register, not from fragmented system extracts. This approach reduces
reconciliation burden, improves repeatability, and ensures that performance metrics remain auditable
and traceable to original records.

In mature oversight models, the issue register becomes the control layer between operational systems
and governance reporting, providing a consistent basis for trend analysis, recurrence monitoring, and
inspection readiness.
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A practical way to prove value without a large system replacement is a focused oversight
assessment on one live study or study segment, designed to surface under-escalated
deviation risk and produce a defensible oversight pack.

agree scope, critical triage/validate with QA and deliver final report with

data/processes, taxonomy, ClinOps; classify impact; net-new risks, evidence trail,

and success criteria; connect identify clusters by recommended actions, and

data sources. site/vendor/process. KPI baseline vs improvement.
Week 1 Week 4 -5 Week 8

O O
O

Week2-3 Week 6 - 7
ingest signals and build an document actions and
initial risk register with governance decisions; initiate
evidence links. targeted remediation and
prevention.

= An oversight report highlighting the highest-risk deviation patterns with traceable evidence
(source to decision).

- A prioritised action list aligned to critical data and processes (including suggested CAPA where
appropriate).

- AKPI scorecard showing baseline and post-intervention movement (TTD, TTA, repeat rate,
evidence readiness).

- Areusable taxonomy and timestamp convention that can be applied to additional studies.

This approach is designed to demonstrate benefit quickly: it does not require replacing
CTMS/EDC/eTMF, and it produces sponsor-owned evidence suitable for audit and inspection readiness.
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OVERVIEW

Trial Oversight™ provides continuous,
protocol-centred visibility into how |-
clinical trials are executed in

practice, enabling earlier

identification of risk and stronger
control over study quality and

compliance.

_A Bayezian Clinical Trial Oversight

Clinical Trial Oversight
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Recent Protocol Violations

HOW IT WORKS

category 538 Number of Protocol Deviations  *

A 82 T

Protocol Deviations

Detais Recent Protocol Violations

Built for Regulatory Confidence

Protocol-Aware Intelligence

Our Al operates with full awareness of trial
protocols and predefined rulesets, ensuring
every action, assessment, and alert is aligned
with approved procedures. This guarantees
consistent, compliant oversight without
deviation or ambiguity.

Explore Trial Oversight™
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Deterministic, Explainable
Decisions

All analyses are driven by deterministic logic
rather than opaque models. Every outcome is
fully traceable, auditable, and explainable—
providing regulators, sponsors, and teams with
complete confidence in how decisions are made.

Continuous Real-Time
Monitoring

The system continuously monitors trial data in
real time, identifying anomalies, risks, and
deviations as they occur. This enables
immediate insight and faster intervention,
reducing operational risk and improving trial
integrity.
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—

Time-to-detect (TTD): median days from occurrence to sponsor awareness.

2. Net-new surfaced: issues surfaced by oversight that were not logged/escalated at time of

detection.

Time-to-action (TTA): median days from awareness to a documented corrective action.

Repeat deviation rate: proportion of deviations that recur after an action at the same site or

process.

5. Time-to-defend: time required to assemble an evidence pack for a deviation cluster (links to
sources, decisions, outcomes).

6. CAPA cycle time: days from CAPA open to closure, including effectiveness checks where

required.
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