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Executive Summary

Protocol amendment version control is the discipline of knowing, for every country, site and participant, which
approved protocol version is in force and proving that every dependent system reflects it. The scale of the
problem is measurable. Tufts Center for the Study of Drug Development (CSDD) collected data from 16
sponsors and contract research organizations on 950 protocols and 2,188 amendments
(pubmed.ncbi.nlm.nih.gov), and the prevalence of protocols with at least one amendment rose to 76% in its
2022 cohort (pubmed.ncbi.nim.nih.gov). In that cohort, the mean period during which investigative sites
operated under different protocol versions was 215 days, and the time from identifying the need to amend to
last oversight approval averaged 260 days (pubmed.nchi.nim.nih.gov). These are Tufts' measured means for
one cohort, not a current universal benchmark.

The central design principle is that approval and deployment are separate events. ICH E6(R3) says trial-
specific systems, including updates resulting from protocol amendments, should only be released for an
individual site after the necessary approvals are in hand (database.ich.org). The European Medicines Agency
(EMA) computerised-systems guideline says the same for updates released to site users
(www.ema.europa.eu). In the United States, a Phase 2 or 3 change that significantly affects safety, scope or
scientific quality requires both a submission to FDA and Institutional Review Board (IRB) approval before
implementation, except where an apparent immediate hazard is being eliminated (www.ecfr.gov). In the
European Union, a substantial modification may only be implemented once approved under the Clinical Trials
Regulation (health.ec.europa.eu).

Reconsent is where version errors become participant-facing, and no single universal rule exists. FDA
regulations do not define "reconsent” (www.fda.gov), ICH E6(R3) requires new information to be assessed to
determine whether reconsent is needed (database.ich.org), and the Tufts authors' preprint reports that about
two-thirds of implemented amendments resulted in a need to reconsent (www.researchsquare.com), while a
summary by the study's lead author reports 89 days from final internal approval to the first participant
reconsented (www.appliedclinicaltrialsonline.com). Teams should therefore track consent version by
participant, not only by site.
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https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=Sixteen%20pharmaceutical%20companies%20and%20contract%20research%20organizations%20provided%20data%20on%20950%20protocols%20and%202188%20amendments
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=since%202015%2C%20the%20prevalence%20of%20protocols%20with%20at%20least%20one%20amendment%20in%20phases%20I%2DIV%20has%20increased%20substantially
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=operate%20with%20different%20versions%20of%20the%20clinical%20trial%20protocol%20spans%20215%20days
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=The%20trial%2Dspecific%20systems%20%28including%20updates%20resulting%20from%20protocol%20amendments%29
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=should%20only%20be%20made%20available%20to%20users%20once%20it%20is%20confirmed%20that%20the
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=The%20sponsor%20has%20submitted%20the%20change%20to%20FDA%20for%20its%20review%3B%20and
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=may%20only%20be%20implemented%20if%20it%20has%20been%20approved%20in%20accordance%20with%20the%20procedure%20set%20out%20in%20this
https://www.fda.gov/media/88915/download#:~:text=FDA%20regulations%20do%20not%20use%20or%20define%20the%20term%20reconsent
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20be%20assessed%20to%20determine%20if%20re%2Dconsent%20is%20needed
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=two%2Dthirds%20of%20implemented%20amendments%20resulted%20in%20the%20need%20to%20reconsent%20study%20volunteers
https://www.appliedclinicaltrialsonline.com/view/shining-a-light-on-the-inefficiencies-in-amendment-implementation#:~:text=from%20final%20internal%20approval%20to%20first%20patient%20reconsented%20is%2089%20days
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This report supplies a clause-to-system impact matrix covering eligibility, visit schedule, dosing and
randomization, informed consent form (ICF) content, milestones and data standards; a release sequence with
explicit gates; six reconciliation queries; and a hypothetical two-country worked example in which 163 active
participants require reconsent, 111 have completed it and 52 are outstanding. No sequence is universal:
sponsors, IRBs and regulators differ, and obligations should be confirmed with regulatory counsel. Tufts could
not report amendment cost for its 2022 cohort (www.researchsquare.com), so older cost medians are treated
here as historical measurements only.

Introduction and Background

A protocol amendment looks like a single document event, but operationally it is a distributed change that must
land in a dozen places at different times. The protocol is revised and internally approved. Regulators and
ethics bodies decide, country by country. Sites train, update their investigator site files and begin using the new
version. Meanwhile the electronic data capture (EDC) system, the interactive response technology (IRT, also
called randomization and trial supply management or RTSM), the clinical trial management system (CTMS),
the electronic trial master file (eTMF) and any electronic consent (eConsent) platform must each be changed,
tested and released. Each object has its own version number, its own approver and its own go-live date.

ICH E6(R3), the international Good Clinical Practice (GCP) guideline, defines a protocol amendment as "a
documented description of a change(s) to a protocol” (database.ich.org), without saying where the change
must be reflected, which is the gap this report addresses. As of October 2026 the principles and Annex 1 of
E6(R3) have applied in the European Union since 23 July 2025 (www.ema.europa.eu), FDA announced its
final E6(R3) guidance in the Federal Register on 9 September 2025 (www.federalregister.gov), and ICH
adopted a consolidated text including Annex 2 on 16 June 2026 (database.ich.org). EMA states that Annex 2
takes effect in the EU on 15 January 2027 (www.ema.europa.eu).

The best quantitative source, the Tufts CSDD study published in 2024, describes a 2022 survey of sponsors
and contract research organizations (CROSs). It is peer-reviewed and re-used by industry: Veeva's 2024
Clinical Trials Day article links it to a 60% increase in amendments per protocol (www.veeva.com). But Tufts
states that it could not report cost for this cohort (www.researchsquare.com), and no public benchmark was
found for how often sites or participants end up on a mismatched version. Where this report is silent on a rate,
it is because the sources are.

IntuitionLabs is an advisory firm. It is not a vendor of EDC, IRT, CTMS, eTMF or eConsent software, and
nothing here compares vendors. Vendor documentation is cited only to show what a platform documents about
its own behavior, and each such statement is a vendor claim rather than an independent test.

Terms used in this report
The following distinctions are used throughout.
« Amendment identifier: the sponsor's label for a change set (for example, Amendment 3). The ICH
E6(R3) protocol content requirements call for a protocol title, a unique protocol identifying number and a

date (database.ich.org), and the ICH M11 structured protocol template adds an amendment identifier
and an amendment scope field (www.fda.gov).
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https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=we%20are%20unable%20to%20analyze%20and%20report%20on%20amendment%20cost%20benchmarks%20or%20trends
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=A%20documented%20description%20of%20a%20change%28s%29%20to%20a%20protocol.
https://www.ema.europa.eu/en/scientific-guidelines/ich-e6-good-clinical-practice#:~:text=Annex%201%20adopted%20by%20ICH%20and%20CHMP%20came%20into%20effect%20on%2023%20July%202025.
https://www.federalregister.gov/documents/2025/09/09/2025-17311/e6r3-good-clinical-practice-international-council-for-harmonisation-guidance-for-industry#:~:text=The%20announcement%20of%20the%20guidance%20is%20published%20in%20the%20Federal%20Register%20on%20September%209%2C%202025.
https://database.ich.org/sites/default/files/ICH%20E6%28R3%29_Step4_FinalConsolidatedGuideline_2026_0616_.pdf#:~:text=Adopted%20on%2016%20June%202026
https://www.ema.europa.eu/en/scientific-guidelines/ich-e6-good-clinical-practice#:~:text=will%20come%20into%20effect%20on%2015%20January%202027.
https://www.veeva.com/blog/clinical-trials-day-2024-forging-the-path-to-better-trials-for-all/#:~:text=average%20number%20of%20amendments%20per%20protocol%20increased%20by%2060%25
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=we%20are%20unable%20to%20analyze%20and%20report%20on%20amendment%20cost%20benchmarks%20or%20trends
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Protocol%20title%2C%20unique%20protocol%20identifying%20number%20and%20date.
https://www.fda.gov/media/192647/download#:~:text=For%20an%20amendment%20that%20does%20not%20apply%20to%20all%20sites%20in%20the%20trial%2C
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« Document version: the unique, dated version of each affected document (protocol, ICF, investigator's
brochure, eCRF specification). The M11 template requires that all versions be uniquely identifiable
(www.fda.gov), and the EU regulation requires each new document version to be identified by a date
and an updated version number (health.ec.europa.eu).

« Jurisdiction approval: a regulator or national decision, such as an EU Member State decision on a
substantial modification or an FDA submission under an Investigational New Drug (IND) application.

« Ethics approval: the IRB or independent ethics committee (IEC) decision for a site or country.

« Site effective-use date: the sponsor-defined date from which a site may use the new version, normally
after approvals, training and system release are all confirmed. This is an operating-model definition, not
a regulatory term.

« System release date: when each dependent system begins enforcing the new version at that site.

Key Changes in the Regulatory and Standards Landscape

Five developments set the compliance frame, summarized from official texts.

ICH E6(R3) ties system release to site approvals

Section 4.3.5 of E6(R3) addresses system release. It says trial-specific systems, including updates resulting
from protocol amendments (database.ich.org), should only be implemented, released or activated for individual
investigator sites (database.ich.org) once all necessary approvals for that site have been received. The same
guideline requires interfaces between systems to be defined and validated (database.ich.org), and states that
essential records should be identifiable and version controlled where appropriate (database.ich.org). It also
says no deviation from or change to the protocol should start without prior documented IRB/IEC approval of an
appropriate amendment, with exceptions for immediate hazards and, where regulations permit, purely
logistical or administrative changes (database.ich.org). The practical consequence is a per-site gate: a system
should not be switched to the new version for a site that has not cleared its approvals, even if the central
release is ready.

European Union: substantial modifications, clocks and CTIS scope

Under Regulation (EU) No 536/2014, a substantial modification is any change made after notification of the
trial decision that is likely to substantially affect participant safety or rights, or data reliability
(health.ec.europa.eu). It may only be implemented if approved under the regulation's procedure
(health.ec.europa.eu). The regulation sets statutory clocks: validation within six days of submission
(health.ec.europa.eu), a Part | assessment report within 38 days of validation (health.ec.europa.eu), a single
Part | decision within five days of the reporting date (health.ec.europa.eu), and a Part Il national decision within
38 days of validation (health.ec.europa.eu). These figures come from the 2014 Official Journal text, not a
consolidated version, so check for later amendments before building timelines on them.

Two operational details matter for version control. First, the dossier must show previous and new wording in
track changes (health.ec.europa.eu), and must include documents relating to changes in subject information
(health.ec.europa.eu). Second, in the Clinical Trials Information System (CTIS) the scope of a substantial
modification draft (Part | only, Part Il only, or both) cannot be widened after creation (www.ema.europa.eu), so
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https://www.fda.gov/media/192647/download#:~:text=All%20versions%20should%20be%20uniquely%20identifiable.
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=The%20new%20version%20of%20the%20document%20shall%20be%20identified%20by%20the%20date%20and%20an%20updated%20version%20number.
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=The%20trial%2Dspecific%20systems%20%28including%20updates%20resulting%20from%20protocol%20amendments%29
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20only%20be%20implemented%2C%20released%20or%20activated%20for%20individual%20investigator%20sites
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Interfaces%20between%20systems%20should%20also%20be%20defined%20and
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Records%20should%20be%20identifiable%20and%20version%20controlled%20%28when%20appropriate%29
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=without%20prior%20documented%20IRB%2FIEC%20approval%2Ffavourable%20opinion%20of%20an%20appropriate
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=means%20any%20change%20to%20any%20aspect%20of%20the%20clinical%20trial%20which%20is%20made%20after%20notification%20of%20a
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=may%20only%20be%20implemented%20if%20it%20has%20been%20approved%20in%20accordance%20with%20the%20procedure%20set%20out%20in%20this
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=Within%20six%20days%20from%20the%20submission%20of%20the%20application%20dossier
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=to%20the%20other%20Member%20States%20concerned%20within%2038%20days%20from%20the%20validation%20date
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=Notification%20shall%20be%20done%20by%20way%20of%20a%20single%20decision%20within%20five%20days%20from%20the%20reporting%20date.
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=Notification%20shall%20be%20done%20by%20way%20of%20a%20single%20decision%20within%2038%20days%20from%20the%20validation%20date.
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=an%20extract%20from%20the%20documents%20to%20be%20amended%20showing%20previous%20and%20new%20wording%20in%20track%20changes%2C%20as%20well
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=documents%20which%20relate%20to%20any%20changes%20to%20the%20information%20provided%20to%20subjects
https://www.ema.europa.eu/en/documents/presentation/clinical-trial-information-system-ctis-frequently-asked-questions_en.pdf#:~:text=The%20scope%20selected%20when%20creating%20the%20SM%20draft%20%28Part%20I%20only%2C%20Part%20II%20only%2C%20or%20Part%20I%20%2B%20Part%20II%29%20cannot
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a scoping error means a new draft. The European Commission Questions and Answers (version 7.2, 27 March
2026) say the sponsor bears the responsibility, in principle and case by case, of judging whether a modification
is substantial (health.ec.europa.eu), that non-substantial modifications are not notified as such but listed in a
later application (health.ec.europa.eu), and that they must be recorded in the trial master file for inspection in
the meantime (health.ec.europa.eu). Volume is high: CTIS recorded 11,768 distinct substantial modification
applications from 31 January 2022 to 30 January 2025 (accelerating-clinical-trials.europa.eu), and 28,070
cumulatively in the March 2026 ACT EU report (accelerating-clinical-trials.europa.eu).

United States: IND amendments, IRB approval and the reconsent gap

Under 21 CFR 312.30, a Phase 2 or 3 protocol change that significantly affects subject safety, scope or
scientific quality needs a protocol amendment (www.ecfr.gov). The sponsor must submit the amendment
before implementing the change (www.ecfr.gov), and the change may be made only if it has been submitted to
FDA and approved by the IRB (www.ecfr.gov). The exception is a change that eliminates an apparent
immediate hazard, which may be implemented immediately (www.ecfr.gov). IRB procedures must ensure
changes in approved research are not initiated without IRB review and approval, subject to the same exception
(www.ecfr.gov), and consent must be documented on a form approved by the IRB (www.ecfr.gov).

FDA's 2023 informed consent guidance states that FDA regulations do not use or define the term reconsent
(www.fda.gov). When significant new information arises, the IRB should determine whether currently enrolled
subjects need it (www.fda.gov), revisions to the consent form must be IRB-approved before they are initiated
(www.fda.gov), and the IRB should ensure revised forms are identifiable so a superseded version is not used
(www.fda.gov). The Secretary's Advisory Committee on Human Research Protections (SACHRP) distinguishes
full reconsent, which supersedes the original consent, from addenda (hhs.gov), and observes that data are
lacking on what happens when a reconsent request is made (hhs.gov). US reconsent scope is thus an IRB
decision documented per amendment, not a fixed rule.

Computerised-system guidance: change control, testing and consent blocking

The EMA guideline on computerised systems requires a formal change control process (www.ema.europa.eu)
and says the same process applies to modifications required by protocol amendments (www.ema.europa.eu).
The sponsor must determine whether a modification applies to all participants or only those concerned by the
amendment (www.ema.europa.eu), the investigator must be clearly informed of eCRF changes
(www.ema.europa.eu), and IRT dosage tables must be verified against the approved protocol
(www.ema.europa.eu). For eConsent it requires that release to sites before IRB/IEC approval be prevented
(www.ema.europa.eu), that obsolete versions be blocked (www.ema.europa.eu), and allows sponsor visibility
of which consent versions were used (www.ema.europa.eu). The system itself should be version controlled,
and validation records for earlier versions retained (www.ema.europa.eu).

FDA's Part 11 questions and answers (October 2024) describe validation as including user acceptance testing
(www.fda.gov), applied to trial-specific configurations (www.fda.gov), and say changes should not adversely
affect traceability, authenticity or integrity of existing data (www.fda.gov). 21 CFR 11.10(e) requires secure,
time-stamped audit trails (www.ecfr.gov).
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https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=It%20is%2C%20in%20principle%2C%20the%20responsibility%20of%20the%20sponsor%20to%20assess%20whether%20a%20modification%20is%20to
https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=NSM%20should%20not%20be%20notified%20as%20such.%20NSMs%20need%20to%20be%20listed%20and%20identified%20as
https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=NSMs%20will%20have%20to%20be%20recorded%20in%20the%20Trial%20Master%20File%20and%20made%20available%20on
https://accelerating-clinical-trials.europa.eu/document/download/8e0aeff5-6316-4976-b6dd-5fe58254db49_en?filename=EU+clinical+trials+during+the+3-year+CTR+transition+period.pdf#:~:text=Overall%2C%2011%2C768%20distinct%20substantial%20modification%20applications
https://accelerating-clinical-trials.europa.eu/document/download/b74dc2c9-13cc-4e5d-b2d9-09baf2bfb511_en?filename=ACT+EU+Monitoring+the+European+clinical+trials+environment+report+March+2026.pdf#:~:text=28%2C070%20distinct%20substantial%20modification%20applications
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=any%20change%20in%20a%20Phase%202%20or%203%20protocol%20that%20significantly%20affects%20the%20safety%20of%20subjects
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=A%20sponsor%20shall%20submit%20a%20protocol%20amendment%20for%20a%20new%20protocol%20or%20a%20change%20in%20protocol%20before%20its%20implementation.
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=The%20sponsor%20has%20submitted%20the%20change%20to%20FDA%20for%20its%20review%3B%20and
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=a%20protocol%20change%20intended%20to%20eliminate%20an%20apparent%20immediate%20hazard%20to%20subjects%20may%20be%20implemented%20immediately
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=56&section=56.108#:~:text=may%20not%20be%20initiated%20without%20IRB%20review%20and%20approval%20except%20where%20necessary
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=50&section=50.27#:~:text=informed%20consent%20shall%20be%20documented%20by%20the%20use%20of%20a%20written%20consent%20form%20approved%20by%20the%20IRB
https://www.fda.gov/media/88915/download#:~:text=FDA%20regulations%20do%20not%20use%20or%20define%20the%20term%20reconsent
https://www.fda.gov/media/88915/download#:~:text=When%20this%20occurs%2C%20the%20IRB%20should%20determine%20whether%20currently%20enrolled%20subjects
https://www.fda.gov/media/88915/download#:~:text=such%20revisions%20must%20be%20reviewed%20and%20approved%20by%20the%20IRB%20before%20the%20revisions%20are%20initiated
https://www.fda.gov/media/88915/download#:~:text=The%20IRB%20should%20ensure%20that%20there%20is%20a%20way%20to%20identify%20a%20revised%20consent%20form
https://hhs.gov/ohrp/sachrp-committee/recommendations/april-7-2020-attachment-a/index.html#:~:text=subjects%20will%20go%20through%20a%20complete%20consent%20process%20that%20supersedes%20the%20original%20consent
https://hhs.gov/ohrp/sachrp-committee/recommendations/april-7-2020-attachment-a/index.html#:~:text=However%2C%20data%20is%20lacking%20regarding%20what%20ultimately%20happens%20with%20that%20request
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=There%20should%20be%20a%20formal%20change%20control%20process.
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20same%20process%20applies%20to%20modifications%20required%20by%20protocol%20amendments.
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=determined%20whether%20they%20should%20be%20applied%20to%20all%20trial%20participants%20or%20only%20to
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20investigator%20should%20be%20clearly%20informed
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=the%20tables%20should%20be%20verified%20against%20the%20approved%20protocol%20and%20input%20data%20used
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=prior%20to%20IRB%2FIEC%20approval%20should%20be%20prevented.
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20system%20should%20prevent%20the%20use%20of%20obsolete
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=which%20versions%20of%20the%20electronic%20informed%20consent%20form%20have%20been%20used
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20system%20should%20be%20version%20controlled.
https://www.fda.gov/media/166215/download#:~:text=validation%2C%20including%20user%20acceptance%20testing%2C%20is%20a%20process%20to
https://www.fda.gov/media/166215/download#:~:text=Validation%20should%20be%20applied%20to%20system%20functionality%2C%20configurations%20specific%20to%20the%20clinical%20trial
https://www.fda.gov/media/166215/download#:~:text=should%20not%20adversely%20affect%20the%20traceability%2C%20authenticity%2C%20or%20integrity%20of%20new%20or%20existing%20data.
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11#:~:text=Use%20of%20secure%2C%20computer%2Dgenerated%2C%20time%2Dstamped%20audit%20trails%20to%20independently%20record

IntuitionLabs

Structured protocol and data standards begin to model amendments

ICH M11 was adopted for implementation on 19 November 2025 (www.fda.gov), and ICH states its documents
are versioned to allow updates as protocol requirements evolve (database.ich.org). The template asks for a
country, region or site identifier when an amendment does not apply to all sites (www.fda.gov) and for
enrolment status when consolidating local amendments (www.fda.gov). The Clinical Data Interchange
Standards Consortium (CDISC) Unified Study Definitions Model implementation guide v4.0 states that a study
version may represent an amendment (raw.githubusercontent.com) and captures subjects enrolled at the time
of amendment and a list of changes (raw.githubusercontent.com). In the CDISC Study Data Tabulation Model
Implementation Guide (SDTMIG) v3.3, each complete set of inclusion/exclusion criteria must be in the Tl
domain (www.cdisc.org), with protocol version numbers identifying criteria versions (www.cdisc.org). Later
SDTMIG versions should be checked.

Mapping Changed Clauses to Dependent Systems

A change-control table that starts from the changed protocol clause, not from the system, is the most reliable
way to avoid missed dependencies. Table 1 below proposes a clause-to-system matrix. Owners are proposed
roles to be adapted to each sponsor's SOPs. The regulatory and standards references are cited; the owner
and test columns are the author's recommended operating model, not regulatory requirements.

Changed Dependent object Proposed Approval gate = Test Release Reconciliation
clause and data owner evidence control check
Eligibility EDC eligibility form Clinical data = IRB/IEC and UAT against Release to Participants
criterion and edit checks; managemen  regulator the approved site only after ~ screened after site
IRT screening or t (CDM) for decision per protocol site approvals  effective date used
randomization EDC; IRT country (www.fda.gov = (database.ich. = the new criteria set;
questions; ICF lead; clinical = (database.ich.o ); edit-check org) Tl holds each
eligibility text; lead for ICF rg) regression complete set
SDTM TI criteria set (www.cdisc.org)
Visit schedule EDC visit and form CDM; Same as Dry-run New Visits performed
or procedure structure; CTMS clinical above; ethics migration of casebook after effective date
visit templates; site operations review of added = existing version or map to the correct
source templates; burden subjects equivalent per = schedule; TV treats
SDTM TV (www.medidat | site visits absent from it
a.com); visit- (cdmshelp.ve  as unplanned
window eva.com) (www.cdisc.org)
checks
Dose, kit or IRT kit types, IRT lead; Regulator and Kit-type IRT study Kit assignments
supply change  dosing tables, clinical ethics decision; = completeness = version match protocol
resupply logic supply pharmacy and approved per  version in force at
manual update regression in site dispensing

Testing mode
(docs.oracle.c
om)
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https://www.fda.gov/media/192647/download#:~:text=Adopted%20on%2019%20November%202025
https://database.ich.org/sites/default/files/ICH%20M11%20Explainer_May2026.pdf#:~:text=documents%20are%20versioned%20to%20allow%20updates%20as%20protocol%20requirements%20evolve
https://www.fda.gov/media/192647/download#:~:text=For%20an%20amendment%20that%20does%20not%20apply%20to%20all%20sites%20in%20the%20trial%2C
https://www.fda.gov/media/192647/download#:~:text=If%20consolidating%20a%20series%20of%20local%20amendments%2C%20list%20the%20status%20of
https://raw.githubusercontent.com/cdisc-org/DDF-RA/v4.0.0/Deliverables/IG/USDM-IG.pdf#:~:text=A%20study%20version%20may%20represent%20an%20amendment.
https://raw.githubusercontent.com/cdisc-org/DDF-RA/v4.0.0/Deliverables/IG/USDM-IG.pdf#:~:text=number%20or%20percentage%20of%20subjects%20enrolled%20at%20time%20of%20amendment%2C%20list%20of%20amendment%20changes%2C%20and
https://www.cdisc.org/standards/foundational/sdtmig/sdtmig-v3-3/html#:~:text=each%20complete%20set%20of%20criteria%20must%20be%20included%20in%20the%20TI%20domain
https://www.cdisc.org/standards/foundational/sdtmig/sdtmig-v3-3/html#:~:text=Protocol%20version%20numbers%20should%20be%20used%20to%20identify%20criteria%20versions
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=without%20prior%20documented%20IRB%2FIEC%20approval%2Ffavourable%20opinion%20of%20an%20appropriate
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=without%20prior%20documented%20IRB%2FIEC%20approval%2Ffavourable%20opinion%20of%20an%20appropriate
https://www.fda.gov/media/166215/download#:~:text=validation%2C%20including%20user%20acceptance%20testing%2C%20is%20a%20process%20to
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20only%20be%20implemented%2C%20released%20or%20activated%20for%20individual%20investigator%20sites
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20only%20be%20implemented%2C%20released%20or%20activated%20for%20individual%20investigator%20sites
https://www.cdisc.org/standards/foundational/sdtmig/sdtmig-v3-3/html#:~:text=each%20complete%20set%20of%20criteria%20must%20be%20included%20in%20the%20TI%20domain
https://www.medidata.com/en/training/rave-amendment-manager/#:~:text=Conduct%20a%20dry%20run%20migration
https://www.medidata.com/en/training/rave-amendment-manager/#:~:text=Conduct%20a%20dry%20run%20migration
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=To%20make%20versioned%20changes%20to%20a%20study%20design%2C%20you%20must%20create%20a%20new%20Casebook%20Version.
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=To%20make%20versioned%20changes%20to%20a%20study%20design%2C%20you%20must%20create%20a%20new%20Casebook%20Version.
https://www.cdisc.org/standards/foundational/sdtmig/sdtmig-v3-3/html#:~:text=are%20assumed%20to%20correspond%20to%20unplanned%20Visits.
https://docs.oracle.com/en/industries/life-sciences/clinical-one/sponsor-cro-information/testing-guidelines-mid-study-rtsm-changes.html#:~:text=Check%20that%20all%20kit%20types%20required%20for%20dispensation%20are%20included%20in%20the%20new%20study%20version.
https://docs.oracle.com/en/industries/life-sciences/clinical-one/sponsor-cro-information/testing-guidelines-mid-study-rtsm-changes.html#:~:text=Check%20that%20all%20kit%20types%20required%20for%20dispensation%20are%20included%20in%20the%20new%20study%20version.

IntuitionLabs

Changed
clause

Randomizatio

n or
stratification

ICF content

Country or site
applicability

Documents
and training

Dependent object
and data

IRT randomization
list and strata

ICF master and
country/site
versions; eConsent
platform; reconsent
task list

CTMS milestones
and protocol
version by country
and site; eTMF
filing

Protocol, signature
pages, training logs,
investigator site file

Proposed
owner

IRT lead;
biostatistics

Clinical
operations;
regulatory;
site

Clinical
operations;
TMF owner

TMF owner;
site training
lead

Approval gate

As above

IRB/IEC
approval of
each revised
ICF before use
(www.fda.gov)

Country
decision dates;
EU non-
substantial
changes
recorded in
TMF
(health.ec.euro
pa.eu)

Document
approval and
training sign-off

Test
evidence

Test
randomization
for new and
existing
subjects
(docs.oracle.c
om)

eConsent
shows only
approved
versions
(www.ema.eu
ropa.eu)

Milestone
report review

TMF
completeness
review

Release
control

Release
gated by site
approval

Prevent
release
before
approval
(www.ema.eu
ropa.eu)

Site effective-
use date
entered only
after
approval,
training and
release
evidence

Training
before
effective date

Reconciliation
check

Randomization date
versus site IRT
version

Signed ICF version
per participant
versus required
version

CTMS version
equals eTMF
approval version
equals system
versions

Training date earlier
than effective date
for every user

The matrix has three structural lessons. First, a single clause often touches four or five objects, so the eligibility

row shows why a change that looks like an EDC edit check also reaches the IRT screening questions and the

ICF. Second, the "approval gate” column is jurisdiction-specific and the "release control" column is site-
specific, which is why a single global go-live date is rarely defensible. Third, the reconciliation column is the

evidence a sponsor needs later: it converts each row into a query that can be run on a schedule.

How each system documents its own versioning

Vendor documentation shows that platforms handle versions differently, which affects what a sponsor must

verify independently. These are vendor statements about their own products.

« EDC. Veeva documents that sponsors use amendments to make mid-study changes

(cdmshelp.veeva.com), that versioned design changes require a new casebook version

(cdmshelp.veeva.com), and that "versionless" changes do not (cdmshelp.veeva.com). Veeva's help

page also states that a retrospective casebook amendment updates existing casebook data to reference
the new version (cdmshelp.veeva.com). Viedoc states that its Designer can deploy different database

design versions at different sites without downtime or data migration (www.viedoc.com). Medidata's

Rave Amendment Manager course describes rolling out mid-study changes to existing subjects
(www.medidata.com).
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https://docs.oracle.com/en/industries/life-sciences/clinical-one/sponsor-cro-information/testing-guidelines-mid-study-rtsm-changes.html#:~:text=Run%20test%20randomization%20in%20Testing%20mode
https://docs.oracle.com/en/industries/life-sciences/clinical-one/sponsor-cro-information/testing-guidelines-mid-study-rtsm-changes.html#:~:text=Run%20test%20randomization%20in%20Testing%20mode
https://www.fda.gov/media/88915/download#:~:text=such%20revisions%20must%20be%20reviewed%20and%20approved%20by%20the%20IRB%20before%20the%20revisions%20are%20initiated
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20system%20should%20prevent%20the%20use%20of%20obsolete
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=The%20system%20should%20prevent%20the%20use%20of%20obsolete
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=prior%20to%20IRB%2FIEC%20approval%20should%20be%20prevented.
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=prior%20to%20IRB%2FIEC%20approval%20should%20be%20prevented.
https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=NSMs%20will%20have%20to%20be%20recorded%20in%20the%20Trial%20Master%20File%20and%20made%20available%20on
https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=NSMs%20will%20have%20to%20be%20recorded%20in%20the%20Trial%20Master%20File%20and%20made%20available%20on
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=Sponsors%20can%20use%20amendments%20to%20make%20changes%20mid%2Dstudy
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=To%20make%20versioned%20changes%20to%20a%20study%20design%2C%20you%20must%20create%20a%20new%20Casebook%20Version.
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=Versionless%20changes%20do%20not%20require%20the%20creations%20of%20a%20new%20casebook%20version
https://cdmshelp.veeva.com/lr/study-designers/casebook-versioning-overview#:~:text=With%20retrospective%20casebook%20amendments%2C%20Vault%20updates%20all%20existing%20casebook%20data%20to%20reference%20the%20new%20version
https://www.viedoc.com/products/viedoc-designer#:~:text=deploy%20different%20database%20design%20versions%20at%20different%20sites%20without%20downtime%20or%20data%20migration
https://www.medidata.com/en/training/rave-amendment-manager/#:~:text=roll%20out%20mid%2Dstudy%20changes%20to%20existing%20subjects%20in%20the%20Rave%20system

IntuitionLabs

« |IRT. Oracle's Clinical One guidance recommends checking kit types and running regression checks
before approving a new RTSM study version (docs.oracle.com).

« CTMS. Trial Interactive states that its CTMS 3.2 tracks protocol versions at study, country and site levels
(www.trialinteractive.com), and describes the scenario of an amendment taking effect in one country first
(www.trialinteractive.com).

« eConsent. Castor states that sites can access only the most up-to-date ICF version appropriate to the
study (www.castoredc.com). Veeva SiteVault help advises not to send an updated version once a newer
one is approved (sites.veevavault.help). CRIO states that a stand-alone eConsent tool can track
versioning across subjects (clinicalresearch.io).

A practical reading: "versionless" changes and per-site design versions mean the platform's version number
alone may not capture every change. A sponsor's change log, not the system's version label, is the control that
spans systems.

Release Sequence, Gates and Site Activation

There is no universal rollout order. Sponsors, regulators, IRBs and platforms differ, and some amendments
(for example urgent safety changes) follow exception pathways. What can be stated with sources is that
particular steps must wait for particular approvals. The ordering below is a recommended default, not a
mandated sequence.

« Gate 0, impact assessment. Classify each changed clause using the matrix above, decide whether the
change is substantial or non-substantial in each jurisdiction (the EU sponsor judgement
(health.ec.europa.eu)), and decide the reconsent cohort. ICH E8(R1) states that the impact of a
modification on study conduct should be considered carefully (database.ich.org).

« Gate 1, document release. Issue the protocol, ICF and supporting documents with unique version
identifiers (www.fda.gov). Prepare track-change extracts for EU submissions (health.ec.europa.eu).

o Gate 2, build and test in parallel. Configure EDC, IRT, CTMS and eConsent changes under change
control (www.ema.europa.eu), with user acceptance testing (www.fda.gov). Test migration for existing
participants separately from new ones (www.medidata.com).

« Gate 3, regulatory and ethics decisions. Track each country and site decision as a dated record. In
the EU, Part | and Part Il decisions may arrive on different dates (health.ec.europa.eu).

« Gate 4, site readiness. Confirm training (www.octalsoft.com), ICF availability, pharmacy and lab
manuals, and system release per site.

« Gate 5, site effective-use date. Set by the sponsor only when evidence from gates 3 and 4 is filed. The
EMA TMF guideline expects procedures that demonstrate when document versions were made
available to and implemented by sites (www.ema.europa.eu).

« Gate 6, post-release verification. Run the reconciliation queries and file results.

Deployment is complicated by country-specific amendments. Tufts reported that Phase Il and Il protocols had
country-specific amendments at rates of 44.8% and 60.1% in the cohort Getz described
(www.appliedclinicaltrialsonline.com), so a single global amendment number frequently coexists with several
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https://docs.oracle.com/en/industries/life-sciences/clinical-one/sponsor-cro-information/testing-guidelines-mid-study-rtsm-changes.html#:~:text=Check%20that%20all%20kit%20types%20required%20for%20dispensation%20are%20included%20in%20the%20new%20study%20version.
https://www.trialinteractive.com/blog/ctms-software-reimagined-inside-trial-interactives-version-32#:~:text=tracks%20protocol%20versions%20at%20the%20study%2C%20country%2C%20and%20site%20levels
https://www.trialinteractive.com/blog/ctms-software-reimagined-inside-trial-interactives-version-32#:~:text=A%20protocol%20amendment%20takes%20effect%20in%20one%20country
https://www.castoredc.com/blog/10-faqs-on-econsent/#:~:text=sites%20are%20only%20able%20to%20access%20the%20most%20up%20to%20date%20version%20of%20the%20appropriate%20ICF
https://sites.veevavault.help/gr/sitevault/econsent/reconsent/#:~:text=do%20not%20send%20an%20updated%20version
https://clinicalresearch.io/blog/never-miss-another-re-consent-the-benefits-of-an-integrated-econsent-esource-solution#:~:text=While%20a%20stand%2Dalone%20eConsent%20solution%20can%20track%20versioning%20across%20subjects
https://health.ec.europa.eu/document/download/bd165522-8acf-433a-9ab1-d7dceae58112_en?filename=regulation5362014_qa_en.pdf#:~:text=It%20is%2C%20in%20principle%2C%20the%20responsibility%20of%20the%20sponsor%20to%20assess%20whether%20a%20modification%20is%20to
https://database.ich.org/sites/default/files/ICH_E8-R1_Guideline_Step4_2021_1006.pdf#:~:text=and%20the%20impact%20of%20the%20modification%20on%20study%20conduct%20should%20be
https://www.fda.gov/media/192647/download#:~:text=All%20versions%20should%20be%20uniquely%20identifiable.
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=an%20extract%20from%20the%20documents%20to%20be%20amended%20showing%20previous%20and%20new%20wording%20in%20track%20changes%2C%20as%20well
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=There%20should%20be%20a%20formal%20change%20control%20process.
https://www.fda.gov/media/166215/download#:~:text=validation%2C%20including%20user%20acceptance%20testing%2C%20is%20a%20process%20to
https://www.medidata.com/en/training/rave-amendment-manager/#:~:text=Conduct%20a%20dry%20run%20migration
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=Notification%20shall%20be%20done%20by%20way%20of%20a%20single%20decision%20within%20five%20days%20from%20the%20reporting%20date.
https://www.octalsoft.com/managing-mid-study-amendments-a-practical-framework-using-unified-eclinical-systems/#:~:text=Training%20requirements%20are%20tracked%20per%20site%20and%20user
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-content-management-and-archiving-clinical-trial-master-file-paper-andor-electronic_en.pdf#:~:text=demonstrate%20at%20all%20times%20when%20versions%20of%20documents%20were%20made%20available%20to
https://www.appliedclinicaltrialsonline.com/view/shining-a-light-on-the-inefficiencies-in-amendment-implementation#:~:text=Phase%20II%20and%20III%20clinical%20trials%20also%20had%20a%20high%20percentage%20of%20country%2Dspecific%20amendments%20at%2044.8%25%20and%2060.1%25

IntuitionLabs

local versions. M11's guidance for consolidating local amendments into a global one, which asks for enrolment
status at that time (www.fda.gov), is a reminder that the enrolled population at each date is part of the version
record.

Site activation and approval tracking

CTMS records should hold, per site, the protocol version, the ICF version, the approval dates and the
effective-use date. The CDISC TMF model notes that artifacts exist at trial, country and site level
(www.cdisc.org) and that amended artifacts and approval pages are progeny records of a parent artifact
(www.cdisc.org). The EMA TMF guideline requires superseded versions of final documents to be kept to
reconstruct the trial (www.ema.europa.eu) and expects a document system to provide identification and
version history (www.ema.europa.eu). A trade-press explainer of the TMF Reference Model notes that an
amendment always includes the amendment itself and, in that model, a signature page from each active site
(appliedclinicaltrialsonline.com).

A panel reported by Advarra described participants consented on version one when version two had been
approved and a visit was due (www.advarra.com); the account is anecdotal but shows why the participant-level
record matters.

Reconciliation, Exceptions, Rollback and Inspection Evidence

Reconciliation is the step that proves the earlier steps worked. It is a set of repeatable comparisons, run on a
schedule and at each site effective date, whose output is filed.

Six reconciliation queries: a checklist

The following checklist can be run monthly and at each site effective date.

e Query 1, site version state. For each site, compare the approved version in the eTMF, the CTMS
effective version, the EDC design version, the IRT study version and the eConsent version in force. Any
site where these differ is an exception unless an approved transition window is documented.

* Query 2, participant consent version. For each active participant, compare the signed ICF version
with the version required for the participant's current visit date. ICH E6(R3) requires that participants be
informed in a timely manner of relevant new information (database.ich.org), and the need for reconsent
be assessed (database.ich.org).

* Query 3, visit-to-version. Compare each visit's date with the site's effective-use date and the form
version used in EDC.

* Query 4, eligibility. Compare participants screened or randomized after the effective date with the
criteria set applied. CDISC Tl should carry each complete set (www.cdisc.org).

e Query 5, supply. Compare IRT kit and dosing configuration with the approved protocol for dispensing
events after the IRT release date (www.ema.europa.eu).

* Query 6, TMF completeness. For each site, confirm that approval, ICF version, training log and release
evidence are filed with dates earlier than the effective date.
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https://www.fda.gov/media/192647/download#:~:text=If%20consolidating%20a%20series%20of%20local%20amendments%2C%20list%20the%20status%20of
https://www.cdisc.org/standards/trial-master-file-reference-model#:~:text=Artifacts%20are%20created%20and%20exist%20at%20many%20levels%20such%20as%20trial%2C%20country%2C%20and%20site.
https://www.cdisc.org/standards/trial-master-file-reference-model#:~:text=progeny%20records%20such%20as%20artifact%20approval%2Fsignature%20pages%2C%20amended%20artifacts%2C%20or%20translation%20documentation
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-content-management-and-archiving-clinical-trial-master-file-paper-andor-electronic_en.pdf#:~:text=Superseded%20versions%20of%20final%20documents%20are%20necessary%20to%20reconstruct%20the%20trial
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-content-management-and-archiving-clinical-trial-master-file-paper-andor-electronic_en.pdf#:~:text=provide%20for%20document%20identification%2C%20version%20history%2C%20search%20and%20retrieval
https://appliedclinicaltrialsonline.com/view/study-events-keeping-your-trial-master-file-date-your-trial-evolves#:~:text=A%20protocol%20amendment%20always%20includes%20the%20amendment%20itself
https://www.advarra.com/blog/what-protocol-amendments-reveal-about-trial-design/#:~:text=now%20version%20two%20has%20just%20been%20approved%2C%20and%20they%20have%20a%20visit%20coming%20up
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=informed%20in%20a%20timely%20manner%20if%20new%20information%20becomes%20available%20that%20may%20be
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20be%20assessed%20to%20determine%20if%20re%2Dconsent%20is%20needed
https://www.cdisc.org/standards/foundational/sdtmig/sdtmig-v3-3/html#:~:text=each%20complete%20set%20of%20criteria%20must%20be%20included%20in%20the%20TI%20domain
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=the%20tables%20should%20be%20verified%20against%20the%20approved%20protocol%20and%20input%20data%20used

IntuitionLabs

Deviations should be assessed against the protocol version in effect on the date of the event. An industry
association comment to FDA states that deviations are recorded against the particular timepoint at which a
protocol version was effective (www.acrohealth.org), so the effective-date table is itself a deviation-
classification input.

Exception handling and rollback

A mismatch should be classified, not just logged. Useful exception classes are:

» Site version: site on the old version after the effective date.

» Consent: participant visit performed without the required reconsent.
« System: a system on a different version from its site.

« File: approval absent from the TMF.

Each class needs an owner, a correction deadline and a documented decision on whether data collected
under the wrong version can be used. FDA's Part 11 Q&A says system changes should not adversely affect
the traceability of new or existing data (www.fda.gov), which argues against destructive rollback: a rollback
should create a new, audit-trailed version rather than overwrite. Merative suggests testing EDC changes on a
revised copy of the study with a subset of data (merative.com), which supports rehearsal before release.

Urgent safety changes follow a different pathway. Under 21 CFR 312.30 an immediate hazard change may be
implemented first and notified afterwards (www.ecfr.gov), and E6(R3) allows deviation to eliminate an
immediate hazard (database.ich.org). These changes still need the same reconciliation afterwards.

Inspection evidence

The evidence pack for each amendment should contain: the impact assessment; version-controlled approvals
per country and site; UAT and regression results for each system; release records showing when each site
went live; training records; reconciliation outputs; and the exception log. Records should be identifiable and
version controlled (database.ich.org), audit trails should show old and new values, and the EMA guideline says
validation documentation for earlier system versions should be retained (www.ema.europa.eu).

Worked example: two-country amendment (Hypothetical Example)

The following scenario is hypothetical and uses invented numbers to show the calculation. A Phase 3 study
has six sites in two countries. Amendment 3 adds a week-6 visit and tightens one eligibility criterion. Internal
approval is day 0. The US central IRB approves on day 41; the German decision arrives on day 96. The
sponsor sets a country-level effective-use date at each decision plus site readiness.

Table 2 shows the participant-level reconsent state at day 110. Active participants are those still in treatment or
follow-up for whom the IRB-approved plan requires reconsent; participants who completed the study before
the amendment are excluded.
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https://www.acrohealth.org/wp-content/uploads/2025/03/ACRO-FINAL-Protocol-Deviations-02-28-25.pdf#:~:text=particular%20timepoint%20where%20a%20particular%20protocol%20version%20was%20effective
https://www.fda.gov/media/166215/download#:~:text=should%20not%20adversely%20affect%20the%20traceability%2C%20authenticity%2C%20or%20integrity%20of%20new%20or%20existing%20data.
https://merative.com/blog/clinical-trial-mid-study-changes#:~:text=revise%20the%20copied%20version%2C%20and%20apply%20the%20update%20to%20a%20subset%20of%20the%20study%20data
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=312&section=312.30#:~:text=a%20protocol%20change%20intended%20to%20eliminate%20an%20apparent%20immediate%20hazard%20to%20subjects%20may%20be%20implemented%20immediately
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=without%20prior%20documented%20IRB%2FIEC%20approval%2Ffavourable%20opinion%20of%20an%20appropriate
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Records%20should%20be%20identifiable%20and%20version%20controlled%20%28when%20appropriate%29
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=validation%20of%20previous%20or%20discontinued%20system%20versions%20used%20in%20a%20clinical

IntuitionLabs

Site Country  Active participants Reconsented Outstan Comple Site version state
requiring reconsent by day 110 ding tion

Us-101 United 40 37 3 92.5% v4.0 live since day 49; EDC and
States IRT on new version

US-102 United 31 24 7 77.4% v4.0 live; 2 visits performed
States before reconsent flagged

US-103 United 22 22 0 100.0% | v4.0 live; reconciled
States

DE-201 German 35 20 15 57.1% v4.0 live since day 99
y

DE-202 German 20 8 12 40.0% v4.0 live since day 101
y

DE-203 German 15 0 15 0.0% Awaiting training sign-off; still
y operating on v3.0

Total 163 111 52 68.1%

The exception calculation is simple: 163 required minus 111 completed equals 52 outstanding, or 31.9% of the
cohort. Of those, 15 sit at DE-203, which is not yet live, so v3.0 remains the version in force there and the
participants are pending rather than exceptional. The other 37 sit at live sites and are open reconsent tasks to
chase, ranked by next visit date. If the visit-to-version query shows 2 US-102 participants with week-6 visits
before reconsent, those events are assessed against the version in force at the site on the visit date and
logged as exceptions. The country-level version gap is 96 minus 41, or 55 days between the first and last
decisions, which is the same type of measure as the 215-day Tufts mean though far shorter.

The table illustrates that version control is a per-site and per-participant ledger. The aggregate 68.1% figure
hides the fact that 42 of the 52 outstanding participants are at German sites that went live 9 to 11 days earlier
or not at all, so the lag is mostly timing; the 10 outstanding at US sites, live for roughly 60 days or more, call for
follow-up. The action list differs by row.

Data Analysis and Evidence

The quantitative evidence has a consistent source: the Tufts CSDD benchmark series, supplemented by
regulator counts and a few surveys. Table 3 labels each figure with its cohort year so that no number is read as

current.
Metric Value Cohort and source
Sample 16 sponsors/CROs, 950 2022 Tufts survey (pubmed.nchi.nim.nih.gov)
protocols, 2,188 amendments
Protocols with at least one 76%, up from 57% in 2015 2022 cohort (pubmed.ncbi.nlm.nih.gov)
amendment
Mean amendments per protocol 3.3, up from 2.1 (60% increase) 2022 cohort (pubmed.ncbi.nim.nih.gov)
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https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=Sixteen%20pharmaceutical%20companies%20and%20contract%20research%20organizations%20provided%20data%20on%20950%20protocols%20and%202188%20amendments
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=since%202015%2C%20the%20prevalence%20of%20protocols%20with%20at%20least%20one%20amendment%20in%20phases%20I%2DIV%20has%20increased%20substantially
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=the%20mean%20number%20of%20amendments%20per%20protocol%20has%20increased%2060%25%20to%203.3%2C%20up%20from%202.1

IntuitionLabs

Metric Value Cohort and source
Amendments deemed unavoidable | 77% 2022 cohort (pubmed.ncbi.nim.nih.gov)
Mean period sites ran different 215 days 2022 cohort (pubmed.ncbi.nim.nih.gov)

protocol versions

Mean time to last oversight 260 days 2022 cohort (pubmed.ncbi.nim.nih.gov); start point
approval differs by source (www.researchsquare.com)
Internal approval to first participant = 89 days Lead-author summary of the 2022 study
reconsented (www.appliedclinicaltrialsonline.com)
Amendments resulting in a need to ~ About two-thirds Tufts preprint (www.researchsquare.com)
reconsent

Amendments pausing recruitment Under 2% Tufts preprint (www.researchsquare.com)

or halting the trial

Median direct cost, Phase Il | Phase = $141,000 / $535,000 2015 cohort, published 2016 (link.springer.com)

Il amendment

Mid-study database updates per 4.1 planned, 3.7 unplanned 2020 survey, 194 responses (pmc.nchi.nlm.nih.gov)
trial

Table 3 shows that the study that measured the 215-day overlap also found that two-thirds of implemented
amendments resulted in a need to reconsent, so version exposure is not abstract. It also shows the limits of
the data. The PubMed abstract defines the 260 days as running from identifying the need to amend to last
oversight approval (pubmed.ncbi.nlm.nih.gov), while the authors' preprint describes the measure as running
from internal approval of the amendment to the last required approval (www.researchsquare.com). No source
reconciles the two start points, so this report states both. The preprint is not peer reviewed and numeric details
should be checked against the published paper.

Cost needs particular care. The 2022 cohort could not support a cost benchmark (www.researchsquare.com).
The $141,000 and $535,000 medians come from an earlier Tufts cohort (2015 data, published in 2016)
(link.springer.com) and are historical direct-cost measurements, not current prices.

Related studies add context.

o Complexity. Protocols with at least one amendment had nearly 25% more endpoints and 16% more
eligibility criteria than those without (www.appliedclinicaltrialsonline.com), and amendment counts
correlate with numbers of countries and sites (pubmed.nchbi.nlm.nih.gov). The authors describe a strong
positive relationship between complexity and amendment prevalence (www.researchsquare.com). More
countries and sites mean more version states to track.

« Disruption. Because fewer than 2% of amendments paused recruitment or halted the trial
(www.researchsquare.com), most are implemented while enrolment continues, which is when parallel
versions occur.
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https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=A%20much%20higher%20percentage%20of%20amendments%2D77%25%2Dwere%20deemed%20unavoidable
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=operate%20with%20different%20versions%20of%20the%20clinical%20trial%20protocol%20spans%20215%20days
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=takes%20an%20average%20of%20260%20days%20and%20the%20mean%20duration%20during%20which%20investigative%20sites
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=measured%20from%20internal%20approval%20of%20the%20amendment%20to%20the%20last%20required%20approval
https://www.appliedclinicaltrialsonline.com/view/shining-a-light-on-the-inefficiencies-in-amendment-implementation#:~:text=from%20final%20internal%20approval%20to%20first%20patient%20reconsented%20is%2089%20days
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=two%2Dthirds%20of%20implemented%20amendments%20resulted%20in%20the%20need%20to%20reconsent%20study%20volunteers
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=less%20than%202%25%20resulted%20in%20pausing%20recruitment%20or%20halting%20the%20clinical%20trial
https://link.springer.com/article/10.1177/2168479016632271#:~:text=The%20median%20direct%20cost%20to%20implement%20a%20substantial%20amendment%20was%20US%24141%2C000%20for%20a%20phase%20II%20protocol
https://pmc.ncbi.nlm.nih.gov/articles/PMC8104918#:~:text=Respondents%20reported%20an%20average%20of%204.1%20planned%20and%203.7%20unplanned%20mid%2Dstudy%20updates%20per%20clinical%20trial
https://pubmed.ncbi.nlm.nih.gov/38438658/#:~:text=takes%20an%20average%20of%20260%20days%20and%20the%20mean%20duration%20during%20which%20investigative%20sites
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=measured%20from%20internal%20approval%20of%20the%20amendment%20to%20the%20last%20required%20approval
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=we%20are%20unable%20to%20analyze%20and%20report%20on%20amendment%20cost%20benchmarks%20or%20trends
https://link.springer.com/article/10.1177/2168479016632271#:~:text=The%20median%20direct%20cost%20to%20implement%20a%20substantial%20amendment%20was%20US%24141%2C000%20for%20a%20phase%20II%20protocol
https://www.appliedclinicaltrialsonline.com/view/shining-a-light-on-the-inefficiencies-in-amendment-implementation#:~:text=having%20nearly%2025%25%20more%20endpoints%2C%2016%25%20more%20eligibility%20criteria
https://pubmed.ncbi.nlm.nih.gov/35094369/#:~:text=positively%20correlated%20with%20amendment%20frequency
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=strong%20positive%20relationship%20between%20protocol%20complexity
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=less%20than%202%25%20resulted%20in%20pausing%20recruitment%20or%20halting%20the%20clinical%20trial

IntuitionLabs

Two evidence gaps stand out. No peer-reviewed rate was found for participants or sites operating on a
superseded version, and SACHRP notes that data are lacking on what happens when reconsent requests are
made (hhs.gov). A vendor blog from IQVIA lists examples of consent-process errors, including reconsent not
collected before ongoing treatment (www.iqvia.com) and the wrong ICF version used for reconsent or new
consents (www.igvia.com). These are one vendor's descriptions, not measured rates.

Implications and Future Directions

Make the version record a first-class dataset. The evidence suggests that the unit of control is the (site,
participant, date) tuple, not the document. Sponsors that can produce a per-site version table on demand, with
approval and effective-use dates and system release dates, can answer both internal quality questions and
external requests quickly. ICH E6(R3) expects essential records to be version controlled (database.ich.org),
and the EMA TMF guideline expects evidence of when versions reached sites (www.ema.europa.eu).

Design for fewer simultaneous versions. The Tufts data link complexity to amendment prevalence
(www.researchsquare.com), and E6(R3) notes that building acceptable ranges into protocol provisions can
reduce deviations or the need for an amendment (database.ich.org). The Clinical Trials Transformation
Initiative (CTTI) quality-by-design recommendations call for prospectively identifying critical-to-quality factors
(ctti-clinicaltrials.org). Fewer unnecessary clauses means fewer dependent objects to change.

Expect structured protocols to shift the problem. If sponsors adopt ICH M11 and the CDISC Unified Study
Definitions Model, the clause-to-system matrix could be generated from machine-readable differences
between versions. That is a hypothesis, not a documented outcome, and data exchange standards carry their
own versioning cost: CDISC states that ODM v2.0 breaks backward compatibility with earlier versions
(www.cdisc.org).

Advisory perspective. IntuitionLabs' view, offered as an adjacent advisor and not as a software vendor, is
that most sponsors can improve version control before buying anything:

« Define the version vocabulary and the site effective-use date.
» Assign an owner to every row of the impact matrix.
* Run the six queries monthly and file the output.

Technology choices then follow from which queries fail.

Frequently Asked Questions (FAQS)

What is a protocol amendment impact assessment?

It is a structured review that identifies, for each changed clause, which systems, documents, sites and
participants are affected. ICH E8(R1) says the impact of a modification on study conduct should be considered
carefully (database.ich.org), and the EMA guideline requires change requests for trial-specific configurations to
follow change control (www.ema.europa.eu). Table 1 is a template.
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https://hhs.gov/ohrp/sachrp-committee/recommendations/april-7-2020-attachment-a/index.html#:~:text=However%2C%20data%20is%20lacking%20regarding%20what%20ultimately%20happens%20with%20that%20request
https://www.iqvia.com/blogs/2022/03/protocol-amendments-and-electronic-consent-overcoming-the-challenges-to-reap-the-benefits#:~:text=Participant%20re%2Dconsent%20not%20collected%20prior%20to%20receiving%20ongoing%20treatment%20or%20procedures
https://www.iqvia.com/blogs/2022/03/protocol-amendments-and-electronic-consent-overcoming-the-challenges-to-reap-the-benefits#:~:text=Incorrect%20version%20of%20ICF%20documents%20used%20for%20reconsent%2C%20or%20new%20patient%20consents
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Records%20should%20be%20identifiable%20and%20version%20controlled%20%28when%20appropriate%29
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-content-management-and-archiving-clinical-trial-master-file-paper-andor-electronic_en.pdf#:~:text=demonstrate%20at%20all%20times%20when%20versions%20of%20documents%20were%20made%20available%20to
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=strong%20positive%20relationship%20between%20protocol%20complexity
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=by%20including%20acceptable%20ranges%20for%20specific%20protocol%20provisions
https://ctti-clinicaltrials.org/?p=16481#:~:text=Prospectively%20identify%20and%20periodically%20review%20the%20critical%20to%20quality
https://www.cdisc.org/standards/data-exchange/odm-xml/odm-v2-0#:~:text=ODM%20v2.0%20breaks%20backward%20compatibility%20with%20previous%20versions%20of%20the%20model
https://database.ich.org/sites/default/files/ICH_E8-R1_Guideline_Step4_2021_1006.pdf#:~:text=and%20the%20impact%20of%20the%20modification%20on%20study%20conduct%20should%20be
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-electronic-data-clinical-trials_en.pdf#:~:text=There%20should%20be%20a%20formal%20change%20control%20process.

IntuitionLabs

Does every amendment require reconsent?

No universal rule exists. FDA regulations do not define reconsent (www.fda.gov); the IRB determines whether
enrolled subjects need new information (www.fda.gov); and E6(R3) requires an assessment of whether
reconsent is needed (database.ich.org). Tufts reported about two-thirds of implemented amendments required
reconsent in its cohort (www.researchsquare.com).

Who approves and deploys each version?

Regulators and IRBs/IECs approve; the sponsor sets the effective-use date. In the US the IRB must approve
changes before initiation except to eliminate immediate hazards (www.ecfr.gov); in the EU substantial
modifications need authorisation first (health.ec.europa.eu). Deployment of systems for a site follows E6(R3)
section 4.3.5 (database.ich.org).

What does a protocol amendment cost?

The 2022 Tufts study could not report cost (www.researchsquare.com). A 2015 cohort reported median direct
costs of $141,000 for Phase Il and $535,000 for Phase Il substantial amendments (link.springer.com); these
are historical. Budget current estimates from your own data.

How should amendments be tracked in EDC and CTMS?

Track the design version per site in EDC and the protocol and ICF versions per country and site in CTMS, and
reconcile the two. Vendor documentation describes per-site design versions (www.viedoc.com) and country
and site version tracking (www.trialinteractive.com); neither replaces the sponsor's cross-system reconciliation.

What does ICH E6(R3) require for documentation?

It defines a protocol amendment (database.ich.org), asks for version-controlled essential records
(database.ich.org) and requires validated interfaces between systems (database.ich.org). Confirm local
application dates with regulatory counsel (www.federalregister.gov) (www.ema.europa.eu).

Conclusion

Protocol amendment version control means separating approval from deployment and proving, system by
system and site by site, that deployment followed approval. The regulatory texts agree on the principle: ICH
E6(R3) says systems are released to a site after its approvals (database.ich.org), FDA and EU rules gate
implementation on IRB and regulator decisions (www.ecfr.gov) (health.ec.europa.eu), and the EMA guideline
requires change control for amendment-driven modifications (www.ema.europa.eu). They do not prescribe a
single rollout order, and reconsent scope remains an IRB or ethics decision per amendment (www.fda.gov).

The measured burden is real but must be read with its cohort. Tufts' 2022 cohort showed 76% of protocols
amended and a mean 215-day period of mixed protocol versions across sites (pubmed.ncbi.nlm.nih.gov);
those are one study's means, not a forecast for any given trial. The useful response is operational: a clause-to-
system matrix, per-site and per-participant version tables, scheduled reconciliation queries and a filed
evidence pack. Obligations should be confirmed with regulatory counsel before adoption, and any number in
this report that is not cited is an illustration, not a benchmark.
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https://www.fda.gov/media/88915/download#:~:text=FDA%20regulations%20do%20not%20use%20or%20define%20the%20term%20reconsent
https://www.fda.gov/media/88915/download#:~:text=When%20this%20occurs%2C%20the%20IRB%20should%20determine%20whether%20currently%20enrolled%20subjects
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20be%20assessed%20to%20determine%20if%20re%2Dconsent%20is%20needed
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=two%2Dthirds%20of%20implemented%20amendments%20resulted%20in%20the%20need%20to%20reconsent%20study%20volunteers
https://www.ecfr.gov/api/renderer/v1/content/enhanced/current/title-21?part=56&section=56.108#:~:text=may%20not%20be%20initiated%20without%20IRB%20review%20and%20approval%20except%20where%20necessary
https://health.ec.europa.eu/system/files/2016-11/reg_2014_536_en_0.pdf#:~:text=may%20only%20be%20implemented%20if%20it%20has%20been%20approved%20in%20accordance%20with%20the%20procedure%20set%20out%20in%20this
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20only%20be%20implemented%2C%20released%20or%20activated%20for%20individual%20investigator%20sites
https://www.researchsquare.com/article/rs-3168679/v1.pdf#:~:text=we%20are%20unable%20to%20analyze%20and%20report%20on%20amendment%20cost%20benchmarks%20or%20trends
https://link.springer.com/article/10.1177/2168479016632271#:~:text=The%20median%20direct%20cost%20to%20implement%20a%20substantial%20amendment%20was%20US%24141%2C000%20for%20a%20phase%20II%20protocol
https://www.viedoc.com/products/viedoc-designer#:~:text=deploy%20different%20database%20design%20versions%20at%20different%20sites%20without%20downtime%20or%20data%20migration
https://www.trialinteractive.com/blog/ctms-software-reimagined-inside-trial-interactives-version-32#:~:text=tracks%20protocol%20versions%20at%20the%20study%2C%20country%2C%20and%20site%20levels
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=A%20documented%20description%20of%20a%20change%28s%29%20to%20a%20protocol.
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Records%20should%20be%20identifiable%20and%20version%20controlled%20%28when%20appropriate%29
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=Interfaces%20between%20systems%20should%20also%20be%20defined%20and
https://www.federalregister.gov/documents/2025/09/09/2025-17311/e6r3-good-clinical-practice-international-council-for-harmonisation-guidance-for-industry#:~:text=The%20announcement%20of%20the%20guidance%20is%20published%20in%20the%20Federal%20Register%20on%20September%209%2C%202025.
https://www.ema.europa.eu/en/scientific-guidelines/ich-e6-good-clinical-practice#:~:text=Annex%201%20adopted%20by%20ICH%20and%20CHMP%20came%20into%20effect%20on%2023%20July%202025.
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About IntuitionLabs

IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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