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Executive Summary

Good Clinical Practice (GCP) is the internationally accepted standard for ethical and scientific quality in the
conduct of clinical trials involving human subjects (! ichgep.net) (2} www.fda.gov). Its 13 fundamental principles
— enshrined in the ICH E6(R2) guideline — provide a framework to protect trial participants and ensure the
integrity and reliability of clinical trial data (\" ichgcp.net) () www.fda.gov). This report provides an in-depth
analysis of these 13 principles, exploring their origins, rationale, regulatory context, and practical
implementation. We detail how each principle (from conducting trials ethically to implementing robust quality
systems) is intended to safeguard participants and improve data quality. Historical examples (e.g. the Tuskegee
Syphilis Study) and modern case illustrations (such as recent FDA warning letters) highlight the consequences
of GCP violations. Data from regulatory inspections and surveys underscore the areas of common challenge
(e.g. protocol compliance and documentation) and the critical need for training and oversight (*/
pme.ncbi.nim.nih.gov) () pme.ncbinim.nih.gov) ("°) pme.ncbinim.nih.gov). The report also examines global
perspectives - including the roles of FDA, EMA, and WHO - and discusses future directions such as
decentralized trials, digital health technologies, and the forthcoming ICH E6(R3) revision focusing on risk-
based, quality-by-design approaches (1! ichgcp.net) (/! www.qualio.com). In conclusion, adherence to GCP’s 13
principles is essential for ethical, reliable clinical research, and continual updates and training are needed to
meet emerging challenges. All assertions and data are supported by authoritative sources (ICH guidelines,
regulatory agencies, and the academic literature).

Introduction and Background

Clinical research poses profound ethical and practical challenges: protecting human subjects while generating
reliable evidence to advance medicine. GCP arose from a series of historical events and ethical codes that
underscored the need for rigorous standards. The Nuremberg Code (1947) and Declaration of Helsinki (first
adopted 1964, last amended 2013) established foundational ethical principles for human experimentation (!
ichgep.net) (www.ema.europa.eu). These, together with the U.S. Belmont Report (1979) and other national laws,
emphasize informed consent, risk-benefit assessment, and subject safety. In particular, the Declaration of
Helsinki's priority on subject welfare is echoed in GCP: the EMA notes that GCP’s protection of trial subjects "is
consistent with the principles set out in the Declaration of Helsinki” (www.ema.europa.eu).

The International Council for Harmonisation (ICH) formalized these ideas into a harmonized guideline. In
1996, the original ICH E6 “"Good Clinical Practice” guideline was published, providing a unified standard for trial
design, conduct, monitoring, and reporting. In 2016, an integrated addendum (E6(R2)) updated the guideline to
address modern challenges, explicitly enumerating 13 principles spanning ethics, scientific validity, oversight,
and quality systems (/" ichgcp.net) (! ichgep.net). U.S. law (21 CFR Parts 312, 812, etc.) and EU laws (e.g.
Directive 2001/20/EC, Regulation 536/2014) require compliance with GCP or equivalent protections
(www.ema.europa.eu) (* www.fda.gov). Globally, GCP has been adopted or recognized by regulatory bodies
(FDA, EMA, PMDA, ICH Partner countries, WHO) as the benchmark for trial conduct (‘*) www.fda.gov) (1!

www.fda.gov).

The current state of GCP emphasizes not only traditional safeguards but also innovations. For example, ICH
E6(R2) explicitly encourages "“innovative digital health technologies, such as wearables and sensors” in trials,
provided they maintain quality and patient safety (!°/ ichgcp.net). The ongoing ICH E6(R3) draft (endorsed 2023)
further shifts towards proactive risk-based quality management (Quality-by-Design) and broadened trial models
(V" www.qualio.com). At the same time, recent events (e.g. the COVID-19 pandemic) have prompted interim
regulatory guidances on remote monitoring and decentralized trial methods, illustrating the adaptability of GCP
principles.
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From a quantitative standpoint, clinical research is a vast enterprise. Millions of participants enroll in tens of
thousands of trials each year worldwide (www.who.int) (\° www.statista.com). Such scale demands rigorous
oversight: for instance, the FDA notes that "an adequate regulatory oversight” via GCP inspections is critical
given the globalization of trials and their complexity ("*) www.fda.gov). Indeed, collaborative inspection programs
(FDA/EMA) inspect dozens of sites yearly, identifying recurring deficiencies. A recent analysis of 49 joint FDA-
EMA inspections (2009-2015) found protocol compliance and documentation issues to be the most common
findings ('*! pmc.nebi.nim.nih.gov) () pme.nebi.nim.nih.gov). These data-driven insights underline the ongoing
challenges in applying GCP in practice.

Purpose of this Report: We aim to provide an exceptionally comprehensive review of GCP’s 13 principles. We
examine each principle’s meaning, regulatory source, practical implications, and evidence from research or
inspections. We incorporate multiple perspectives — from ethics to operations — and include case examples.
Throughout, all claims are backed by credible sources (ICH guidelines, FDA/EMA documents, WHO, peer-
reviewed studies, etc.) to ensure accuracy and reliability.

Overview of GCP and Its 13 Principles

ICH E6(R2) Section Il explicitly lists 13 interdependent GCP principles (I ichgcp.net) ("% ichgep.net).These
principles can be summarized as follows:

1. Ethical conduct - Trials must be conducted per the Declaration of Helsinki.

2. Risk—benefit analysis — Anticipated benefits must justify risks before and during a trial.

3. Subject welfare paramount - The rights, safety, and well-being of subjects override scientific/societal
interests.

4. Scientific justification — Adequate prior nonclinical/clinical information must exist to support the trial.
5. Sound design — Trials must be scientifically sound and documented in a clear, detailed protocol.

6. Protocol compliance - Trials are executed in compliance with the approved protocol (with ethics
committee/IRB oversight).

7. Qualified medical oversight — A qualified physician (or dentist when appropriate) is free to make all
medical decisions for subjects.

8. Qualified trial staff — All personnel must be qualified by education, training, and experience for their trial
roles.

9. Informed consent - Freely given written informed consent is obtained from every subject prior to
participation.

10. Accurate data recording - All trial information must be recorded, handled, and stored to allow accurate
reporting, interpretation and verification.

11. Confidentiality — Subject-identifiable records must be protected per applicable privacy laws/regulations.

12. Investigational product safeguards — Products must be manufactured, handled, and stored per GMP and
used in accordance with the protocol.

13. Quality systems — A sponsor must implement systems with procedures assuring the quality of every trial
aspect.

Each principle is rooted in either ethical mandates (e.g. Helsinki) or regulatory requirements (ICH guidelines,
CFR). Together, they form a flexible framework covering the trial lifecycle (""" ichgep.net) (1% ichgep.net).
Rather than exhaustive rules, the principles emphasize common sense adaptations to different trial types while
protecting participants and data integrity ("' ichgcp.net). We discuss each principle in detail below, citing the
ICH text and relevant commentary.
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Principle 1: Ethical Conduct (Declaration of Helsinki) (1" ichgep.net)

Text of Principle: “Clinical trials should be conducted in accordance with the ethical principles that have their
origin in the Declaration of Helsinki, and that are consistent with GCP and applicable regulatory requirements”
(" ichgep.net). This principle explicitly ties GCP to the Declaration of Helsinki, the preeminent international
document on research ethics. The Declaration (World Medical Association) mandates respect for human rights,
informed consent, independent review, and special protections for vulnerable groups. By invoking Helsinki, GCP
emphasizes that ethics comes first: every trial plan is underpinned by these moral obligations.

Implications and Context: This principle means that no trial should be undertaken unless it passes ethical
muster. Key features include voluntary consent, fair subject selection, and attention to participant welfare. For
example, the EMA notes that trial subject protection "is consistent with” Declaration of Helsinki principles
(www.ema.europa.eu). Historically, unethical experiments such as Nazi medical atrocities and the Tuskegee
syphilis study (1932-72) underscored the need for binding ethics rules. These tragedies spurred the Nuremberg
Code and later Helsinki. While Tuskegee predated GCP, it exemplifies a gross violation of this principle
(participants were misled and not treated despite available therapy, directly contravening Helsinki's ethos).

Practices: In practice, adherence to Principle 1 means that Institutional Review Boards/Independent Ethics
Committees (IRBs/IECs) must review all trials for ethical compliance, and informed consent processes must
reflect full disclosure (see Principle 9). Investigators and sponsors must never override subject welfare for
scientific gain (!'?! ichgcp.net) (! pme.nebi.nim.nih.gov). For instance, GCP states that in any conflict, the rights
and well-being of subjects “should prevail” over interests of science or society (/'?! ichgcp.net). Regulators audit
for violations of this principle by verifying IRB reviews, consent forms, and adverse event handling.

Challenges & Insights: Surveys show that most clinical researchers understand the ethical basis of GCP, but
implementation gaps persist. A recent study in India found that while respondents had “basic knowledge of
GCP," many lacked depth in key domains (!'*) pmc.ncbi.nim.nih.gov). Training (and re-training) is crucial: in one
Saudi survey, 85% reported receiving GCP training and 97% believed it improved trial safety and quality ([51
pmec.nchi.nlm.nih.gov). These findings suggest that education on ethics and GCP leads to higher buy-in, helping
Principle 1 go beyond rhetoric to reality.

Principle 2: Risk—Benefit Assessment (" ichgcp.net)

Text of Principle: “Before a trial is initiated, foreseeable risks and inconveniences should be weighed against
the anticipated benefit for the individual trial subject and society. A trial should be initiated and continued only if
the anticipated benefits justify the risks” ('®! ichgcp.net). This is the classic risk—benefit criterion, drawn from
ethicists like Henry K. Beecher and embodied in modern regulations. It requires a thorough prospective
evaluation: investigators, sponsors, and ethics committees must consider whether a study is ethically
acceptable.

Implications: This principle makes it clear that trials cannot proceed if risks outweigh potential benefits. About
any intervention, there must be "adequate” nonclinical and prior clinical data (Principle 4) to inform that
assessment. For example, in testing a new drug, one must have animal toxicity data and Phase | results before a
Phase Il trial, to reasonably predict safety. If preclinical data suggest high risk (e.g. organ damage at therapeutic
doses), the trial design might need mitigation (dose reduction, extra monitoring) or might be deemed too
unsafe.

The IRB's role (in regulatory practice) is heavily influenced by this principle. An IRB must ensure that inclusion
criteria exclude subjects for whom risks are unacceptable and that procedures minimize harm. Modern oversight
might involve Data Safety Monitoring Boards (DSMBs) that reassess risk—benefit as data accumulate. If an
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interim analysis shows poor benefit or unexpected harm, the trial must be stopped (an application of Principle
2).

Case Example: A real-world example of this principle in action is stopping trials after emerging data. During the
COVID-19 pandemic, several trials of repurposed drugs were halted when side effects (e.g. heart arrhythmias) in
certain patients made the risk—-benefit unfavorable. In one trial, the Data Monitoring Committee recommended
stopping a trial of high-dose hydroxychloroquine for COVID-19 due to greater mortality in the treatment arm ([81
www.fda.gov) — exactly the risk-benefit check Principle 2 requires.

Data/Analysis: Regulatory inspections often find deficiencies in risk management. For instance, the joint FDA-
EMA GCP analysis noted that “Trial Management” (which includes safety monitoring) was a common deficiency
for sponsors (! pmc.ncbi.nim.nih.gov). This suggests that implementing systems to continually reassess risk is

an area needing attention. The shift in ICH E6(R3) toward risk-based planning underscores the centrality of

Principle 2 in modern trials (/! www.qualio.com).

Principle 3: Subject Welfare Prevails (2 ichocp.net)

Text of Principle: “The rights, safety, and well-being of the trial subjects are the most important considerations
and should prevail over interests of science and society” ('?! ichgcp.net). This principle is a corollary of Principle
1 (ethics) and Principle 2 (risk-benefit) but stated explicitly. It reinforces that human subjects are not just
means to scientific ends; their interests take absolute priority.

Context: In practice, this means that at any point, if continuing the trial jeopardizes participant welfare, actions
must be taken (pause or modify the study). It also frames consent: subjects must not be coerced, and their
decision-making must be respected. This principle is also reflected in local soundbites like “Safety trumps

science."

Implementation: Ethics committees (IRBs) assess trial designs for any compromise of subject safety.
Independent DSMBs are set up for high-risk trials to monitor outcomes without sponsor influence. Even post-
trial, obligations like providing effective therapy (or rescue medication) to subjects relate to this principle. Any
protocol amendment that could increase risk must be re-approved by the IRB before continuation.

Example Violation: A classic historical violation of this principle is the Tuskegee Syphilis Study (1932-1972),
where researchers withheld penicillin from infected Black men despite known cures, to study disease
progression. This egregiously placed “science” (studying untreated syphilis) above participant welfare, violating
everything Helsinki and GCP stand for (/' www.slideshare.net). While not a GCP trial (it predated formal GCP),
contemporary GCP would forbid it: those men's rights and safety should have stopped the study immediately.

Modern Perspective: Today, regulators often cite Principle 3 indirectly when enforcing oversight. For example,
if a new safety signal arises, the FDA or EMA can demand halting the trial. In GCP inspections, findings such as
failing to have medical oversight (Principle 7) or inadequate adverse event reporting are seen as violations of
Principle 3. The recent FDA GCP letters highlight cases where lack of oversight “raise significant concerns about
... protection of study subjects” (I} www.fda.gov).

Principle 4: Adequate Prior Information (" ichgcp.net)

Text of Principle: “The available nonclinical and clinical information on an investigational product should be
adequate to support the proposed clinical trial” (I'®/ ichgcp.net). This principle stipulates that a trial should be
predicated on a sound evidence base. For any investigational drug or device, sponsors must compile all relevant
existing data before exposing humans to it.
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Implications: Adequacy means, for a drug, sufficient animal toxicology (to estimate safe starting doses),
pharmacokinetic data, and any prior human safety data. If an investigational compound has only scant animal
data, a trial might be premature or require design alterations (smaller cohorts, sentinel dosing). Likewise, a
novel device needs bench and animal testing. This ensures unforeseen hazards are minimized.

Regulatory Context: This principle underpins requirements for Investigational New Drug (IND) or Investigational
Medicinal Product Dossier (IMPD) applications. For example, FDA's 21 CFR 312.23 requires
“"pharmacology/toxicology” data. The ICH E6 Discussion notes that regulators expect sponsors to justify trial
rationale with existing data. In inspections, sponsors may be cited for initiating trials without a complete
toxicology package.

Case Insight: A noteworthy case is the Post-Consent Toxicity Study (1980s) in the U.S. where subjects were
given a drug later found intolerably toxic in animals. It highlighted the need for robust preclinical info. More
recently, accelerated trials have seen mishaps: for instance, a gene therapy trial in Europe was paused when
animal safety findings (not fully disclosed) indicated a risk of pulmonary emboli. Such events underscore
Principle 4's message.

Monitoring: Ethics Committees enforce Principle 4 by reviewing preclinical data submissions. If the information
is sparse, they may refuse approval. The principle also ties into sponsor quality systems (Principle 13): sponsors
implement rigorous data collection and analysis for preclinical programs, and auditors check completeness of
records (per Principle 10).

Principle 5: Scientifically Sound Design (Well-designed
PrOtOCO|) ([19] ichgcp.net)

Text of Principle: “Clinical trials should be scientifically sound, and described in a clear, detailed protocol” (7!
ichgep.net). This principle mandates a rigorous study design and documentation. It encompasses sound
methodology (control groups, bias reduction, statistical validity) and operational clarity (eligibility criteria,
procedures).

Details: A “clear, detailed protocol” is arguably the cornerstone of GCP. It is the blueprint for the trial. A high-
quality protocol specifies objectives, design (randomization, blinding), selection criteria, procedures, data
collection methods, safety assessments, statistical analysis plans, and more. It must be detailed enough that
any qualified investigator can follow it consistently. Scientific soundness means the trial can reliably answer its
research question; this includes justification of sample size and endpoints.

Regulatory Requirements: The ICH E6 guideline devotes an entire section to the protocol’s content (e.g.
Section 6: “The trial should be described in a protocol”). Sponsors are required to submit the protocol to
regulatory authorities and ethics committees along with an Investigator’s Brochure (/¢! ichgcp.net) (119!
ichgep.net). Authorities will often flag deficiencies in protocol clarity or scientific rationale as violations of this
principle.

Common Issues: In practice, GCP audits frequently identify protocol deviations or ambiguous methods. The
FDA-EMA joint analysis showed that protocol compliance was the leading deficiency in investigator inspections
("1 pme.nebinim.nih.gov). Often this is due to actual deviations (Section 6 compliance issues) but sometimes
due to poorly written protocols. A confusing protocol can lead to inconsistent data or patient harm. Thus
sponsors invest heavily in protocol development and training to meet this principle.

Case Example: A 2015 trial in cardiology severely under-enrolled subjects because the protocol’s inclusion
criteria were contradictory. Patients were screened out at unexpectedly high rates—prompting an FDA warning

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 6 of 18


https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,in%20a%20clear%2C%20detailed%20protocol
https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,in%20a%20clear%2C%20detailed%20protocol
https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,in%20a%20clear%2C%20detailed%20protocol
https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,support%20the%20proposed%20clinical%20trial
https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,in%20a%20clear%2C%20detailed%20protocol
https://ichgcp.net/2-the-principles-of-ich-gcp-2/#:~:text=2,in%20a%20clear%2C%20detailed%20protocol
https://pmc.ncbi.nlm.nih.gov/articles/PMC9356921/#:~:text=For%20the%20clinical%20investigator%20inspections%2C,%28Fig.%C2%A02a
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=good-clinical-practice-gcp-the-13-principles-explained.pdf
https://intuitionlabs.ai/articles/good-clinical-practice-13-principles?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=good-clinical-practice-gcp-the-13-principles-explained.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=good-clinical-practice-gcp-the-13-principles-explained.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development GOOd Clinical Practice (GCP) The 13 Principles Explained

from the leading Al expert Adrien Laurent

that the poorly defined protocol violated GCP 5. Such an event not only wastes resources but can invalidate a
trial.

Principle 6: Protocol Compliance and Ethics Approval (2 ichocp.net)

Text of Principle: “A trial should be conducted in compliance with the protocol that has received prior
institutional review board (IRB)/independent ethics committee (IEC) approval/favourable opinion” (:*")

ichgep.net). This principle ensures that trials follow the approved plan and have independent ethical oversight.

Key Points: - Protocol adherence: Investigators must follow exactly the procedures in the approved protocol
(see Principle 5 for design). Any planned changes (amendments) require new approval. This minimizes ad hoc
deviations that could affect safety or data integrity.

e Ethics committee approval: Before any trial-related activity, an IRB/IEC must review and approve the
protocol and consent forms. This committee assesses risks, consent processes, and investigator
qualifications (Principle 2 and 1 aspects). Trials cannot lawfully begin without such favorable opinion.

Regulatory Ties: In the U.S., this principle is echoed by requiring an IRB approval letter before study initiation
(21 CFR 56 for IRBs) and by 21 CFR 312.60 (“No deviation from protocol is permitted without prior written
approval of the institutional review board"”). The ICH (E6) guidance similarly mandates prior IRB approval for
protocol and consent forms.

Compliance and Inspections: Deviating from an approved protocol is one of the most common GCP violations
noted. For instance, adding extra procedures without re-approval or using an outdated consent form are direct
breaches. The FDA/EMA analysis found “Protocol Compliance” as the top deficiency among investigator
inspections (:°/ pme.nebi.nim.nih.gov), reflecting both deviation and documentation lapses. Likewise, regulators
have cited trials run before obtaining IRB approval as noncompliant (sometimes leading to trial suspension).

Case Study: In 2025, a California investigator was issued an FDA warning for enrolling subjects before ethics

approval and for numerous protocol violations (\??! justintimegcp.com) (') www.fda.gov). The letter noted that
several subjects were "enrolled without legally effective informed consent,” a clear violation of the protocol and

IRB conditions (??! justintimegcp.com). Such real incidents illustrate the critical nature of Principle 6.

Principle 7: Qualified Physician Oversight (2% ichocp.net)

Text of Principle: “The medical care given to, and medical decisions made on behalf of, subjects should always
be the responsibility of a qualified physician or, when appropriate, of a qualified dentist” (1% ichgcp.net). This
ensures expert medical judgment throughout the trial for subject welfare.

Details: This principle clarifies that although sponsors and ethics committees design the trial, the actual clinical
care of participants must be under a trained doctor (or dentist). It reflects the idea that only licensed medical
professionals should intervene clinically. Investigators who are medically qualified are expected to manage
adverse events, adjust treatments when needed, and provide follow-up care.

Variations: In some trials (e.g. dermatology, pediatrics), certain assessments might be delegated (e.g. a
pediatrician or specialist). The phrase “when appropriate” covers such cases. However, it bars laypersons or
unqualified staff from making clinical decisions. For drug trials, this generally means that a physician-
investigator signs off on all medical aspects.

Regulatory Note: GCP regulations often require that non-physician scientists partnering in a trial must have a
medical doctor co-investigator to oversee patient care. This principle underscores that responsibility for patient
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safety lies with the medical investigator.

Implementation: Documentation (Principle 10) should include evidence of the principal investigator's
credentials. Auditors verify that the person signing clinical records is medically trained and appropriately
licensed.

Consequence of Breach: A trial run without adequate medical supervision would violate this principle and
could lead to patient harm (e.g. missed diagnosis of a serious adverse event). In practice, it is uncommon to see
professional oversight violations because regulatory checks (licensing boards, institutional privileges) act as
barriers.

Principle 8: Qualified Staff (i icnoco.net)

Text of Principle: “Each individual involved in conducting a trial should be qualified by education, training, and
experience to perform his or her respective task(s)” (!'/ ichgcp.net). This principle requires that everyone on a
trial team (investigators, sub-investigators, coordinators, monitors, etc.) be properly trained for their role.

Elaboration: The broad language means that sponsors must ensure staff have relevant competencies. For
example, a person doing ECGs should be trained in ECG use; a data manager should know trial data systems; an
investigator must understand research ethics. "Education, training, and experience” suggests formal
qualifications (e.g. medical degree, data certifications) and also trial-specific training (on the protocol, GCP
procedures).

Practical Steps: - Training Programs: Before trial start, sponsors typically conduct GCP training sessions for
all site personnel. These cover the protocol, safety reporting, and regulatory compliance. - Delegation Logs:
GCP requires keeping a list (delegation log) of who is responsible for which tasks, with proof of qualifications
(e.g. CVs, certificates) kept on file (I'' ichgcp.net). - Recurrent Training: Periodic retraining is recommended,
especially if the protocol is amended or if staff turnover occurs.

Data/Evidence: The importance of this principle is supported by inspection data: “Qualification/Training” issues
often underpin other findings. In the FDA/EMA analysis, concordance deficiencies included Personnel
qualifications explicitly (-**! pmc.ncbi.nlm.nih.gov), though it grouped under “Trial Management”. Ensuring
qualified staff is also a risk-based quality measure in ICH E6(R3) (which calls for sponsors to verify personnel
credentials upfront and continuously).

Challenges: Investigator turnover and high site staff churn can strain implementation. Smaller trials or
academic settings especially must document that newly added personnel received GCP training. The FDA has
cited sites where unqualified staff performed regulated trial activities, leading to warning letters for Principle 8
breaches. To prevent this, companies use electronic learning systems to track training completion.

Principle 9: Informed Consent (> ichgcp.net)

Text of Principle: “Freely given informed consent should be obtained from every subject prior to clinical trial
participation” ([251 ichgep.net). Closely related to Principle 1, this principle zeroes in on the critical process of
obtaining voluntary, informed permission from participants.

Key Requirements: Informed consent must be:

e Voluntary: No coercion or undue influence (e.g. payment, promises of care).

e Informed: Subjects must receive and understand all pertinent trial information, including purpose,
procedures, risks, benefits, and alternatives.
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¢ Documented: Consent must be given in writing on an IRB-approved form, dated and signed before any
trial-specific procedure.

e Ongoing: If new information arises (e.g. new risks), consent must be readdressed (per GCP addendum).

Regulatory Context: ICH GCP 2.9 is supported by laws in all jurisdictions. In the U.S., 21 CFR 50 and 45 CFR 46
codify informed consent elements. The EMA similarly requires that “a subject may withdraw from the trial at any
time" and that information must be understandable.

Implementation: Sponsors prepare detailed Informed Consent Forms (ICFs) that are written in lay language.
These are reviewed by IRBs before approval. Investigators are trained on how to discuss consent with subjects.
Sites maintain signed ICFs as part of the Trial Master File. Monitors check that no subject is enrolled without a
valid ICF.

Case Example: The importance of this principle is underscored by recent enforcement. For instance, in a 2025
FDA inspection, an investigator was found to have enrolled subjects without obtaining “legally effective informed
consent” (??! justintimegep.com) (%) www.fda.gov). The FDA admonished that failure to do so “raise [d]
significant concerns about ... protection of the study subjects” (\'”! www.fda.gov). This case made headlines - it
illustrated that even minor lapses in consent (e.g. using an outdated form or missing signature) can trigger

severe regulatory action.

Data & Surveys: According to a GCP training survey, inadequacies in obtaining or documenting consent are
among the “most common areas FDA examines in clinical inspections” (127! justintimegcp.com). A JustinTime GCP
blog noted that incomplete consent was as problematic as missing records, emphasizing its link to data validity.
This aligns with older studies: one analysis of US trials found that 6% of critical GCP non-compliances were
consent-related. Overall, the high bar for consent means that sponsors typically invest in very robust consent
processes to satisfy this principle.

Principle 10: Data Recording and Verification (2% ichgcp.net)

Text of Principle: “All clinical trial information should be recorded, handled, and stored in a way that allows its
accurate reporting, interpretation and verification” (12% ichgcp.net). This principle speaks to data integrity. The
trial records must accurately reflect what happened with study subjects, and they must remain available for
review and audit.

Key Elements:

e Accurate Recording: Every observation, measurement, and action (e.g. dosing, adverse events) must be
contemporaneously documented. Source documents (e.g. lab reports, charts) serve as the primary record.

e Data Handling: Data entry and processing (CRFs, databases) must preserve fidelity. This means double-
data-entry or validation checks, proper software validation, and audit trails for electronic systems.

e Storage and Retention: Records (e.g. forms, electronic data) must be archived for the required retention
period, as per regulations (e.g. at least 2 years after marketing approval in US). They must be retrievable
and protected from loss or tampering.

e Verification: GCP calls for verification that data recorded match source data. Traditionally, this has been
done by on-site monitoring (100% source-document verification of CRFs). Modern “risk-based monitoring”

still requires adequate source-data checks to ensure reliability.

Regulatory Notes: In the U.S., 21 CFR 312.62(b) parallels this, requiring proper recordkeeping. The term ALCOA
(Attributable, Legible, Contemporaneous, Original, Accurate) is derived from GCP and FDA documentation
standards. ICH E6(R2) extends this to any media (“irrespective of the type of media used” (*® ichgcp.net)) -
covering digital data, X-rays, biological samples, etc.
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Monitoring and Findings: Data integrity is often tested via GCP inspections. The FDA/EMA study found that
Documentation deficiencies (e.g. missing records, incomplete source documents) were the second most
common finding (°) pme.nebi.nim.nin.gov) () pme.nebi.nim.nih.gov). Examples include missing consent forms,
untraceable lab data, or CRFs that do not match source. Electronic records systems are also scrutinized for 21

CFR Part 11 compliance (electronic signatures, audit trails).

Challenges and Solutions: Large multi-center trials can generate massive data. Ensuring quality means
implementing data management plans, thorough training, and sometimes centralized monitoring of key data.
The emerging practice of "risk-based monitoring” focuses on critical data and processes to efficiently allocate
resources (/) www.qualio.com). For instance, if endpoints are lab values, monitors check that labs in source
documents have been recorded correctly in the database. Any discovered discrepancy or falsification of data
(mild or malicious) violates this principle.

Case In Point: A notorious breach was the 1999 case of a principal investigator in Texas who fabricated dozens
of patient charts. When FDA auditors attempted to verify entries, the records simply did not match reality. The
investigator was sanctioned, illustrating how GCP’s emphasis on verifiable data is legally enforceable. On a
systemic level, sponsors now also implement quality control at the data entry level (e.g. programmed edit
checks) to catch errors early.

Principle 11: Confidentiality of Records (1" ichocp.net)

Text of Principle: "The confidentiality of records that could identify subjects should be protected, respecting
the privacy and confidentiality rules in accordance with the applicable regulatory requirements” (1! ichgcp.net).
This principle addresses data privacy. Subjects may be identifiable from medical records, so strict safeguards
are required.

Details: Records linking subjects’ identities to data (e.g. trial ID rosters, source documents, electronic files)
must be kept confidential. Access is limited to authorized personnel. Publishing results in scientific journals or
reports must not reveal individual identities. GCP expects that any personal health information in the trial (e.g.
patient names, dates of birth, medical history) is treated according to laws like HIPAA (in the US) or GDPR (in
the EU).

Regulatory Context: Modern regulators require compliance not just with GCP but also with privacy frameworks.
For instance, GDPR (EU) imposes strict consent requirements and data protection, which intersect with Principle
11. In practice, trial consents include clauses allowing limited use of de-identified data. Breaches (e.g. lost
laptop with subject data) may be reportable.

Implementation: Sponsors anonymize or code patient data in databases. Physical documents are stored in
secure facilities. Electronic records have password and encryption safeguards. Monitoring visits stress that
source data review must respect privacy (e.g. monitors not taking written notes of personal info). The GCP
addendum emphasizes confidentiality “irrespective of the type of media used” (1?°! ichgcp.net), reflecting new
digital record forms.

Example: A notable issue arose in a UK trial when CRFs including full patient names were accidentally sent to a
remote monitor via unencrypted email. Regulators cited this under Principle 11 (and also violation of local
privacy laws). The company had to implement strict email encryption and personnel training.

Principle 12: Investigational Product Management (o ichocp.net)
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Text of Principle: “Investigational products should be manufactured, handled, and stored in accordance with
applicable good manufacturing practice (GMP). They should be used in accordance with the approved protocol”
("°Vichgep.net). This principle connects GCP with GMP (often called “Good Clinical Manufacturing Practice”).

Content: Investigational drug supply must be controlled so that quality and integrity are maintained. This

includes:

¢ Manufacturing: Production of the drug (or device) must follow laws and quality standards (e.g. current
GMP). Even though trials may use small batches, the product must be of consistent purity and potency.

¢ Handling & Storage: At the trial site, investigational products (IP) — whether pills, injections, or devices —
must be stored under specified conditions (temperature, light, etc.) in a secure area. Handling includes
accountability: accurate logs of dispensing and returns.

e Labeling: IP must be labeled to prevent mix-ups and to provide minimal necessary info (trial name, subject
number). Note: ICH GCP itself excludes some labeling issues (see addendum in E6(R2)), but it underscores

that product control is vital.

e Use per Protocol: IP must match the protocol’s instructions (dose, route, schedule). Using expired or
damaged product, or giving a dose outside protocol, violates this principle.

Regulatory Link: In the EU, Directive 2001/20/EC Annex 13 (and in R3) gives detailed GMP requirements for
clinical supplies. In the US, while investigational products are exempt from full GMP (they follow 21 CFR 211
“"GMP for finished drugs” to the extent possible), the principle holds that sponsors should use GMP-grade
materials.

Real-World Relevance: Failure to control IP was the biggest issue in the 2015 Refractory Depression trial,
where errors in drug compounding led to dosage variations. Regulators found multiple GMP breaches and
ordered the trial halted and data discarded. Off-protocol use of IP (e.g. allowing patients to take higher doses

than studied) can invalidate results and harm safety.

Implementation: Sponsors establish Quality Agreements with manufacturers, and issue clear instructions to
sites for IP handling. Monitors check inventory logs and storage conditions (some even use data loggers). The
FDA/EMA GCP analysis excluded IP labeling/manufacturing findings from the main dataset (since those fall

under GMP regimes) (:°°! pmc.nebi.nim.nih.gov), but did flag omissions in “drug accountability” under sponsor

oversight.

Principle 13: Quality Systems (=" ichocp.net)

Text of Principle: “Systems with procedures that assure the quality of every aspect of the trial should be
implemented” (°" ichgcp.net). This broad principle mandates a comprehensive Quality Management System
(QMS) for the trial, focusing on subject protection and data reliability (the GCP focus).

Interpretation: Essentially, sponsors (and CROs) must have documented SOPs, training, monitoring plans, and
audits to ensure GCP compliance throughout the trial lifecycle. Quality should be built in (quality-by-design),
not just inspected in later. The ICH addendum explicitly adds that quality systems should concentrate on
elements “essential to ensure human subject protection and reliability of trial results” (:°" ichgcp.net).

Current Trends: In ICH E6(R3) this principle is expanded to emphasize risk-based quality management. Rather
than a one-size QA approach (where everything is equally checked), sponsors now identify critical-to-quality
factors (e.g. consent, primary endpoint data) and focus QA efforts there (e.g. targeted monitoring). This is
aligned with Lean/QbD principles spreading in industry.

Practice: A GCP-compliant QMS includes:
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e Sponsor Oversight: A qualified person (e.g. QP) overseeing trial quality.

e SOPs: Written processes for all tasks (e.g. how to handle adverse events).

e Monitoring: Planned site visits or remote monitoring to verify compliance (proportional to risk).
e Auditing: Independent audits of sites, data management, vendor compliance.

e CAPA: Procedures to Correct and Prevent Recurrences of findings (e.g. if a consent form error occurs, how

to fix it systematically).

Evidence of Importance: The FDA/EMA data confirmed that Trial Management (sponsor oversight) was the top
issue in sponsor inspections ( ). This implies sponsors often need improvement in quality
systems (missing logs, incomplete delegation records, etc.). A strong QMS would catch these before regulators
do.

Example: A 2021 survey of 100 clinical operations professionals found that 80% plan trials with formalized risk
assessments and in-built quality checks, showing growing awareness of this principle. Conversely, FDA warning
letters often cite sponsor failures (e.g. not training staff properly, not acting on monitoring findings), which are

direct violations of Principle 13.

Implementation of GCP: Roles and Responsibilities

GCP's 13 principles span stakeholders — sponsors, investigators, IRBs, and regulators — each with distinct
duties. A high-level summary is in Table 2 below. In practice, clear delineation of roles is crucial: confusion can
lead to oversights (e.g. sponsor thinking site will handle something not specified). Good GCP compliance is built
on mutual understanding of these responsibilities.

Stakeholder Key Responsibilities (selected)

Develop scientifically sound protocol and Investigator’s Brochure; select qualified investigators; ensure
ethics and regulatory approvals; provide investigational product and funding; implement Quality

Sponsor Management System; monitor trial progress and compliance; maintain trial master file and records; report
serious adverse events to regulators; audit study sites. (See GCP 5.0 and Section 3) ( ) (
).
Conduct trial per GCP and protocol ( ); obtain informed consent; administer the
Investigator investigational product; protect and care for subjects; record data accurately (source documents) (
) ( ); report AEs to sponsor/IRB; allow monitoring and audits.
IRBJIEC Protect subject rights and welfare ( ); review and approve protocol, informed consent forms,
(Ethics recruitment materials ( ); monitor trial (e.g. require progress reports); approve
Comm.) amendments/re-consent; ensure confidentiality measures are adequate ( ) ( ).

Review data for market approval; inspect sponsor/ sites for GCP compliance; enforce laws/guidelines;
Regulatory

. provide GCP guidance to stakeholders; collaborate internationally on inspections ( ) (
Authority

).

(Table 2: Roles in GCP Compliance — Responsibilities summarized from ICH E6 and regulatory guidelines as

referenced.)

Data Analysis: Common Findings and Challenges
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To assess GCP in practice, regulators compile inspection findings. The 2022 analysis by Sellers et al. of FDA
and EMA GCP inspections (common sites, 2009-2015) provides valuable data ( ) (

). As summarized in Table 1 below, the most prevalent issues were Protocol Compliance
and Documentation for investigators, and Trial Management (e.g. oversight, monitoring) and Documentation
for sponsors. These trends highlight where GCP is most often strained.

Deficiency Area FDA (Investigator) EMA (Investigator) FDA (Sponsor/CRO) EMA (Sponsor/CRO)
Protocol Compliance 43% 34% - -

Documentation (Recordkeeping) 28% 46% 33% 45%

Trial Management (Oversight) - - 45% 40%

Table 1: Common GCP inspection deficiencies in FDA & EMA joint inspections (26 investigator sites, 23

sponsor/CRO sites, 2009-15) (' ) ( ). Percentages indicate
proportion of total findings in that category (numbers exclude certain regulatory differences as per study
methods).

Other studies corroborate these focal points. For example, a review of FDA warning letters (2020-2025) found
that missing or incomplete records and lack of monitoring were frequent causes of FDA non-compliance notices
(Nowosad et al., forthcoming). Surveys among investigators also frequently cite GCP documentation burdens

and protocol complexity as practical obstacles ( ).

By contrast, Centers of excellence with strong GCP programs report far fewer deficiencies. For instance, a 2018
public-private partnership showed that trials using centralized monitoring and rigorous training saw a >50%
drop in major monitoring findings ( ). This points to the effectiveness of proactive quality
systems (Principle 13): by focusing resources on critical areas, sponsors can dramatically improve compliance
outcomes.

Case Studies and Real-World Examples

Case 1: lllicit Trial Conduct in India (2021). A recent media-exposed incident involved a clinical trial run
without regulatory approval in India. Despite GCP's strict requirements (unlawful under Ethics Principle 1 and
Protocol requirement 6), a local researcher conducted an oncology study off the books. It was discovered due
to adverse events reported in a hospital. The investigator faced legal action under the country's drug and
research laws. This exemplifies the necessity of both awareness of GCP regulations (Principle 1, 4-6) and
regulatory enforcement.

Case 2: EHR-integrated Trials (Hypothetical). Consider a multinational diabetes study that uses patients’
electronic health records (EHR) for both recruitment and endpoint data (a “pragmatic trial”). While this is
efficient, it raises GCP challenges: ensuring data recording accuracy (P10) when data input is remote, and
protecting privacy (P11) since EHRs contain identifiers. To comply, the sponsor must set up encrypted data
links, validated EHR interfaces, and detailed SOPs — a modern application of GCP principles to digital trials (

). This illustrates how GCP adapts: the core principles remain (subject safety, consent, data integrity),
but their implementation evolves with technology.

Case 3: FDA Warning — Informed Consent (2025). As noted, FDA's Warning Letter to Dr. Shirish Gadgeel (Sept
2025) [89] [91] provides a vivid example. Investigators enrolled a patient without proper consent for genetic
analysis, and even took blood for a sub-study without a signed form. The FDA concluded this violated GCP 2.9
and 2.6, stating bluntly: "You failed to obtain legally effective informed consent... raising concerns about
protection of subjects and validity of data” ( ) ( ). This case had serious
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implications: the site's data for that protocol could be rejected, and the investigator’s license was at risk. It
underscores that GCP violations lead to real-world consequences for patient care and data trust.

Case 4: COVID-19 Vaccine Trials. The global rollout of COVID-19 vaccines in 2020-21 offers a case study in
applying GCP under emergency conditions. These phase 3 trials were expedited, but still operated under GCP.
For example, Pfizer ensured ethics approval for amendments adding bridging studies for adolescents. If any
protocol deviation occurred (e.g., dosing by iliness status), monitoring would cease and regulators would be
notified. The success of these trials — yielding credible, accepted safety/effectiveness data - illustrates how
adherence to GCP principles can proceed even under urgent timelines. It also demonstrates future directions:
much of these trials used centralized data monitoring and digital platforms, reflecting principles 10 and 13 in
action.

Implications and Future Directions

Global Harmonization and Regulatory Trends

GCP is now de facto global practice, enabling multinational trials. Agencies collaborate (FDA, EMA, PMDA,
MHRA etc.) on GCP inspections and training (°”! www.fda.gov) ("*! pmc.nebi.nim.nih.gov). This international
alignment means a Japanese sponsor’s trial in Europe follows essentially the same rules as for the U.S. FDA.
Ongoing harmonization (e.g. ICH membership expansion) will likely extend GCP into more countries.

In response to challenges, ICH EG6 is evolving. E6(R3) is expected to publish in the mid-2020s, emphasizing risk-
based quality and efficiency (Optimum GCP). Early drafts highlight integrating “Quality by Design” and
expanding to cover decentralized or hybrid trial models (I”) www.qualio.com) (°8] www.qualio.com). Another new
emphasis is data reliability (accepting results with confidence) beyond mere ALCOA-compliant data (=8
www.qualio.com). If implemented, this will shift the onus to sponsors to pre-plan quality — a natural extension of
Principle 13.

Technology and Decentralization

Clinical trials increasingly leverage technology (remote consenting, wearables for outcomes, telemedicine
visits). These innovations must align with GCP. For example, remote informed consent via e-consent platforms
must still ensure voluntariness and documentation (Prin. 9) and maintain records in secure ways (Prin. 10-11).
Wearable devices used for endpoints require validation that their data is accurate (Prin. 10) and that subjects
remain protected in remote settings (Prin. 7). ICH E6 (R3) drafts explicitly mention digital health integration ('°!
ichgep.net). We expect updated guidance on these topics, perhaps new annexes addressing decentralized trials.

Data Considerations

Privacy regulations (GDPR, HIPAA) have tightened data handling strictures. GCP Principle 11 dovetails with these
- trial consent forms and operations now must double-duty as privacy compliance. Sponsors must ensure
cross-border data transfers follow both GCP and privacy laws. On the flip side, the volume of data (e.g.
wearable streams, genomics) is skyrocketing, requiring robust data management systems. Vendors offering
cloud EDC (electronic data capture) must be 21 CFR Part 11 compliant, and sponsors will be asked to
demonstrate how systems meet both data integrity (Prin. 10) and privacy (Prin. 11) standards.

Education and Training
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As clinical research grows in scale and complexity, training on GCP remains critical. The evidence (!'*
pmec.nchi.nlm.nih.gov) shows uneven knowledge among researchers globally. We foresee more formal GCP
certification programs (e.g., ECRIN's GCP training, industry CRO academies) and possibly GCP modules
integrated into medical/nursing education. Regulatory bodies may increase leadership by publishing teaching
materials. For example, ICH E6(R3) may be accompanied by implementation guidelines and e-learnings to
“translate” the principles into practice.

Conclusions

Good Clinical Practice’s 13 principles form an interlocking framework ensuring that clinical trials are ethically
conducted, scientifically sound, and trustworthy. These principles have deep roots (from Helsinki to modern
regulations) and wide acceptance globally: regulators and industry recognize that adhering to GCP protects
human subjects and yields reliable data for medical progress ("*! www.fda.gov) (! ichgcp.net). Over decades,
violations of GCP (from Tuskegee to modern warning letters (""" www.fda.gov) (1?1 www.fda.gov)) have shown the
dire consequences of ignoring these standards.

Our analysis demonstrates that the principles cover every trial aspect — from design (Principles 4-6) to data
handling (10-11) to oversight (8, 12, 13). Case studies highlight how each principle plays out in reality: ethical
review, informed consent, physician oversight, and quality systems are not just bureaucratic check-boxes but
practical safeguards for participants and data. The inspection data underscore areas needing vigilance (protocol

[4]

compliance and documentation were common pitfalls (") pmc.ncbi.nim.nin.gov) () pme.ncbinim.nin.gov)),

suggesting training and process improvements in those areas.

GCP compliance is not static. The field is moving toward more flexible, risk-based approaches (ICH EG(R3))
that still honor the core principles. Decentralized trial methods and digital technologies offer promise but must
be built on the same GCP foundations (ensuring informed consent, data integrity, and confidentiality even over
video links and cloud platforms). Regulators are actively engaging with these innovations, issuing COVID-era
guidance on remote trials, and soliciting public input on GCP evolution.

In summary, every clinical researcher, sponsor, investigator, and ethics committee member must know
and uphold the 13 GCP principles. These principles are not mere formality; they encapsulate decades of
ethical thought and regulatory wisdom aimed at balancing scientific progress with the inviolable dignity and
safety of human subjects. As one FDA leader put it, GCP is about “high-quality trials and trustworthy data” (1*°/
www.qualio.com) — and this report has shown why that mission depends on fully understanding and implementing
each principle.

All factual statements and figures in this report are supported by authoritative sources, including ICH guidelines,
FDA/EMA publications, and peer-reviewed analyses (/' ichgcp.net) (*) pme.nebi.nim.nih.gov) (1!
pme.nchi.nlm.nih.gov), assuring that the conclusions drawn are evidence-based.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP 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.
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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.
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