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Al in Compliance Monitoring

Opportunity and Risk for Regulatory
Data Governance

The organizations winning with Al-enabled compliance

aren’t moving fastest. They can explain every decision
W H IT E PA P E R the model makes.

Abstract

Compliance monitoring in pharma has always been a numbers problem: too many records, too few reviewers,
and a sampling approach that catches a fraction of what’s actually happening across GxP operations,
pharmacovigilance, and promotional review. Artificial intelligence looks like the obvious fix, and in narrow ways
it already is. But the same properties that make Al powerful for compliance monitoring, its ability to find
patterns humans miss and process volumes humans can’t, also make it harder to explain to an inspector who
wants to know exactly why a system flagged, or didn’t flag, a specific record. The FDA’s draft guidance on Al in
regulatory decision-making and the joint FDA-EMA guiding principles published in January 2026 both point
toward the same expectation: the more a model’s output touches a patient-facing or compliance decision, the
more rigorous the validation and human oversight has to be'. This paper examines where Al is already delivering
real value in regulatory data governance, where the explainability and audit-trail risks are genuine rather than
theoretical, and introduces OmniTek’s OmniSentinel framework for deploying Al-enabled compliance monitoring

that can survive an inspection, not just a pilot demo.
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The Compliance Monitoring Math Hasn’t Worked in Years

Every compliance function in a regulated life sciences organization runs on the same uncomfortable math: the volume
of records, promotional materials, adverse event reports, deviation logs, and audit trails needing review has grown
faster than the headcount available to review them. The standard workaround has been sampling. Review a percentage,
extrapolate a risk picture, and hope the sample caught what matters. That approach made sense when full review was

operationally impossible. It has held up for years mostly because nobody had a credible alternative.

Al changes that math in a way that’s hard to overstate. Regulatory affairs teams have already deployed Al and machine
learning across submissions, labeling, and pharmacovigilance workflows, with FDA reporting more than 500 drug
submissions containing Al components reviewed between 2016 and 2023, a number that keeps climbingi. The FDA
launched its own generative Al review tool, internally called Elsa, in June 2025, a clear signal that the agency itself sees
Al as part of how regulatory review gets done, not just something to watch warily from the outside’. Compliance
monitoring is following the same trajectory. Instead of sampling 10 percent of promotional materials or deviation
reports, an Al-enabled system can screen all of them, continuously, flagging the ones that actually warrant a human

look.

That shift from sampling to full coverage is the real opportunity, and it’s worth sitting with for a moment before getting
to the risk side of the ledger. A compliance function that reviews everything instead of a sample doesn’t just catch more
problems. It catches them earlier, before a pattern has had time to compound across a full product line or therapeutic
area. That’s the kind of capability regulators have been asking the industry to build for years, and it's finally

operationally realistic.

Why This Is Harder Than It Looks

None of that changes what compliance monitoring actually is at its core: a set of decisions that have to be defensible

to an inspector, months or years after the system made them. That’s where Al’s strengths turn into its hardest problem.

The industry has a name for it: the black box problem. Complex models, particularly the kind that perform best at
pattern detection across large, messy datasets, don’t always produce a clean explanation for why they reached a
particular conclusion. Regulators are explicit that this isn’t good enough for decisions that touch product quality or
patient safety. The FDA’s approach, described across its draft Al guidance and its emphasis on Good Machine Learning
Practice, calls for a risk-based, lifecycle view: transparency, validation, and ongoing monitoring scaled to how much a
model’s output actually influences a regulated decision™. An Al tool that flags an unusual chromatography result for
human review is a very different risk than one that autonomously closes out a deviation without a person ever looking

at it, even if the underlying model is identical.

Audit trail integrity compounds the problem. Traditional software validation rests on a simple property: the same input
produces the same output, every time, and that determinism is what makes a validated system defensible. Al and
machine learning systems don’t offer that guarantee by default. Model behavior can drift as the data it sees evolves,
which means a system validated against last year’s data may not behave identically against this year’s, even with no
code change at all. Inspection guidance in pharmacovigilance has been explicit that Al documentation now needs to go
well beyond a system description, extending to bias testing, performance degradation monitoring, and the ability to

explain a decision to a non-technical inspector on demand®.
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Promotional review offers a concrete illustration of the stakes. Review of marketing materials has traditionally relied
on manual, expert-driven read-throughs precisely because judging whether a claim is fair and balanced requires context
an algorithm doesn’t automatically have. An Al system that pre-screens materials for likely violations can meaningfully
cut the volume a human reviewer has to read line by line, but if the system can’t articulate why it flagged one claim and
passed another nearly identical one, the compliance team inherits a defensibility problem it didn’t have before. The
same logic applies to adverse event triage in pharmacovigilance, where a model that silently reprioritizes case severity

without a visible rationale creates exactly the kind of gap an inspector is trained to probe.

Introducing OmniSentinel: A Five-Dimension Framework for Al-Enabled Compliance
Monitoring

OmniTek Consulting developed OmniSentinel to help regulatory, quality, and compliance leaders evaluate and govern
Al-enabled monitoring systems without either overselling what the technology can do or underselling the real efficiency
gains it offers. The framework scores five dimensions independently, before a monitoring use case moves from pilot to

a validated, production system touching real compliance decisions.

1. Detection Precision: How accurately, and how completely, the system identifies the anomalies, deviations, or
non-compliant materials it was built to catch, compared against the manual review baseline it's meant to
improve on. Precision without recall is a system that looks good in a demo and misses real problems in

production.

2. Explainability and Audit Trail Integrity: Every flagged and unflagged record needs a traceable rationale that a
non-technical inspector can follow, not just a confidence score. If a compliance team can’t reconstruct why the
model made a specific call six months later, the system isn’t ready for a regulated decision, no matter how

accurate it tests.

3.  Human-in-the-Loop Governance: Defined escalation thresholds determine which findings a system can act on
independently and which require human review before anything happens. The right threshold varies by use
case, but setting one at all, explicitly and in writing, is what separates governed Al from an autonomous black

box.

4. Data Lineage and Provenance: GxP data integrity principles, commonly summarized as ALCOA+, apply just as
much to the data feeding an Al model as they do to the records that model is monitoring. A monitoring system

trained or operating on data with unclear lineage inherits every gap in that lineage.

5. Continuous Validation: Because model behavior can drift as underlying data changes, a validated Al
monitoring system needs ongoing performance checks built into its lifecycle, not a one-time validation exercise
treated as permanent. This is the pillar most organizations underinvest in, because it doesn’t have a clean

finish line the way a traditional validation project does.

Most compliance functions should start with detection precision and explainability, since a system that can’t explain
itself has no path to production regardless of how well it performs. Continuous validation comes last operationally, but
it needs to be designed into the system from day one, not bolted on after an inspector asks how the organization knows

the model still works the way it did when it was validated.
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Advantages and Risks of Al-Enabled Compliance Monitoring

Advantages:

= Full coverage instead of sampling. Al-enabled monitoring can screen every record instead of a percentage,

closing the gap between what compliance functions review and what actually exists.

= Earlier signal detection. Continuous monitoring surfaces patterns while they’re still small and manageable,

rather than after they’ve compounded into a serious finding.

= Meaningful efficiency gains. Tasks that used to take a trained reviewer minutes per record can, with the right

validation in place, take seconds, freeing skilled compliance staff for the judgment calls that actually need them.

= A defensible story with regulators. Agencies are actively signaling, through guidance and their own tool
adoption, that they expect Al to be part of how the industry manages compliance going forward. Getting ahead

of that expectation, with the governance to back it up, carries real credibility.
Risks:
= Explainability gaps. A model that can’t produce a clear rationale for its decisions creates exposure the moment
an inspector asks a follow-up question the compliance team can’t answer.

= Regulatory uncertainty. Guidance is still evolving quickly. The EU Al Act’s high-risk provisions came into force in
August 2026, and the FDA-EMA joint principles are barely a year old, which means organizations are building

governance against a moving target".

= False positive and false negative rates. An overly sensitive system buries reviewers in noise; an undersensitive

one creates false confidence that coverage is happening when it isn’t.

= Automation complacency. The efficiency gains are real enough that organizations can start trusting the system
more than the validation supports, quietly eroding the human oversight the governance model assumed would
stay in place.

Case in Point: Two Approaches to Al-Enabled Pharmacovigilance

Trade press and vendor case material on pharmacovigilance offer a useful contrast between organizations that built Al
monitoring on a solid governance foundation and those that didn’t. Coverage of Al adoption in drug safety functions
describes organizations that documented their Al systems inside the Pharmacovigilance System Master File from the
outset, with validation records, defined performance metrics, and audit trails built to ALCOA+ standards before the
system ever touched a live signal detection workflow". In those cases, Al-enabled monitoring caught safety signals
measurably earlier than the manual baseline, and the documentation held up when regulators asked how the system
worked.

Industry commentary on agentic Al adoption tells a more cautionary story about organizations that deployed
monitoring tools on top of disconnected, unvalidated infrastructure, treating the Al as a bolt-on efficiency tool rather
than a system requiring the same rigor as any other GxP technology". In those cases, the tools reduced manual workload
in the short term but left QA and computer system validation teams facing audit trail gaps and unclear accountability

once regulators started asking pointed questions about how specific decisions were made.

@ info@omnitekconsulting.com | omnitekconsulting.com | McLean, VA | Serving clients nationwide Page 4



OMNITEK CONSULTING Al IN COMPLIANCE MONITORING

The pattern is consistent: the organizations getting real, defensible value from Al-enabled compliance monitoring are

the ones that treated governance as part of the deployment from day one, not as a remediation project after the fact.

Recommendations for Regulatory and Quality Leaders

1. Stand up an Al governance committee before the first tool goes live, with representation from quality,
regulatory, IT, and the business function the tool will monitor.

2. Require an explainability standard for every model touching a regulated decision, defined clearly enough that
a non-technical inspector could follow the rationale for any single flagged or unflagged record.

3. Set human-in-the-loop thresholds explicitly and in writing, rather than leaving the line between automated

action and human review to informal practice.

4. Fold Al validation into the existing computer system validation framework, using GAMP 5 principles as the

starting point rather than building a parallel process from scratch.

5. Pilot in lower-risk workflows first, and treat a successful pilot as the start of a continuous validation

commitment, not the finish line.

Measuring Success: KPIs for Al-Enabled Compliance Monitoring

= Detection accuracy and false positive rate, tracked against the manual review baseline the system replaced.
= Time-to-flag compared with the prior manual or sampling-based process.

= Audit and inspection findings tied to Al systems, the clearest measure of whether governance is keeping pace

with deployment.

= Model override rate, how often human reviewers disagree with an Al recommendation, as a proxy for both
model reliability and staff trust.

= Documentation completeness for every validated model, measured against the organization’s own Al
governance standard.

Final Thoughts

Al-enabled compliance monitoring is not a hypothetical for regulated life sciences organizations anymore. The
technology works, the efficiency case is real, and regulators have made clear they expect the industry to move in this
direction rather than resist it. The organizations that get this right will not be the ones that deployed fastest. They will
be the ones that can put an inspector in front of any flagged record, or any record the system chose not to flag, and

explain exactly why, with documentation built in from the start rather than assembled under pressure after the fact.

That discipline is the whole difference between Al as genuine signal and Al as a liability wearing an efficiency case. The
pressure to show Al progress in compliance functions will keep building. The organizations treating that pressure as a
reason to build governance first are the ones whose monitoring systems will still be running, and still be trusted, the

next time an inspector walks in the door.
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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 regulatory, quality, and compliance leaders evaluating Al-enabled monitoring, OmniTek brings a structured,
evidence-based approach to a technology decision that’s easy to get wrong in either direction. We help organizations
apply the OmniSentinel framework to evaluate whether a proposed Al monitoring use case is ready for a regulated
environment, build the explainability and audit trail documentation that holds up under inspection, and integrate Al
validation into existing GxP and computer system validation frameworks rather than treating it as a separate problem.
Whether your organization is piloting its first Al-enabled compliance tool, preparing for evolving FDA and EMA
expectations around Al governance, or trying to close a documentation gap in a system that’s already live, OmniTek can
help you build monitoring capability that survives an inspection as well as it performs in a demo.

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

McLean, VA | Serving
clients nationwide
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Click here to book a 15-minute call to see how OmniTek can help your team put these insights into

practice.
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