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Executive Summary

Managing protocol deviations in clinical trials is a critical aspect of protecting participant safety and ensuring data
integrity. Protocol deviations—any departures from an IRB-approved protocol—can arise for many reasons, from
investigator or subject decisions to logistical challenges (! www.hhs.gov). Historically, inconsistency in definitions and
approaches caused significant confusion among sponsors, investigators, and IRBs (*) www.hhs.gov) (Clwww.hhs.gov).
However, recent developments—including FDA and ICH guidance—have begun to clarify classifications, reporting, and
management strategies. Key principles include differentiating planned vs. unplanned deviations (*)
www.wegclinical.com), and recognizing important (serious) deviations that impact safety or data versus minor variances.

Empirical studies reveal deviations are common in trials, often affecting a significant fraction of participants. For example,
Tufts Center data show Phase Il trials average ~119 deviations per study, impacting roughly one-third of subjects (°
www.appliedclinicaltrialsonline.com). Oncology and highly complex studies see even higher deviation rates (°
www.appliedclinicaltrialsonline.com). Most deviations are minor (Grade 1-2) and do not harm subjects (m
pme.nchinim.nih.gov), but a smaller number have major impact and warrant immediate action (°!
www.appliedclinicaltrialsonline.com) (! ichgep.net). Indeed, up to 30% of FDA inspection warning letters cite failure to follow

the protocol ({81 www.appliedclinicaltrialsonline.com).

This report provides a comprehensive analysis of protocol deviations: their definitions, causes, regulatory context, and
best practices for detection, handling, and prevention. We review historical perspectives (e.g. HHS/SACHRP
recommendations), current guidelines (FDA draft guidance, ICH Q&A), and global regulations (FDA, EMA, ICH) (!
www.hhs.gov) (laegemiddelstyrelsen.dk). We examine multiple classification schemes (e.g. planned vs. unplanned, major
vs. minor, serious breach) and illustrate them with examples (*°) v hhs.gov) (M www.clinicaltrials101.com). We
synthesize data from surveys and studies, including root-cause analyses and case audits (%' pmc.nchi.nlim.nih.gov) (*°!
pmec.nchi.nim.nih.gov), to detail the prevalence and impact of deviations. Moreover, expert opinions and research
underscore strategies to minimize deviations: rigorous quality by design, robust training and monitoring, and proactive
risk management (ICH E6(R3), E8(R1) updates). We present several real-world case vignettes where things went wrong
(e.g. major monitoring failures leading to missing consents) and how corrective/preventive actions can be implemented.
Finally, we discuss future directions, such as the FDA's December 2024 draft guidance on protocol deviations (comment
period closed February 2025), the finalized ICH E6(R3) GCP guideline (adopted January 2025), and evolving
technologies (Al analytics, centralized monitoring) that are reshaping protocol compliance.

Key recommendations include establishing clear SOPs for deviation handling, distinguishing critical deviations requiring
immediate action, involving IRBs and regulators as needed, and leveraging a robust QA/QC framework. By thoroughly
classifying, documenting, and analyzing deviations, sponsors and sites can not only protect participants but also enhance
data validity. Prevention is paramount: emphasizing simple protocols where possible, improving site education, and
employing risk-based oversight can substantially reduce deviation rates. All claims and recommendations in this report
are supported by extensive sources, as detailed in the sections that follow.

Introduction and Background

Clinical trial protocols are the foundation of rigorous research, providing the design, methodology, and procedures that
ensure the rights, safety, and well-being of participants and the integrity of the data (*“/ prmc.nchi.nlm.nih.gov). Under ICH
Good Clinical Practice (GCP), a protocol is defined as “a document that describes the objectives, design, methodology,
statistical considerations, and organization of a trial” (**! pmc.nchi.nim.nih.gov). In practice, strict adherence to the
approved protocol is expected to protect subjects and produce valid, high-quality data (*°' pmc.ncbi.nim.nih.gov) (*°!

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 2 of
reserved. 19


https://intuitionlabs.ai/articles/ai-good-documentation-practice
https://intuitionlabs.ai/articles/ai-good-documentation-practice
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=departures%20shall%20be%20herein%20referred,are%20inconsistent%20in%20addressing%20protocol
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=A%20problematic%20area%20in%20human,procedures%20for%20reviewing%20protocol%20deviations
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=in%20the%20IRB,adherence%20to%20the%20protocol%2C%20or
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20FDA%20defines%20two%20types,are%20identified%20after%20they%20occur
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20FDA%20defines%20two%20types,are%20identified%20after%20they%20occur
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=number%20of%20119%20total%20deviations%2C,dispersed%20and%20difficult%20to%20predict
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=number%20of%20119%20total%20deviations%2C,dispersed%20and%20difficult%20to%20predict
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=area,study%20volunteers%2C%20nearly%20double%20the
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=area,study%20volunteers%2C%20nearly%20double%20the
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20was%20observed%20that%20most,Grade%205
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20was%20observed%20that%20most,Grade%205
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=Finally%2C%20its%20important%20to%20note,of%20all%20warning%20letters
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=Finally%2C%20its%20important%20to%20note,of%20all%20warning%20letters
https://ichgcp.net/appendix-i-examples-of-serious-breaches#:~:text=having%20previously%20performed%20a%20pregnancy,did%20not%20receive%20essential%20concomitant
https://intuitionlabs.ai/articles/fda-pre-license-inspection-guide
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=Finally%2C%20its%20important%20to%20note,of%20all%20warning%20letters
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=A%20problematic%20area%20in%20human,procedures%20for%20reviewing%20protocol%20deviations
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=A%20problematic%20area%20in%20human,procedures%20for%20reviewing%20protocol%20deviations
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=,are%20discovered%20after%20they%20occur
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=and%20actions%3A
https://pmc.ncbi.nlm.nih.gov/articles/PMC4476253/#:~:text=A%20review%20of%20FDA%20WLs,the%20tip%20of%20the%20iceberg
https://pmc.ncbi.nlm.nih.gov/articles/PMC12579691/#:~:text=Study%20revealed%20that%20longer%20study,data%20integrity%20in%20clinical%20trials
https://pmc.ncbi.nlm.nih.gov/articles/PMC12579691/#:~:text=Study%20revealed%20that%20longer%20study,data%20integrity%20in%20clinical%20trials
https://intuitionlabs.ai/articles/ich-q8-pharmaceutical-development
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=A%20protocol%20is%20one%20of,refers%20to%20protocol%20and%20protocol
https://intuitionlabs.ai/articles/ich-e6-r3-gcp-guidelines-2026
https://intuitionlabs.ai/articles/ich-e6-r3-gcp-guidelines-2026
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=A%20protocol%20is%20one%20of,refers%20to%20protocol%20and%20protocol
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=The%20protocol%20is%20the%20document,becomes%20nonscientific%20and%20hence%20unethical
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267991/#:~:text=A%20protocol%20is%20a%20critical,governance%20have%20also%20become%20more
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/articles/managing-protocol-deviations?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech Managing Protocol Deviations: A Guide for Clinical Trials

pme.nchi.nim.nih.gov). In fact, deviations from the protocol, if not managed, can compromise data reliability or even raise

ethical issues (*°! pmc.nehi.nim.nin.gov) (¥ www.appliedclinicaltrialsonline.com). Missteps such as enrolling subjects outside
eligibility criteria, missing safety assessments, or improper drug dosing fall into this category. Even minor departures (e.g.
scheduling a visit a day late) must be tracked, as their cumulative effect can be substantial ("

www.appliedclinicaltrialsonline.com) ([b] pmc.ncbi.nim.nih.gov).

Protocol deviations have become more common as trials grow more complex. Modern protocols often involve numerous
procedures, eligibility checks, and intensive data collection, which can impede recruitment and trial execution (/!
pmc.ncbi.nim.nih.gov) (”8] www.appliedclinicaltrialsonline.com). One perspective article notes that “with the increased focus
on safety and efficacy, the complexity of the protocol is on the rise, a factor that is hampering recruitment and
delaying completion of trials” (*°! pmc.nchi.nim.nin.gov). This complexity means more opportunities for staff or
participants to stray from the protocol (°°! pmc.nchi.nim.nin.gov). Ghooi et al. </current_article_content>observe that as
protocols become harder to execute, “there is an expected rise in deviations from the protocol” (°°! pmc.ncbi.nlm.nih.gov).
Accordingly, sponsors are urged to minimize unnecessary complexity by focusing on critical data and endpoints (/!

pmc.ncbi.nim.nih.gov).

However, deviations may still occur for a variety of reasons (") wuw.hhs.gov). These include investigator decisions (e.g.
enrolling a slightly out-of-range patient), subject non-adherence (e.g. skipping a visit), technical failures (e.g. lab
equipment down), or emergency situations requiring immediate action ("' www.hhs.gov) (??) www.hhs.gov). For example, a
heavy snowstorm might prevent a subject from attending a scheduled visit (an unforeseeable, unpreventable deviation)
(P www.hhs.gov). Or an investigator might deliberately re-order survey questions thinking it improves data collection (a
planned deviation) (**/ vwww.hhs.gov). Some deviations are necessary to protect subjects (e.g. timing a medication
differently in an urgent situation) ([25‘ www.hhs.gov). Others are avoidable lapses (e.g. forgetting to obtain consent or
miscalculating a dose). What matters is that all deviations — whether accidental or intended, minor or major — are
identified, evaluated, and documented in a consistent way.

Historically, there has been no universally accepted definition or system for classifying protocol deviations in
regulatory standards (*) www.hhs.gov) (¢l www.appliedclinicaltrialsonline.com). Different terms have been used (e.g.
deviation, violation, variance, non-compliance) often interchangeably (“°/ vww.hhs.gov). This has led to confusion: one
FDA advisory committee noted “wide divergence” among institutions and IRBs on what constitutes a deviation and how to
address it (?/ www.hhs.gov). Recognizing this gap, professional bodies and regulators have moved to provide guidance.
For instance, the U.S. FDA released a draft guidance in December 2024 explicitly defining protocol deviation and
important protocol deviation, and recommending standardized reporting procedures (*/) vaw.wegclinical.comy (%)
www.wegclinical.com). The comment period for this draft guidance closed in February 2025, and as of early 2026 the
guidance remains in draft form pending finalization. Meanwhile, the finalization of ICH E6(R3) in January 2025 ("
citiprogram.org) has modernized GCP standards with a risk-based, quality-by-design framework that directly impacts how
protocol deviations are managed. The FDA adopted ICH E6(R3) Principles and Annex 1 in September 2025 (°°!
clinicalpathwaysresearch.com), with the EMA effective date set at July 2025. Similarly, HHS’s SACHRP (2012) issued
recommendations to clarify definitions and processes for deviations (**/ vww.hhs.gov) (2 www.hhs.gov). In Europe, the
Clinical Trials Regulation (EU No. 536/2014) introduced the concept of a "serious breach”, requiring sponsors to report
deviations that significantly affect safety or data (laegemiddelstyrelsen.dk) (** ichgcp.net). Additionally, the United
Kingdom’s new clinical trial regulations (under the Medicines for Human Use (Clinical Trials) Regulations 2024)
began phased implementation in April 2025 and take full effect from April 28, 2026, introducing streamlined notification
requirements and risk-proportionate approaches to protocol compliance (°“! pci.com).

In practice, managing deviations sits at the interface between sponsor oversight, site conduct, and ethical review.
Sponsors are responsible (under regulations like 21 CFR 312.56 and 812.150) for monitoring study conduct, ensuring
deviations are caught and corrected (*°! research.uams.edu) (' pme.ncbi.nim.nin.gov). Investigators must follow the
protocol and promptly report any deviations to the sponsor and IRB (°**/ www.wegclinical.com) (%% link.springer.com).
Institutional Review Boards (IRBs) or Ethics Committees (ECs) also play a role in reviewing and advising on deviations,

particularly those of higher risk (“) vww.hhs.gov) (°°1 www.hhs.gov). This report will explore these dimensions in depth:
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defining categories of deviations, examining who must act when they occur, and presenting data on their incidence and
impact.

Definitions and Classification of Protocol
Deviations

Before discussing management, it is essential to define what a protocol deviation is. In the absence of a single
regulatory definition, guidance documents have offered working definitions. The FDA's new draft guidance adopts the ICH
E3 Q&A definition: “any change, divergence, or departure from the study design or procedures defined in the protocol”
(“#www.wegcelinical.com). Furthermore, ICH E3 characterizes important (or significant) protocol deviations as those “that
may significantly impact the completeness, accuracy, and/or reliability of key study data or that may significantly affect a
subject’s rights, safety, or well-being” (**) www.wegclinical.com). In practice, both FDA and EMA guidance now differentiate
planned versus unplanned deviations. The FDA, for example, distinguishes unintentional deviations (errors or
unplanned departures discovered after the fact) from planned (pre-approved) deviations (intentional, pre-arranged
changes for a single participant) (“ vw.wegclinical.com).

The HHS/SACHRP Recommendation (2012) provided a useful taxonomy, categorizing deviations as (1) intentional
deviations decided by research staff, (2) deviations identified in advance but unavoidable, and (3) deviations discovered
after they occur (“' www.hhs.gov) (°7) www.hhs.gov). To illustrate, SACHRP lists examples of intentional deviations, such
as enrolling a 61-year-old subject in a 20-60 age-restricted trial, or re-ordering questionnaire items without IRB approval
(7 www.hhs.gov). In contrast, foreseen-but-unpreventable deviations could include a subject notifying in advance that
they will miss a visit due to a storm (*“! www.hhs.gov). And accidental after-the-fact deviations might be failing to
administer a required blood test or a subject omitting their medication (°°! www.hhs.gov). Importantly, SACHRP
differentiates these from other categories: actions taken to eliminate an immediate hazard (permitted by regulation) ([251
www.hhs.gov), and IRB-approved protocol amendments (which, if pre-approved by the IRB/sponsor, are not considered
deviations) (“°! www.hhs.gov).

Despite variations, a general consensus emerges: minor deviations are those unlikely to affect subject safety or data
quality, while major or important deviations have the potential to do so. Many authors use a continuum model: a single
trivial lapse is a deviation; repeated or systematic lapses affecting safety/data are misconduct or fraud ("
pme.ncbi.nim.nih.gov). Ghooi et al. propose a numeric grading scheme (Grade 1-5) based on impact (%!
pme.nchi.nim.nih.gov). They define Grade 1 as no impact, up to Grade 5 which would lead to death. In their review of 3
years of trial data, most deviations were Grade 1-2, with no Grade 5 events (") pmc.ncbi.nim.nin.gov). This aligns with the
observation that while PDs are frequent, truly catastrophic deviations are rare (““) pme.ncbi.nim.nih.gov) ("

pmc.ncbi.nim.nih.gov).

A simpler dichotomy is often used: “protocol deviations” (minor/non-critical) versus “protocol violations”
(major/significant) (““! pmc.nchi.nim.nin.gov). Kulkarni et al. (2022) audit for an ethics committee in India applied similar
distinctions: they classified issues as noncompliance (administrative), protocol deviations (minor risk), or protocol
violations (more than minimal risk) (**! pmc.ncbi.nim.nin.gov) (“°! pme.ncbi.nim.nin.gov). In that audit, deviation categories
included using the wrong consent version, enrolling slightly beyond sample size, or incomplete documentation (/*°!
pme.ncbi.nim.nih.gov) — all judged minor. Notably, no serious violations were found (“°! pmc.nchi.nim.nih.gov). This
highlights that many deviations are trivial oversights but must still be managed to maintain trust and quality.

Another axis of classification is by intentionality. The FDA draft guidance emphasizes this distinction: unintentional
deviations (errors) are generally identified after occurrence, whereas “planned deviations” are proactively planned for
specific participants and usually require prior sponsor/IRB approval (! www.wegclinical.com). For instance, if a participant
slightly fails an entry criterion due to an innocuous lab anomaly, the site may propose a one-off protocol waiver. By
contrast, routinely dosing a subject outside the protocol schedule is an error that would be logged as a deviation after the
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https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20International%20Conference%20on%20Harmonisation%C2%A0,R1%29%20definitions
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20International%20Conference%20on%20Harmonisation%C2%A0,R1%29%20definitions
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20FDA%20defines%20two%20types,are%20identified%20after%20they%20occur
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=This%20recommendation%20specifically%20addresses%20three,types%20of%20deviations
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=,subjects%20more%20than%20other%20subjects
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=,subjects%20more%20than%20other%20subjects
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=The%20second%20topic%20of%20focus,5%20below
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=such%20deviations%20are%20not%20identified,unanticipated%20problem%20involving%20risks%20to
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=Deviations%20from%20the%20protocol%20performed,the%20focus%20of%20this%20recommendation
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=Deviations%20from%20the%20protocol%20performed,the%20focus%20of%20this%20recommendation
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/2012-march-30-letter-attachment-c/index.html#:~:text=IRB%20approved%20changes%20in%20research,is%20an%20intentional%20protocol%20deviation
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=Thus%2C%20the%20noncompliance%20continuum%20has,as%20misconduct%20and%20even%20fraud
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=Thus%2C%20the%20noncompliance%20continuum%20has,as%20misconduct%20and%20even%20fraud
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=A%20new%20method%20has%20been,over%20the%20last%203%20years
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=A%20new%20method%20has%20been,over%20the%20last%203%20years
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20was%20observed%20that%20most,Grade%205
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=Deviations%20from%20the%20approved%20protocol,training%2C%20and%20can%20be%20prevented
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20was%20observed%20that%20most,Grade%205
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20was%20observed%20that%20most,Grade%205
https://pmc.ncbi.nlm.nih.gov/articles/PMC4936072/#:~:text=It%20is%20accepted%20that%20deviations,be%20classified%20as%20a%20fraud
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267994/#:~:text=Results%3A
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267994/#:~:text=and%20suboptimal%20data%20storage,protocol%20violations%20were%20observed
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267994/#:~:text=Results%3A
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267994/#:~:text=Results%3A
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267994/#:~:text=and%20suboptimal%20data%20storage,protocol%20violations%20were%20observed
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=The%20FDA%20defines%20two%20types,are%20identified%20after%20they%20occur
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/articles/managing-protocol-deviations?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
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fact. This planning approach aligns with risk-based thinking: planned deviations can be assessed in advance (with an IRB
amendment if needed), whereas unplanned deviations trigger reactive responses.

In addition, in many jurisdictions “serious breaches” or “serious non-compliance” have been formally defined

(particularly in Europe). Under EU Regulation 536/2014, a serious breach is “a breach likely to affect to a significant
degree the safety and rights of a subject or the reliability and robustness of the data” (laegemiddelstyrelsen.dk).

Examples (as per EMA guidelines) include systematic dosing errors harming subjects or repeated protocol deviations that

compromise data integrity (°* ichgcp.net). A single isolated minor error (e.g. a one-time missed lab sample with no harm)

would not qualify (“"/ichgcp.net). Thus, EU sponsors must report any breach fitting the serious threshold to regulators

within 7 days (laegemiddelstyrelsen.dk). Other authorities use similar concepts: the FDA Compliance Program Guidance
on clinical investigator inspections highlights “significant deviations” in patient safety reporting as a major finding (**!

fda.complianceexpert.com).

Ultimately, any classification serves to triage response. Minor deviations may only require logging and trending, whereas

important deviations demand immediate notification and corrective action. Table 1 below illustrates common categories of

deviations (adapted from expert sources (I*?) www.clinicaltrials101.com) (laegemiddelstyrelsen.dk)) with examples and

recommended actions.

Category

Critical | Serious
Breach
(Major/Important
Protocol
Deviation)

Major Deviation
(Non-critical but
material error)

Minor Deviation

Description (Impact)

Events that could significantly affect participant

. . . . [50]
safety, rights, or major data integrity (

link.springer.comy (aegemiddelstyrelsen.dk).

These often involve systematic failures or serious errors.

Deviations likely to bias study results or impact

[51]

safety if recurrent (

www.clinicaltrials101.com, ('50|

link.springer.com). Notimmediately life-

threatening, but may jeopardize data validity or require
patient risk assessment.

Administrative or logistical variances with minimal or no
[53]

impact on safety or data (

www.clinicaltrials101.com, ('50|

Iink.springer. COIM). These are routine issues

that do not compromise key trial objectives.

Examples

Dosing wrong drug or dose to subjects; systematic
missing of key endpoints; fraud or data falsification;
enrolling patients without consent or with known

[9]

exclusion criteria; repeated failures to report SAEs (

ich gcp.net) (aegemiddelstyrelsen.dk).

Missed or out-of-window primary endpoint assessments;

use of prohibited concomitant medication in some
subjects; incorrect visit procedures that affect data

qualily([Sl] www.clinicaltrials101.com,.

e.g. Missing CRF signature date if sequence is clear;

slight delays (few days) in non-critical assessments (e.g.

53
lab drawn 1 day late) ([JJ]

www.clinicaltrials101.comy; small

deviations in background data documentation.

Response/Actions

Immediate containment (treat subject if needed); urgent CAPA
49
and quality investigation ([ |

www.clinicaltrials101.com). Notify sponsor,
IRB/EC, and regulatory authorities per required timelines (e.g.
within 7 days for serious breaches in EU
(laegemiddelstyrelsen.dk)). Possibly suspend site or study until
resolved.

Promptly correct and document each occurrence. Conduct
impact assessment and root cause analysis; retrain staff. Trend

[51]
across sites to detect patterns (

www.clinicaltrials101.com, ([52]
Iink.springer.com). Exclude affected data per SAP as

needed. Report to sponsor/IRB as required (and Health
Authorities if specified).

Document in site logs and tracking databases. Aggregate data
review to detect trends. Generally no immediate reporting
needed beyond normal monitoring. Use for quality improvement

and training. (Often only reported in periodic safety/annual
reports.) ([541 Iink.springer.c0m>([55]

www.wcgclinical.comy

Table 1. Categories of Protocol Deviations (adapted from expert quidance (°°! link.springer.com) (1
www.clinicaltrials101.com)). “Serious breaches” (critical deviations) are treated as regulatory-reportable breaches in some
regions (laegemiddelstyrelsen.dk). Each case must be assessed individually.

Regulatory and Ethical Context

Regulatory agencies worldwide emphasize strict compliance with the approved protocol. The U.S. Code of Federal

Regulations, for instance, mandates prompt reporting of deviations that affect subject safety or data integrity. FDA's 21
CFR 312.60/66 requires investigators to obtain and document informed consent and to abide by the investigational plan,

and 21 CFR 312.56 mandates sponsor monitoring to ensure protocol adherence (°° research.uams.edu). Similarly, device

rules (21 CFR 812.140/150) parallel these requirements for device trials. Noncompliance can trigger FDA sanctions:

failure to properly report deviations or to conduct a trial per protocol is a top violation on FDA Form 483 and in warning

letters (°°! research.uams.edu) (°www.appliedclinicaltrialsonline.com). In fact, analyses show nearly 30% of FDA warning

letters involve protocol non-compliance (' www.appliedclinicaltrialsonline.com). For example, a sponsor was cited for failing

to catch that 26 out of 50 participants had no documented consent (°°! research.uams.edu). In another, lapses in IRB
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https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://ichgcp.net/appendix-i-examples-of-serious-breaches#:~:text=relapse,did%20not%20receive%20essential%20concomitant
https://ichgcp.net/appendix-i-examples-of-serious-breaches#:~:text=1,generated%20in%20the%20clinical%20trial
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=According%20to%20Regulation%20,becoming%20aware%20of%20the%20breach
https://fda.complianceexpert.com/news/clinical-investigators-receive-warning-letters-over-lack-of-ind-and-not-following-protocol#:~:text=Clinical%20Investigators%20Receive%20Warning%20Letters,IND%20and%20Not%20Following%20Protocol
https://fda.complianceexpert.com/news/clinical-investigators-receive-warning-letters-over-lack-of-ind-and-not-following-protocol#:~:text=Clinical%20Investigators%20Receive%20Warning%20Letters,IND%20and%20Not%20Following%20Protocol
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,full%20CAPA%20with%20effectiveness%20checks
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://ichgcp.net/appendix-i-examples-of-serious-breaches#:~:text=having%20previously%20performed%20a%20pregnancy,did%20not%20receive%20essential%20concomitant
https://ichgcp.net/appendix-i-examples-of-serious-breaches#:~:text=having%20previously%20performed%20a%20pregnancy,did%20not%20receive%20essential%20concomitant
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,full%20CAPA%20with%20effectiveness%20checks
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,full%20CAPA%20with%20effectiveness%20checks
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=According%20to%20Regulation%20,becoming%20aware%20of%20the%20breach
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,trend%3B%20address%20via%20routine%20coaching
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,trend%3B%20address%20via%20routine%20coaching
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,trend%3B%20address%20via%20routine%20coaching
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,trend%3B%20address%20via%20routine%20coaching
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=,trend%3B%20address%20via%20routine%20coaching
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=Study%20teams%20typically%20conduct%20periodic,additional%20efforts%20should%20be%20considered
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=Study%20teams%20typically%20conduct%20periodic,additional%20efforts%20should%20be%20considered
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=retraining%3B%20escalate%20to%20critical%20if,trend%3B%20address%20via%20routine%20coaching
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=retraining%3B%20escalate%20to%20critical%20if,trend%3B%20address%20via%20routine%20coaching
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=retraining%3B%20escalate%20to%20critical%20if,trend%3B%20address%20via%20routine%20coaching
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=retraining%3B%20escalate%20to%20critical%20if,trend%3B%20address%20via%20routine%20coaching
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,both%20programmatic%20and%20manual%20methods
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=Protocol%20Deviations%20%28PD%29%20%20,per%20the%20sponsor%E2%80%99s%20reporting%20timelines
https://www.wcgclinical.com/insights/protocol-deviations-explained-understanding-the-fdas-draft-guidance/#:~:text=Protocol%20Deviations%20%28PD%29%20%20,per%20the%20sponsor%E2%80%99s%20reporting%20timelines
https://link.springer.com/article/10.1007/s43441-021-00269-w#:~:text=,%E2%80%9D
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=and%20actions%3A
https://www.clinicaltrials101.com/protocol-deviations-handling-strategy-a-compliance-first-system-for-safety-integrity-and-inspection-readiness-2/#:~:text=and%20actions%3A
https://laegemiddelstyrelsen.dk/en/licensing/clinical-trials/gcp-inspection/notification-of-serious-or-repeated-non-compliance/#:~:text=A%20serious%20breach%20means%20a,generated%20during%20the%20clinical%20trial
https://research.uams.edu/research-compliance/news/fda-warning-letter-failure-to-ensure-proper-monitoring-of-investigation/#:~:text=Failure%20to%20ensure%20proper%20monitoring,56%28a
https://research.uams.edu/research-compliance/news/fda-warning-letter-failure-to-ensure-proper-monitoring-of-investigation/#:~:text=1,Specifically
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=Finally%2C%20its%20important%20to%20note,of%20all%20warning%20letters
https://www.appliedclinicaltrialsonline.com/view/quantifying-protocol-deviation-experience-by-clinical-phase#:~:text=Finally%2C%20its%20important%20to%20note,of%20all%20warning%20letters
https://research.uams.edu/research-compliance/news/fda-warning-letter-failure-to-ensure-proper-monitoring-of-investigation/#:~:text=1,Specifically
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/articles/managing-protocol-deviations?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=managing-protocol-deviations-a-guide-for-clinical-trials.pdf
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approval and dosing regimen errors went undetected until FDA intervention (°/! research.uams.edu) (°°!

research.uams.edu).

To address inconsistencies, regulatory guidance has recently evolved significantly. The FDA draft guidance (December
2024) provides the first official FDA definitions of protocol deviations. It adopts ICH definitions and clarifies reporting
expectations for sponsors, investigators, and IRBs (/) www.wegclinical.com) (Pl www.wegclinical.com). The draft
establishes a simplified two-category framework: important protocol deviations and other protocol deviations,
replacing the varied labels (major, minor, critical, noncritical) that different organizations had used previously (°°
acrpnet.org). The draft also distinguishes unintentional vs. planned deviations and stresses reporting of important
deviations. Key points for sponsors include documenting all deviations and focusing on “critical to quality” elements
during protocol design (°°) v wegclinical.com). Investigators are urged to report deviations promptly to sponsors,
especially those affecting safety or data (°“/ vwww.wegclinical.com). For planned deviations in drug trials, prior sponsor and
IRB approval is required (except emergencies) (°* www.wegclinical.com). The comment period closed in February 2025,
and as of early 2026 the guidance remains in draft form; once finalized, it will standardize expectations and reduce
ambiguity in reporting.

Separately, the landmark finalization of ICH E6(R3) in January 2025 has reshaped the GCP landscape for protocol
deviation management. ICH E6(R3) replaces the 2016 E6(R2) addendum and introduces a modernized, risk-
proportionate framework emphasizing quality by design, proportionality, and flexibility (*°' citiprogram.org). The guideline’s
Principles and Annex 1 became effective in the EU in July 2025, in the U.S. in September 2025 (when FDA released its
final adoption guidance), and in Canada in April 2026 (°°! clinicalpathwaysresearch.com) (°* acrpnet.org). Annex 2, which
addresses non-traditional trial designs (decentralized, pragmatic, and platform trials), was expected to be finalized in
early 2026. Under ICH E6(R3), sponsors are explicitly expected to implement a quality management system (QMS) that
includes systematic identification, evaluation, and prevention of protocol deviations as part of ongoing quality assurance
—reinforcing many of the best practices already discussed in this report.

In the European Union, Regulation (EU) No. 536/2014 instituted the concept of a “serious breach” of protocol or GCP. A
serious breach is defined essentially the same as an FDA important deviation: one significantly affecting subject safety or
data (laegemiddelstyrelsen.dk). Sponsors must report serious breaches (and repeated non-compliance) via the EU
Clinical Trial Information System (CTIS) within seven days of discovery (laegemiddelstyrelsen.dk). EMA guidance and
Appendix | to ICH GCP provide examples (Table 2) of what constitutes a serious breach (°*! ichgcp.net). Notably, isolated
minor errors (e.g. subject given a stable expired IMP) are explicitly not considered serious breaches (*’'ichgcp.net).
When a breach is reported, regulators assess its seriousness and may require additional CAPAs, amendments to the
protocol, or even stop the trial (laegemiddelstyrelsen.dk). For example, the Danish Medicines Agency lists examples of
reportable breaches such as failing to report SAES, suspected data fraud, systematic deviations in
consent/randomization, or substantial dosing errors (laegemiddelstyrelsen.dk). These examples underscore that multiple
or system-wide deviations trigger regulatory action.

Other agencies likewise focus on deviations. Institutional Review Boards in the U.S. are required to have SOPs for
handling reports of non-compliance, including serious/unanticipated problems, and to ensure subjects’ welfare (157
www.hhs.gov) (P2 www.hhs.gov). Good Clinical Practice guidelines (ICH E6) emphasize that protocols are designed for
participant protection and data integrity (°°! link.springer.com), implicitly discouraging deviations. They allow deviations
only if mitigating immediate hazards (with prompt IRB notification) (‘°*! www.hhs.gov) (“*) www.hhs.gov). Nowadays,
regulatory oversight is firmly risk-based: the finalized ICH E6(R3) (which supersedes E6(R2)) and E8(R1) promote
focusing on key study aspects (“critical to quality” factors) during protocol design and monitoring, rather than checking
every item equally (°° pmc.nchi.nim.nin.gov) (°°' www.wegelinical.com). The goal is to identify potential deviation hotspots
upfront and allocate resources accordingly. For instance, a complex protocol might highlight critical endpoints and

eligibility as risk areas to monitor more intensively (:°°! vww.wegelinical.com) (°°) pme.nebi.nlm.nih.gov).

In sum, compliance with the protocol is mandatory. Regulations and guidance clearly distinguish between administratively
acceptable changes (with review) and unauthorized deviations. Sponsors and investigators must therefore operate within
an established framework: any unplanned departure generally needs to be documented and, if significant, reported to
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IRBs and regulators. The guidance and cases above illustrate that regulators view many deviations as serious lapses if
left unchecked ( ) ( ). Conversely, clear policy and training
(discussed later) are encouraged to minimize deviations and handle them properly when they occur.

Detecting and Documenting Deviations

Early detection is the first step in managing protocol deviations. Many deviations are discovered through routine trial
oversight mechanisms. Traditional on-site monitoring visits (100% or risk-based) remain a primary source: monitors
review patient charts, consent forms, CRFs, and logs to check compliance. Deviations may also surface during
centralized monitoring of data trends (e.g. missing data, outliers, timing patterns) ( ). Modern
trials leverage electronic systems: for example, EDC systems can flag data entries outside expected ranges; interactive
response technology (IRT) can report randomization or drug supply mismatches; ePRO platforms can show dropouts; lab
systems can identify out-of-range samples. These “rings of detection” create multiple independent triggers (

). For instance, a subject listed as taking an IMP too many times may be flagged in an EDC audit,
while a data manager might notice a missing central randomization record, both signaling possible deviations.
Redundancy is vital: if one net fails, another should catch the signal ( ).

Sites themselves should report deviations. Investigators are ethically and regulatorily obligated to notify sponsors/IRBs of
any deviations they identify ( ). SOPs (and training) should encourage immediate reporting of even
small lapses, rather than covering them up. Many sites now incorporate deviation logs or trackers into their quality
processes, ensuring each new deviation is recorded as soon as it is discovered. As one expert suggests, all monitors and
site staff should fill out a structured deviation form to capture a minimum dataset ( ). This
form would typically include: unique ID, subject ID, protocol version, date of deviation (occurrence vs discovery), narrative
description, initial severity classification, any immediate corrective item, impact on safety/data, and proposed CAPA (see
[Table 1]). Such structured logging ensures consistency and completeness of information across sites. It also enables
automation (e.g. linking entries to the EDC or CTMS) and tracking of categories (as recommended by TransCelerate (

)-

Once a deviation is detected, documenting it thoroughly is crucial. Documentation serves audit trails and analysis. Best
practice is to immediately note the finding in the Trial Master File (TMF) or site logs and attach supporting documents
(e.g. lab reports, CRF pages). If a subject’s data are impacted, annotations may be made on the CRF (or eCRF audit
log). The deviation should also be entered into an appropriate sponsor database (for example, a CAPA system or risk
management tool). If it relates to a Subject (e.g. missed visit), a note may go into the subject’s source record where
allowed.

Importantly, deviations should be documented without blame. Quality experts emphasize “no shame, no blame” cultures
for deviation reporting ( ). The goal is objective problem-solving, not punishment. A root-cause
mentality—asking “why did this happen?”—should inform the documentation. The famous 5-Whys or Fishbone (Ishikawa)
analyses are recommended ( ). For instance, if a site repeatedly records protocol visits late,
the underlying cause might be “stringent visit windows in a busy outpatient setting” or “lack of reminder systems”, not
simply “site negligence”. This analysis is attached to the deviation report, not in the regulatory report unless required, but

in internal CAPA logs, as a basis for prevention.

Response and Management of Deviations

After a deviation is logged, analysis begins. Every deviation (even minor) should be reviewed to assess: (a) The cause
(human error? misunderstanding? system issue?); (b) The impact on subject safety or rights; © The impact on data
quality. This triage determines the next steps.
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« Impact on Safety/Rights: Determine if an individual subject was harmed or put at risk. For example, did missing a lab delay a needed
intervention? If any immediate risk is identified, the priority is to address that (e.g. ensure safety tests are done). In urgent cases, FDA

and GCP allow brief deviations to avoid harm, provided follow-up approval is sought ([25] www.hhs.gov). If a subject’s rights or welfare
were compromised, this may also qualify as an Adverse Event or an Unanticipated Problem, triggering IRB/REG reporting.

« Impact on Data Integrity: Evaluate whether the deviation led to incomplete or unreliable data. Missing critical measurements, protocol
non-adherence in efficacy endpoints, or systematic errors would affect data. If so, the sponsor statistician must decide how to handle
affected subjects in the analysis (e.g. exclude them from per-protocol group). As TransCelerate recommends, the impact of important
deviations should be documented in the clinical study report ([70] link.springer.com). For example, if a patient received a prohibited
medication mid-study, that patient’s results may be downplayed in efficacy summaries.

« Reclassification Potential: Some deviations may initially seem minor but warrant reclassification if they recur. TransCelerate notes that

triggers like high frequency or meeting a volume threshold can upgrade a deviation’s status (mJ link.springer.com). Thus, periodic
reviews of logged deviations (e.g. at data monitoring committee meetings) can reveal trends needing urgent action.

In all cases, a Corrective and Preventive Action (CAPA) plan is drafted. Corrective actions address the immediate error
(e.g. re-training the specific staff who made the error, revising a document), while preventive actions tackle the root cause
(e.g. simplifying a procedure, algorithmic checks in EDC). The analysis and CAPA should be documented. Regulatory
bodies expect sponsors to verify that CAPAs are effective (e.g. no repeat error at that site) (" link.springer.com).

The flow of reporting depends on the deviation’s classification. Important or serious deviations typically must be
reported on formal timelines. FDA draft guidance (Table 1) suggests sponsors notify FDA of important deviations (drug or
device studies) in the summary reports to FDA (IND and IDE annual/periodic reports) (°°) www.wegclinical.com).
Investigators should inform the sponsor immediately of all deviations, especially important ones (°*) www.wegclinical.com).
IRBs should be notified of important deviations that affect subject safety or consent (°*! www.wegclinical.com). Less critical
deviations may be summarized periodically to IRBs (e.g. at continuing review) (I'?! www.wegclinical.com). In practice, many
institutions have local policies: e.g. an IRB may require prompt reporting of any unplanned deviation and specify which
can be deferred. The FDA's draft guidance and WCG's tables outline these responsibilities clearly (17!
www.wegclinical.com) (74 www.wegelinical.com). Appendix tables (1 & 2 above) summarize sponsor vs investigator

reporting tasks.

When managed properly, a deviation never means the study must halt. Rather, it should trigger learning. For critical
deviations, however, fallbacks exist: halt new enroliment, amend the protocol, or even terminate the study if risks are
unacceptably high. Regulators have the authority to stop trials when non-compliance is egregious
(laegemiddelstyrelsen.dk) (°°! research.uams.edu). Avoiding such actions depends on swift remedy and transparency.

Data and Evidence from Research

Quantitative studies underscore how common and diverse protocol deviations are, and what factors drive them. A
landmark Tufts CSDD study (187 protocols, pre-pandemic) found astoundingly high rates of deviations (°!
www.appliedclinicaltrialsonline.com) (° www.appliedclinicaltrialsonline.com). Phase 1l trials averaged 119 deviations each,
involving about 33% of participants (°' www.appliedclinicalirialsonline.com). Phase Il averaged ~75 deviations (implicating
~30% of subjects) (\'°! pubmed.nchi.nlm.nih.gov). Oncology trials were even higher: combined Phase II/I1l oncology
protocols saw roughly 109 deviations on average, affecting ~47% of enrollees (°/ www.appliedclinicaltrialsonline.com). In
contrast, rare-disease trials (fewer endpoints, smaller populations) averaged ~78 deviations (28% of subjects) ("**
www.appliedclinicaltrialsonline.com). These figures reveal that deviations are not rare blips but a routine part of trial conduct.

Various analyses highlight risk factors. Getz et al. (Tufts) found deviations increased with protocol complexity and size.
The number of endpoints and procedures per visit (protocol complexity measures) were positively associated with
deviations ("°! www.appliedclinicaltrialsonline.com). Trials spanning more countries or having more sites showed more
deviations (") www.appliedclinicaltrialsonline.com): more investigators means more variability in execution (/")

www.appliedclinicaltrialsonline.com). Study duration is another factor: longer trials had more deviations (*°!
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pme.nchi.nim.nih.gov). Demographic factors (age, gender, insurance) generally showed no consistent link to deviation
rates (") pme.nebinim.nih.gov), suggesting site and protocol factors dominate. Staff experience has mixed findings: while
one study found experienced teams improve adherence, the 2025 combination-products analysis found study staff

training and preparedness were key to mitigating deviations ("°' pmc.nchi.nim.nih.gov) ("% pme.ncbi.nim.nih.gov).

Smaller audits confirm these patterns. Ghooi et al. (2016) reviewed deviations at a single center over 3 years (1**!
pme.nchi.nim.nih.gov). They classified each deviation by impact grade and found the vast majority were minor (grade 1-2)
(" pmec.nebi.nim.nih.gov), with no fatal outcomes observed. Kulkarni et al. (2022) audited 54 postgraduate research
projects and found Protocol Deviations or Violations in 23 (42.6%) of them (1*°/ pmc.ncbi.nim.nih.gov). These were mostly
administrative or minor issues (e.g. consent documentation, sample size deviations) and no serious violations occurred
([45] pmc.ncbi.nim.nih.gov) ([46] pmec.nchi.nim.nih.gov). Likewise, a Perspect Clin Res survey found the top reason for
deviations was incomplete reporting of deviations (42.5%) and documentation gaps (33.3%), indicating under-recognition
of problems (\"°! pmc.nebi.nim.nih.gov).

Importantly, deviations are a leading cause of regulatory findings. Getz (2022) notes that protocol non-adherence is the
top cause (=30%) of FDA Form 483 and warning letter observations (i www.appliedclinicaltrialsonline.com). O'Reilly’s
2013 analysis of FDA Warning Letters to sponsor-investigators (FY2008-12) confirms this: the most cited deficiency was
“lack of monitoring” — essentially failing to prevent or catch protocol deviations (" pmc.ncbi.nlm.nih.gov). This analysis
found that half of all sponsor warning letters were issued to investigators acting as their own sponsors, and in those

letters 100% noted monitoring failures (*?! pme.nebi.nim.nih.gov). These “canaries in the coal mine” emphasize that without

vigilant oversight, deviations multiply.

Figures and statistics from the literature are summarized in Table 2. This table compares several studies and regulatory
analyses that quantify deviations or compliance issues:

Study / Source Context Key Findings

[7] Proposed 5-level grading of deviations by impact (Grade 1-5). Found most deviations were Grade 1-2; no
Ghooi et al. 2016 mc.ncbi.nim.nih.gov; R 7 . )

c°p gov various trials over  Grade 5 (fatality) events occurred ([ ] pmc. ncbi.nim.nih. JOV). Grades reflect increasing
Single-center (Jehangir Hospital, India) 2013-2015

Review of PDs in

impact on data/subject welfare.

PDs (including noncompliance) found in 23/54 protocols (42.6%). Classified as administrative

Kullarni et al. 2022 (7] pmc.ncbi.nim.nih.gov) (461 54 protocols ) v A R [45]
noncompliance or minor deviations; no major violations observed (

bi.nl ih analyzed via
mc.ncbi.nim.nin.gov) i . . . .
p gov suneyandsite |0y nebi.nlm.nih.govy ¢*¢1 pme.ncbi.nim.nih.gov). common issues: missing
Audit of PG dissertations at an Indian ethics committee review
audit reports, consent form discrepancies, data handling lapses.
Analysis of
[79] protocol Cited Kulkarni's findings that 42.5% of deviations were unreported and 33.3% incompletely documented
Chodankar 2023 (editorial) ( pmc.ncbl.nlm.nlh.gow deviations in ([79J pmc.ncbmlm.mh_go\/). highlighting gaps in deviation reporting. Emphasized training and
Overview & audit report cited academic .
monitoring to reduce devs.
research
Phase Ill trials averaged 119 deviations/protocol (affecting ~1/3 of subjects) ([51
Getz et al. (Tufts) 2022 ([5] Wwwappl iedclinicaltrialsonline. COIM). Oncology trials: ~108 deviations (Phase I1/111)
www.appliedclinicaltrialsonline.com)([6] Mult-company affecting 47% of patients (°! www.appliedclinicaltrialsonline.com). peviations
N - N N data (pre-2020) (7]
www.app liedclinicaltrialsonli ne.com correlated with #sites, endpoints, procedures (
Benchmarking from 187 trials www.appliedclinicaltrialsonline.comy; rare diseases had fewer (=78 deviations, 28%
patients).
- ion s [75]
Phase II: mean 75 deviations; Phase IIl: mean 119 deviations (
Tufts CSDD 2022 ([75] pubmed.ncbi.nlm.nih.gOV) (s above) pubmed.ncbl.nlm.nlh.QOV). Nearly one-third of enrollees experienced a deviation in each
Same as above trial. More sites strongly predicted more deviations ([77]
www.appliedclinicaltrialsonline.com,.
[12] Review of Sponsor-investigators issued ~16 letters (half of sponsor letters). The top violation cited was “failure to
O'Reilly et al. 2013 mc.ncbi.nlm.nih.gov; warning letters to
ey etd { p gow monitor” ([12J pmc.ncb|.nlm.n|h.gOV). Many letters noted combined sponsor/investigator
FDA Warning Letters (FY 2008-2012) sponsor- )
investigators lapses, underscoring enforcement focus on protocol adherence.

Table 2. Selected findings on protocol deviations and compliance issues in clinical trials. (PD = protocol deviation; PG =
postgraduate; FY = fiscal year)
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These data collectively show that protocol deviations are both prevalent and consequential. On average, one can expect
dozens of deviations per large trial (°/ vww.appliedclinicaltrialsonline.com), often impacting a significant fraction of subjects.
Most are minor, but the few serious deviations can endanger patient safety or trial validity, drawing regulatory scrutiny.
Moreover, the studies emphasize risk factors: larger, longer, more complex trials with many sites have more deviations
(" www.appliedclinicaltrialsonline.com) (¥ www.appliedclinicaltrialsonline.com). Conversely, staff training and trial design
(fewer unnecessary procedures) can mitigate deviations (*°' pmc.nchi.nim.nin.gov) (°°' www.wegclinical.com). These
evidence-based insights inform a proactive approach: by understanding common deviation sources, teams can prioritize

prevention.

Best Practices and Preventive Strategies

Minimizing protocol deviations is far preferable to merely managing them. A holistic approach to quality is recommended,
beginning in the planning phase and continuing through close-out (°°) vw.wegelinical.com) (5% link.springer.com). Key
strategies include:

« Protocol Design & Quality by Design (QbD): Designing protocols with an emphasis on “critical to quality” (CtQ) factors reduces

unnecessary complexity (IGOJ www.wegclinical.com). Engage statisticians, clinicians, and patients early to set feasible eligibility and visit
schedules, avoiding overly tight windows or redundant procedures. As WCG advises, focus on core safety assessments and endpoints;

anything not critical should be minimized (°°! www.wegclinical.com). TransCelerate and FDA both emphasize that a risk-based design

—identifying and simplifying high-risk elements up-front—can drastically cut deviations later ([801 link.springer.com) ([601
www.wegclinical.com). For example, if a biosample collection is non-essential, making it optional can prevent missed visits. Getz (Tufts)

76]

noted that the number of endpoints and per-visit procedures modestly predicted deviations ([ www.appliedclinicaltrialsonline.com),

suggesting streamlining studies (fewer tasks) will improve compliance.

« Training and Site Readiness: Well-trained site teams are essential. Most site-caused deviations stem from inexperience or
misunderstanding of protocol requirements ([65] pme.ncbi.nlm.nih.gov). Sponsors should provide comprehensive protocol training and
easy reference materials. For instance, clear checklists of inclusion/exclusion, consent elements, and visit schedules help prevent
oversight. Reinforce training on common pitfalls (e.g. drug accountability, reporting of SAEs). Industry data show that with targeted
training programs (such as WCG's “Total Training”), deviations can drop by 35-50% ([81] www.wcgclinical.com) ([69]

www.clinicaltrials101.com). Similarly, ethics committees performing site initiation visits can catch and correct potential issues early. The

importance of training is underscored in surveys: Ghooi and colleagues found that many site deviations were preventable with better
training ([82] pmec.ncbi.nim.nih.gov), and Chodankar recommends enhanced site education as a preventative measure ([65]
pmc.ncbi.nim.nih.gov).

« Monitoring and Oversight: A robust monitoring plan detects deviations quickly. The latest guidance encourages risk-based monitoring
(RBM) rather than full 100% SDV. RBM focuses on critical data and processes, which aligns oversight effort with areas prone to
deviations (IGSJ pmc.ncbi.nim.nih.gov) (LGOJ www.wegclinical.com). Centralized data monitoring (via analytics) can identify anomalies
across sites (e.g. outliers in visit timings or missing data patterns). On-site monitors remain invaluable for source verification and
coaching. Monitors should explicitly review deviation logs and consent forms at each visit, not just rely on reported issues. Transparent
communication between monitoring vendors and sponsors ensures deviations found on visits are promptly escalated. Senior
management (e.g. Quality Assurance) should review trending metrics of deviations by site and category to spot systemic problems early.

« Electronic Tools and Automation: Technology can enforce protocol rules. For example, Electronic Data Capture (EDC) systems can
lock fields until prerequisites are met, or generate alerts for inconsistent entries. Electronic consent could flag missing items. Real-time
dashboards can report upcoming visits outside windows or approaching IP expiry. Some sponsors set up automated notifications for
missed CRFs. These tools not only catch deviations but also serve as training aids by bringing potential issues to the team'’s attention
immediately.
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« Standard Operating Procedures (SOPs) and Culture: Sponsors and CROs should have clear, documented processes for deviation

management ([83] www.thefdagroup.com) ([84] www.thefdagroup.com). SOPs should define who identifies deviations, how they are
logged, and timelines for review and reporting. Roles and responsibilities must be established: e.g. the site coordinator may log initial
details, the medical monitor assesses safety impact, and the project manager ensures regulatory reporting. A culture that encourages

reporting (not assigning blame) is crucial ([69] www.clinicaltrials101.com). Regular audits (internal or by IRBs) reinforce this culture; one

audit found that nearly half of sites did not fully report deviations, indicating the need for oversight ([79] pme.ncbi.nlm.nih.gov). When
sponsors train sites, explicitly cover the definition of a deviation and the expectation to report everything, no matter how small.

In summary, prevention of protocol deviations is a multi-faceted endeavor. It requires thoughtful protocol design that
avoids unnecessary complexity ("% www.appliedclinicalirialsonline.com), intensive site education, diligent monitoring
(especially of “hot spots”), and an organizational mindset focused on continuous improvement. These investments pay off
by reducing downstream corrective work and safeguarding trial validity.

Case Studies and Real-World Examples

To illustrate the principles in action, we consider real scenarios of protocol deviations and their management.

Case Study 1: Monoclonal Antibody Trial — Monitoring Oversight Failed. In 2014, the FDA issued a warning letter to
the sponsor (Columbia University) of a uterine fibroid trial for “failure to ensure proper monitoring” of the protocol (!
research.uams.edu). The result was multiple serious deviations: An investigator had failed to obtain informed consent from
26 of 50 subjects, and yet the sponsor’s monitoring had not caught it (°°! research.uams.edu). The IRB approval also
lapsed for over two months, during which 6 subjects were enrolled and dosed without approval (°°! research.uams.edu).
Finally, 4 subjects in different arms were given incorrect dosing regimens, conflicting with the protocol-specified schema
(%% research.uams.edu) (87 research.uams.edu). These were all major deviations that risked participant rights and data
validity, yet sponsor oversight was inadequate. The FDA mandated corrective actions: retraining monitors and
investigators, revising SOPs, and holding the sponsor responsible for catching issues early (°?) research.uams.edu). This
case underscores that uncorrected deviations can accumulate to regulatory enforcement, even if there was no malign
intent.

Case Study 2: Postgraduate Research Audit - Common Minor Deviations. An ethics committee audit of 54 ongoing
student projects (perhaps the Kulkarni study) found that 23 protocols had deviations or non-compliances (*°!
pme.nchi.nim.nih.gov). Examples included using an outdated version of the consent form, enrolling more subjects than
approved, or missing documentation of approvals (:“°! pmc.nchi.nim.nih.gov). By definition, these were non-serious (no
subject harm) and corrective advice was given (e.g. reconsent patients with correct form, update records). This scenario
is common: most deviations in academic or non-regulated settings are minor “slips” in documentation. It illustrates that
active auditing can reveal many issues that sites themselves overlook. The IRB used this data to tighten its ongoing
oversight of student trials and now requests deviation reports at continuing review.

Case Study 3: Sponsor Investigator Warning Letters. In 2025, FDA again targeted investigators who were their own
sponsors. According to industry news, two physician-investigators received warning letters for failing to follow IND
procedures and study protocols (1°°! fda.complianceexpert.com). In one letter (Dr. Gadgeel), the site had not complied with
the protocol’s inclusion criteria and failed to obtain informed consent for multiple subjects. Such cases often involve off-
label use of investigational products outside the IND, or enrolling ineligible patients. They highlight that even experienced
clinicians can inadvertently drift from the protocol, especially under time pressure. The takeaway is that sponsor-
investigators bear dual responsibility and must apply rigorous checks as if they were an external sponsor (%7

fda.complianceexpert.com) (HZJ pmc.ncbi.nim.nih.gov).

Case Study 4: Serious Breaches in Europe. Consider a hypothetical example reflecting EMA guidance (! ichgcp.net):
A multi-site EU trial used an investigational drug requiring pregnancy testing per protocol. One site failed to test a
pregnant woman and dosed her with the study drug, leading to a miscarriage. This would clearly fit the definition of a
serious breach (°' ichgcp.net). The sponsor would have to report it to regulators immediately, amend the protocol (e.g.
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strengthen consent form/pregnancy checks), and take steps at all sites to prevent recurrence. If this error had been an
isolated misunderstanding, it might not reach “serious breach” level; but given the patient harm, it would be classified as
such.

These examples illustrate how deviations range from benign to critical, and how the response must be calibrated. In
every case, transparent documentation and rapid root-cause investigation are non-negotiable. The Dr. Lobo case shows
that “no harm yet” does not excuse lapses; regulators expect sponsors to identify and fix problems proactively. The audit
illustrates that even in educational settings, protocol rigor matters. And the EU scenario emphasizes that when patient
safety is at risk, deviations become high-stakes crises. Practical lessons include: (a) Train monitors to check consent and
approvals carefully; (b) require sites to report every deviation, not just “big” ones; © maintain an independent data review
to capture missed deviations; (d) use deviation committees or quality boards to assess trends.

Implications and Future Directions

Clinical trials continue to grow in complexity and scale, so protocol deviations will remain a major challenge. However, the
regulatory and industry landscape is evolving with this realization in mind.

Regulatory Guidance and Enforcement: The FDA draft guidance on protocol deviations (December 2024) (17!
www.wegclinical.com) and the finalization of ICH E6(R3) in January 2025 signal that deviation management is now a
foreground regulatory priority. The FDA guidance, whose comment period closed in February 2025 and which remains in
draft as of early 2026, explicitly favors the term “protocol deviation” over "violation” (°°! www.wegclinical.com), and
encourages harmonized terminology (notably adopting “important deviation” in place of synonyms) (°*
www.wegclinical.com). International harmonization has made significant progress: ICH E6(R3) Principles and Annex 1 are
now in effect across major regulatory regions (EU since July 2025, U.S. since September 2025, Canada since April 2026)
(5% clinicalpathwaysresearch.com), with Annex 2 covering non-traditional trial designs (decentralized, pragmatic, and
platform trials) expected to be finalized in 2026. ICH E6(R3) formally integrates risk-based approaches, emphasizing
proportionality, flexibility in protocol design, and mandatory quality management systems (QMS) for all trial stakeholders.
The United Kingdom’s new clinical trial regulations (fully effective April 28, 2026) also introduce risk-proportionate
oversight and streamlined notification requirements ([32‘ pci.com). On the enforcement side, scrutiny continues to intensify.
FDA inspectors routinely examine deviation logs and meeting minutes for evidence of effective CAPAs (1°!
research.uams.edu). Likewise, EU authorities audit adherence to serious breach notification rules under EU Regulation

536/2014. A failure to properly manage and document deviations will increase audit risk.

Technology and Data Analytics: Leveraging data to preempt deviations is rapidly becoming standard practice rather
than a frontier concept. Advanced analytics (Al/machine learning) are now being deployed—not merely piloted—to
predict sites at higher risk of deviation by analyzing historical patterns. For example, Al-powered centralized monitoring
platforms can identify that a site with frequent past subject dropouts or data entry anomalies is likely to miss follow-ups,
enabling proactive intervention before deviations accumulate. Real-time monitoring platforms aggregate open deviations
across studies to spot emerging issues (e.g. a new batch of IMP with stability problems or systematic visit window
violations). Cloud-based trial master files and electronic trial management systems (eTMFs/CTMS) ensure all
stakeholders see the latest protocol version and approvals, reducing mismatches. The growing adoption of eConsent
platforms has reduced consent-related deviations by ensuring version control and complete documentation. Wearable
devices and remote patient monitoring in decentralized trials streamline data collection procedures, lowering human error.
However, the rise of decentralized and hybrid trial designs also introduces new deviation types (e.g. eCOA non-
compliance, remote dosing errors, home-nursing protocol adherence challenges) that sponsors and regulators are
actively working to address through ICH E6(R3) Annex 2 and emerging industry guidance.

Quality Management Systems (QMS): At the organizational level, sponsors are increasingly embedding deviation
tracking within broader QMS frameworks—now a formal requirement under ICH E6(R3). This means not only logging
deviations, but integrating them with auditing findings, risk assessments, and compliance metrics. A closed-loop CAPA
system can ensure that a corrective action (say, a new training module) is linked to the original deviation. Under ICH
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E6(R3), a proactive QMS is mandatory for all trial stakeholders, which explicitly includes robust deviation processes, risk
identification, and quality tolerance limits (QTLs). QTLs—defined boundaries for acceptable variation—incorporate
deviation rates and trigger pre-specified actions if exceeded, enabling early detection of systemic problems across sites
or studies.

Cultural Shifts: There is a mindset change underway: deviations are increasingly seen not as excuses, but as signals for
systemic improvement. Leading organizations emphasize human factors analysis when analyzing deviations (*°”
www.clinicaltrials101.com). Rather than penalizing individuals, sponsors are striving to make the system error-resistant.
This involves examining whether the protocol and processes made the mistake too easy to commit. For instance, if
multiple sites administered a drug incorrectly due to confusing labeling, the response is to simplify the labeling or add
clarifying instructions. The concept, raised in deviation management literature, is to make the right action “easy and the
wrong action hard” (1°*) www.clinicaltrials 101.com).

Global Collaboration and Education: Finally, as seen with TransCelerate’s toolkit (! link.springer.com) (°%
link.springer.com), industry groups are pooling knowledge. Shared learning platforms and conferences (like DIA or WCG
webinars) disseminate case studies of deviations and mitigation strategies. Medical institutions are also better educating
clinical researchers on compliance obligations. The SACHRP 2012 recommendation (I www.hhs.gov) (°) v hhs.gov)
for joint FDA-OHRP guidance has partially materialized as well, with OHRP (through the Common Rule) continuing to
stress protocol adherence in human subjects research. As more data becomes publicly available (e.g. FDA publishes
483s, SEP lists), sponsors can benchmark deviation patterns and audit each other’s trials for best practices.

In the near future, we should watch for several developments. The finalization of the FDA's draft guidance on protocol
deviations will formalize the two-category classification (important vs. other) as the U.S. standard. The completion of ICH
E6(R3) Annex 2 will provide specific guidance for managing deviations in decentralized, pragmatic, and platform trials—
trial designs that are increasingly common but lack established deviation management frameworks. Additionally,
proposals for mandatory deviation summaries in Clinical Study Reports (CSRs) under a revised ICH E3 would force
sponsors to disclose all protocol drift in their final reports, further incentivizing deviation control. The UK’s new clinical trial
framework (fully effective April 2026) also introduces a risk-proportionate model that may influence other jurisdictions.

Overall, managing protocol deviations is a dynamic field. The lessons learned from past errors (and near-errors) can be
codified into better processes. By maintaining rigorous quality systems and learning continuously, sponsors can “turn
when things go wrong” into opportunities to improve trial practice rather than threats to a study’s validity.

Conclusion

Protocol deviations are an undeclared cost of clinical research: a ubiquitous byproduct of complex studies that, if
unmanaged, can erode trial quality, compromise participant protection, and even jeopardize trial admissibility. This
comprehensive report demonstrates that with diligent classification, monitoring, and analysis, protocol deviations can be
transformed from silent saboteurs into data points for continuous improvement.

Key takeaways include:

« Clear Definitions and Expectations: Protocol deviations encompass any departures from the approved plan. Regulators now
emphasize consistency in definitions (ICH/FDA/EMA) and urge standardized reporting practices ([2] www.hhs.gov) ([28]

www.wegclinical.com). Sponsors should align their policies accordingly.

« Proactive Detection: Multiple detection channels (on-site, centralized, self-reporting) must be leveraged. A structured deviation log form

and automated alerts ensure no deviation goes unnoticed ([66‘ www.clinicaltrials101.com) ([67‘ www.clinicaltrials101.com).

« Thorough Analysis: Every deviation merits impact and root-cause analysis. Subject safety and data integrity are the litmus tests for

action ([25] www.hhs.gov) ([52] link.springer.com). Documentation should be objective and comprehensive.
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« Appropriate Response: Incidents are managed on a spectrum. Minor deviations mainly require logging and trend review, while

significant ones demand CAPAs, re-training, and possibly regulatory notification ([49] www.clinicaltrials101.com)
(laegemiddelstyrelsen.dk). Learning is the goal at each level.

« Preventive Culture: Emphasize “error-proof” systems. Training, simplified protocols, and quality management (including Capas and

audits) help prevent many deviations from occurring (L65J pmec.ncbi.nim.nih.gov) ([GOJ www.wcgclinical.com).

The evidence clearly supports that deviations, while mostly not catastrophic, still carry risk. Industry benchmarks show
that even well-run trials encounter tens to hundreds of deviations, involving a large fraction of participants (°!
www.appliedclinicaltrialsonline.com) (hwww.appliedclinicaltrialsonline.com). We have seen how a lack of prompt action on
deviations can trigger regulatory censure (°°! research.uams.edu) (*?! pme.nchi.nim.nih.gov). Conversely, implementation of
best practices—rooted in GCP and risk-management principles—can dramatically reduce deviations ([65]
pme.ncbinim.nih.gov) (°°) v wegclinical.com). For instance, one editorial notes that with better site training and
monitoring, deviations (and resulting FDA warnings) could be substantially mitigated (1°°/ pmec.ncbi.nim.nin.gov) (!

www.appliedclinicaltrialsonline.com).

Looking ahead, clinical research teams should integrate protocol deviation management into the core trial Quality
Management System—now a formal requirement under ICH E6(R3). This includes using data-driven KPIs (e.g. deviation
frequency per site, quality tolerance limits), routinely reviewing trends, and involving leadership in QRM (Quality Risk
Management). As technology advances (centralized monitoring platforms, Al-driven predictive analytics), sponsors have
increasingly powerful tools to predict and prevent deviations. Moreover, patient-centric and flexible trial designs
(encouraged by ICH E8(R1) and the forthcoming ICH E6(R3) Annex 2 for non-traditional trials) may inherently reduce
deviation pressure by accommodating real-world patient circumstances.

In conclusion, managing protocol deviations is a multifaceted endeavor that requires vigilance, transparency, and a
culture of quality. When a deviation occurs, the steps are clear: document and classify the event, evaluate its
implications, correct and prevent recurrence, and communicate to stakeholders as required. By doing so, trial teams
uphold ethical standards and ensure that “data generated are reliable and reproducible, supporting a clear interpretation
of results while protecting participants” (\°*! link.springer.com). All strategies discussed are firmly anchored in regulatory
guidance, empirical data, and expert practice, as cited herein. Ultimately, embracing robust deviation management not
only averts regulatory pitfalls but also fortifies the credibility and success of clinical research.
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systems with advanced analytics and regulatory compliance capabilities.

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

Al Chatbot Development: Create intelligent medical information chatbots, GenAl 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.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights
reserved.
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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. Al-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 Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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