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Summary 

The SPIRIT 2013 Statement provides evidence-based recommendations for the minimum content of 

clinical trial protocols. Assessment of biospecimens is often required for trial eligibility or as part of 

outcome evaluation, and precision molecular approaches are increasingly used in trial design. 

However, cellular and molecular pathology practices within trials have neither been codified nor 

formalised We developed international consensus reporting guidelines for cellular and molecular 

pathology content in clinical trial protocols (the SPIRIT-Path Extension)  using an international Delphi 

process assessing candidate items generated from a prior systematic review, followed by an expert 

consensus meeting.  74 individuals from five continents responded, including clinicians, statisticians, 

laboratory scientists, patient advocates, funders, industry representatives, journal editors, and 

regulators The SPIRIT-Path guidelines recommend 14 additional items, 7 extensions to the SPIRIT 

checklist and 7 elaborations, that should be addressed in trial protocols with pathology content 

alongside the SPIRIT 2013 Statement items. SPIRIT-Path recommends that protocols should 

document the individuals, processes, and standards for all cellular and molecular pathology 

components of the trial protocol, including all stages of the specimen pathway, any digital pathology 

methods, and with specific consideration of the value of trial data and tissue for additional 

translational studies.  

Introduction 

The clinical trial protocol is an essential document that describes the rationale and conduct of the 

proposed research. The document must contain sufficient information to allow review when seeking 

funding, support the safe and optimal conduct of the study against the trial objectives, and allow 

subsequent results to be evaluated and compared with other trials1,2. Despite the importance of trial 

protocols, their quality and content are known to be variable. The SPIRIT (Standard Protocol Items: 

Recommendations for Interventional Trials) 2013 Statement provides evidence-based 

recommendations for the minimum content of clinical trial protocols to address this variability3,4. 
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The statement is widely endorsed by medicines developers, academia, regulators and medical 

journals.  

Extensions to the SPIRIT 2013 Statement have been produced to address specific trial protocol 

elements that are not addressed fully by application of the original guidelines; to date, these relate 

to patient-reported outcomes5, n-of-one trials6, and trials evaluating artificial intelligence 

interventions7. A SPIRIT extension item is an additional checklist item that addresses an aspect of 

protocol content that is not adequately covered by the SPIRIT 2013 Statement, as judged by 

available evidence and subject-matter expert opinion; a SPIRIT elaboration item is an elaboration of 

an existing SPIRIT item as it applies to a particular subject area5. 

Pathological assessment including confirmation of diagnosis is required for determining eligibility or 

outcome assessment in therapeutic trials of specific conditions, particularly in oncology but also in 

therapeutic trials in non-neoplastic diseases, for example those with an inflammatory or immune-

mediated aetiology or with fibrotic sequelae, and is still regarded as the gold standard8. Such clinical 

trials increasingly use precision molecular approaches in their design, but these do not always 

capitalise on the richness of data available from full pathological assessment. Despite such 

technological advances, the crucial decision to determine participant eligibility often relies on 

traditional subjective assessment of tissue sections by a pathologist. Such practice has neither been 

codified nor formalised and does not yet fully integrate novel molecular analyses.  

SPIRIT-Path is a fully international project coordinated by the UK National Cancer Research 

Institute’s Cellular and Molecular Pathology Initiative (NCRI CMPath) and supported by the SPIRIT 

group to extend the SPIRIT 2013 Statement, where needed, for trials that include cellular and 

molecular pathology protocol content. Here we describe the SPIRIT-Path guideline development and 

provide a checklist with explanations. The extension offers guidance to authors of clinical trial 

protocols that include pathology activities to ensure all possible steps, including aspects of specimen 

handling and reporting, are identified at trial inception. Investigators should consider documenting 
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the pathology methods in a dedicated section of the trial protocol. This will allow trial protocols to 

comprehensively address cellular and molecular pathology aspects, ensuring adequate skills and 

resources are available at trial commencement to facilitate the smooth running of laboratory-based 

components of the trial and fully leverage the value of biospecimens for translational research. 

Methods 

The SPIRIT-Path project was conceived by members of NCRI CMPath Clinical Trials workstream in 

May 2019. The SPIRIT-Path Core Group (TJK, MR, SJL, DJB, DOC, AMS, IL, DJH) responsible for the 

project was established in June 2019 and the SPIRIT-Path International Advisory Group (AWC and all 

other SPIRIT-Path Ggroup members, appendix pp 25) was assembled shortly afterwards, with the 

support of the SPIRIT group, to include expert representation from multiple territories and all 

stakeholder groups in the clinical trials community. A prior systematic review of published guidance 

was used to identify candidate items was undertaken from January to April 20209. The SPIRIT-Path 

extension was registered as reporting guidelines under development with the EQUATOR Network in 

May 2020 and was developed in accordance with the EQUATOR Network’s methodology. 

Ethical considerations 

The project was undertaken by following the UK Research Integrity Office's (UKRIO) Code of Practice 

for Research and the Universities UK (UUK) Concordat to Support Research Integrity adopted as the 

University of Edinburgh’s Research Integrity framework and was assessed before study 

commencement using the UKRIO checklist for good practice in research in advance as a peer opinion 

study. Information was given to Delphi participants in the introductory page of the survey, and 

electronic informed consent, including for disclosure of participant name and affiliation at 

publication, was obtained following General Data Protection Regulation best practices and before 

survey completion (appendix pp 1). Information was given to consensus meeting participants in 

advance, and consent for the recording of the meeting was obtained at the start of the meeting and 

before beginning recording. 
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Candidate item generation 

A systematic review to identify and synthesise existing recommendations specific to pathology 

practice in clinical trials for implementation in trial protocol design published between 1st January 

1996 and 13th January 2020 has previously been undertaken9. In the prior review, resources were 

eligible for inclusion if they contained - (1) guidance (in the form of guidelines or expert 

recommendations) and/or a checklist, which are (2) pathology-related, with (3) content relevant to 

clinical trial protocols or that could influence a clinical trial protocol design from a pathology 

perspective. There were no restrictions by language or publication type. The full search strategies for 

all database and web searches are available in the pre-registered protocol10. The Core Group and 

International Advisory Group members and UK Clinical Trials Unit leads were consulted during the 

review process to identify any additional sources of guidance.  

Verbatim extracted guidance was mapped to the SPIRIT 2013 Statement and a provisional list of 

candidate items was generated by the Core Group. The final list of 48 candidate items was produced 

after consultation with the International Advisory Group members allowing item revision or addition 

(appendix pp 3-12).  

International Delphi Exercise 

Participants 

The Core Group members selected participants after consultation with the International Advisory 

Group members to create an “expert” panel in multiple territories across all stakeholder roles in the 

clinical trials community. In line with recommendations regarding how to select “experts”11, it was 

felt those selected were most knowledgeable in this area, representative of the area of inquiry and 

had considerable practical experience to warrant them “experts”. Participants were also selected to 

provide international representation from many territories. As those responsible for developing the 

candidate items, the Core Group members did not provide responses in the Delphi process to 

minimise potential bias. Characteristics of the 74 Delphi panelists (appendix pp 1-2) were recorded 
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during the process and are summarised in appendix pp 13-14. Participants included clinicians, clinical 

trialists, statisticians, trials methodologists, trials and data managers, clinical laboratory scientists, 

patient advocates, funders, industry representatives, journal editors, and regulators from Africa, 

Asia, Australasia, Europe and North America. 

Rating 

Participants were asked to rate the importance of items on a nine-point Likert-type item scale, 

where ‘9’ represented ‘critical’ and ‘1’ represented ‘not important’. Participants were able to use 

free-text boxes to justify their scores or offer other items that were not included as candidates. 

An item was defined as ‘consensus-in’ when >70% of participants scored the item as ‘7-9 (critical)’ 

with <15% scoring ‘1-3 (not important)’. An item was classified as ‘consensus-out’ when >70% of 

participants scored an item ‘1-3’ and <15% of participants scored it ‘7-9’. All other combinations 

were considered to be ‘no consensus’, in accordance with previous research that used similar nine- 

or ten-point scales12. 

Procedure 

A minimum of two rounds was chosen to allow participants to reflect and change their scores 

between rounds. A third round was not required because of the level of agreement reached by the 

end of the second round. 

Three members of the SPIRIT-Path Core Group (TJK, MR, DJB) piloted the first round and suggested 

slight amendments to the instructions and wording of some items to ensure they aligned with 

scoring on a rating scale. 

All communication between the researchers and Delphi participants used private, individual email 

addresses so participants remained anonymous to one another. The Delphi was conducted via 

Checkbox (Checkbox Survey Inc, Watertown, MA, USA) with links to the Delphi provided in the 

preparatory emails. For Round One (17th June 2020), participants were given instructions, a consent 
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form, and the items to rate. Participants were asked to complete the survey by 15th July 2020 and 

reminder emails were sent to non-responders. 

Round Two (10th August 2020) of the Delphi was sent only to those participants who responded to 

Round One. Participants were advised which items did not reach consensus in Round One and which 

had been amended based on feedback and asked to re-rate these items.. Participants were also 

given information from the previous round including their score for each item and the median panel 

score based on all participants’ scores. They were informed that their scores from Round One would 

be carried forward for any item for which a new score was not returned and asked to complete the 

survey by 7th September 2020. Reminder emails were sent to non-responders. 

Analysis 

In Rounds One and Two, response rate, median score and item consensus scores were calculated. 

Data were analysed in Excel. In addition, free text comments were reviewed by the SPIRIT-Path Core 

Group to determine if items needed amendment or additional items required inclusion. 

Rationalisation and checklist summary consensus meeting 

After the final round of the Delphi exercise, ‘consensus-in’ items were re-mapped to the SPIRIT 2013 

Statement and grouped by theme. For each item, an assessment of the need for an extension or 

elaboration to the SPIRIT 2013 Statement was made by the Core Group. Items within a theme were 

combined and draft wording for the extension or elaboration checklist item and explanatory text for 

each thematic grouping were produced.  

The draft document was remotely assessed by the International Advisory Group through two 

circulations in October 2020, with revisions made after each circulation. After revisions following the 

second circulation, the candidate SPIRIT-Path items were circulated in advance of a virtual consensus 

meeting on 4th November 2020, to which all Core Group and International Advisory Group members 

were invited. The meeting was recorded with the informed consent of participants to allow those 

unable to attend to contribute. There was an opportunity to discuss items that did not reach 
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consensus and, for each ‘consensus-in’ item, the need for either an extension or elaboration was 

considered. The proposed thematic groupings of each item were discussed in addition to the 

wording of both the checklist item and the explanatory text.  

Following the meeting a final draft of the checklist items and explanatory text was produced by the 

Core Group. This was circulated for a final time around the International Advisory Group and all 

members agreed with the wording. 

Results 

196 invitations to participate in Round One of the Delphi exercise were sent (156 individuals and 40 

organisations). 74 individuals consented to participate with 66 fully completing Round One of the 

Delphi in full; 42 of 48 items reached ‘consensus-in’ (appendix pp 3-12) while the remainder (items 

#6, #7, #8, #19, #37 and #42) did not reach consensus. After modification of items without 

consensus, invitations for Round Two were sent only to those participants who responded in Round 

One. 46 participants decided to amend their scores from Round One with 44 participants completing 

Round Two in full; those who did not respond had their Round One scores carried forward into 

Round Two. Four of the six remaining modified items reached ‘consensus-in’ (appendix pp 3-12); no 

consensus was reached for two items (#7 and #42). 

SPIRIT-Path Checklist Items and Explanation 

The post-Delphi rationalisation process and consensus meeting merged the 46 agreed items by 

theme, mapped to the SPIRIT 2013 statement (Figure 1 and appendix pp 15-24). The SPIRIT-Path 

extension recommends that an additional 14 items (seven extensions and seven elaborations,Table 

1) that should be addressed in trial protocols with pathology content alongside the SPIRIT 2013 

Statement items and other SPIRIT extensions where relevant. These items were considered to be of 

sufficient significance to trials with any cellular and molecular pathology content that they should be 
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explicitly addressed in trial protocols. All members of the International Advisory Group agreed with 

the inclusion of these extension items in this form.  

Some items will only apply to clinical trials where there is a requirement for trial-specific specimen 

activity outside of the routine diagnostic pathway, including the acquisition of trial-specific samples 

or review/analysis of historical samples; these items are indicated by an asterisk (*). 

Administrative information 

SPIRIT-Path 5a Elaboration: Specify the individual(s) responsible for pathology content of the trial 

protocol. 

Explanation 

The individuals responsible for developing protocol content should be specified. This includes those 

responsible for protocol content regarding pathology reporting methodology, pathology-specific 

quality assurance, biospecimen institutional release, movement across trial sites, and archiving and 

biobanking, where applicable. The documentation of the contributions of specific authors to the trial 

protocol with affiliations increases transparency, helps identify potential conflicts of interest, and 

formally recognises the contribution of the pathologists and laboratory scientists to trial 

development. For protocols describing trial-specific pathology reporting, it is helpful to document 

the pathologists and translational scientists who have designed or verified the tissue pathway from 

sample acquisition to analysis to ensure that the ‘turn-around times’ for scoring and reporting trial 

data are feasible. Specific documentation of the author responsible for the biospecimen pathway 

and reporting provides accountability and evidence of consultation with appropriate professionals in 

protocol design13,14. If there is no involvement of protocol authors with pathology expertise, then a 

reason should be provided. 
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SPIRIT-Path 5d Elaboration: Specify how pathology activities and roles are organised in the trial. 

Explanation 

The organisation of all items related to pathology within the trial should be specified, detailing the 

responsibilities of the stakeholders. The composition/operation of the Pathology Steering Group or 

Molecular Tumour Board, if deemed relevant, should be documented, and how representation from 

these groups and their operation is integrated within the Trial Management Group should be clearly 

explained. When pathology-based biomarkers are critical to patient recruitment and/or if pathology 

complete response is the primary outcome measure, a pathologist and/or translational scientist may 

be included in the Data Monitoring Committee and their role within this committee should be 

documented. It should be confirmed in the protocol that contractual agreements will be in place 

between the trial sponsor and the participating centre laboratories concerning the exchange of 

samples. This information ensures that the required cellular and molecular pathology expertise and 

responsibilities are clearly defined at trial inception, where applicable, and outlines how trial-specific 

pathology activity is integrated into overall trial management to maximise the contribution to trial 

operation13,15,16. It allows readers to understand and evaluate the relevant expertise of those 

responsible for the pathology aspects of the trial. 

Introduction 

SPIRIT-Path 6a Elaboration: Describe the pathogenesis of the disease and rationale for any pathology-

specific inclusion criteria or endpoints. 

Explanation 

The cellular and molecular basis of the disease should be described, with justification of the 

rationale for incorporating any trial-specific biomarkers and any pathology-specific criteria for 

recruitment. The analytical performance of any laboratory assays (proprietary or laboratory-

developed tests) should be described; where these are not known (e.g. if the development of an 

assay is part of the study), then an evidence-based prediction of performance should be described. 
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The rationale for any pathology-specific endpoint assessment including the intention to subgroup by 

pathological features, a priori, should be described, and the details of the pathology-specific 

endpoint quality assurance mechanism should be documented. A review of the cellular and 

molecular basis of the disease provides justification for the use of cellular and molecular pathology 

methodologies to determine trial eligibility or as part of the outcomes assessments and allows a 

reader to evaluate their suitability17,18. 

Methods: Participants, interventions, and outcomes 

SPIRIT-Path 9 Elaboration: Describe where the laboratory work will be carried out and the 

accreditation status of the laboratory/site.* 

Explanation 

The location of laboratory work (e.g. hospital, academic centre, contract research organisation, 

commercial laboratory or sponsor-approved provider) should be described, alongside the required 

accreditation status of the laboratory/site (e.g. Clinical Laboratory Improvement Amendments, Good 

Clinical Laboratory Practice, International Organization for Standardization). A description of the 

laboratory environment used for a study allows the generalisability of trial results to be judged; an 

intervention that requires highly specialised laboratory skills or methodologies may be less easily 

translated into routine practice. Accreditation of participating laboratory sites by a suitable external 

body provides confidence about the quality and standardisation of practice13,19. 

SPIRIT-Path 10 Extension: Where trial-specific pathology reporting is required, document specimen 

pathway requirements and any requirement for pathologist 'double reporting' or central review.* 

Explanation 

Where study-specific pathology specimens are required for determination of trial eligibility,  the 

details of all specimen pathways including organ/tissue type, specimen type (e.g. fine needle 

aspirate, needle core of specified gauge), specimen number and size, specimen fixation method, 

specimen processing details, and report turn-around-time should be documented. The precise 
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details of the specimen pathway allow sites to minimise sources of variability that can be introduced 

by non-standardised local protocols20. Clear eligibility criteria are required to precisely define the 

study participants. Where histological criteria or other biospecimen-generated metrics form part of 

the eligibility criteria, the precise histological features or derived value meriting a specific diagnosis 

should be defined to minimise subjectivity21. If trial-specific reporting is required to determine 

eligibility i.e. anything in addition to that provided in the available routine clinical report, any specific 

requirement for central review and/or ‘double’ or ‘consensus’ reporting by more than two 

pathologists should be documented. Central review of specimens to assess eligibility or outcomes, 

which may involve ‘double’ or consensus reporting by a trial-specific group of pathologists, has been 

shown to reduce reporting variation and ensure participant suitability22. 

SPIRIT-Path 12 Extension: Outline the assessment methods and the timing of tissue sampling required 

for any pathology-specific outcomes.* 

Explanation 

The choice of an outcome derived from cellular or molecular analysis of a biospecimen should be 

explained in the context of the pathogenesis of the disease and the expected effect of any 

intervention. Where this is in the form of histological assessment, precise criteria for reporting and 

any use of central and/or ‘double’ reporting should be defined, as for eligibility assessment17. This 

improves the standardisation of assessment and allows the outcomes to be more fully understood. 

Defining the timing of specimen sampling with respect to interventions and outcome assessments 

within participant timelines mitigates against the biospecimen acquisition potentially biasing 

patient-reported outcomes and ensures standardisation of the interval between intervention and 

biological assessments during which cellular and molecular responses may evolve.   
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Methods: Data collection, management, and analysis 

SPIRIT-Path 18a (i) Extension: Describe any specific accreditation, training and performance 

assessment requirements for trial pathologists and laboratory staff.* 

Explanation 

The requirements for 'Good Clinical Practice' accreditation or equivalent for trial pathologists and 

laboratory staff and any additional accreditation/training required to deliver trial-specific data, for 

example, specific training to recognise and score histological features or immunohistochemical 

stains that may not be part of routine practice, should be documented. Standardised accreditation 

or trial-specific training for pathologists and laboratory staff reduces inter-individual variation and 

increase the reliability and reproducibility of trial-specific pathology activities16,19,23. Discussions with 

regulators (e.g. European Medicines Agency, Medicines and Healthcare products Regulatory Agency 

UK, US Food and Drug Administration), where applicable, during trial design allow the incorporation 

within the protocol of standards required for or assisting regulatory approval of therapeutics or 

biomarkers, and these discussions should be documented as the rationale for mandated standards 

or training, where relevant. 

SPIRIT-Path 18a (ii) Extension: Describe the specimen documentation requirements and full specimen 

handling pathway.* 

Explanation 

Any regulatory advice that has informed on the design of protocols for the biospecimen pathway, for 

example, mandating a specific sampling schedule, should be considered and documented in the trial 

protocol. Incorporation of such advice within the trial protocol will aid subsequent regulatory 

approval. The requirement for documentation of sample details using a reporting standard method 

that is evidence-based or recommended by a professional body, such as the Bio-specimen Reporting 

for Improved Study Quality (BRISQ) guidelines (Tier 1 items) should be documented. The use of a 

standardised method for specimen detail recording provides transparency and quality assurance of 
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biospecimen use within a trial. Where not otherwise documented for assessment of eligibility or 

outcome, for example for future translational studies or biobanking, describe the protocol for 

sample collection including transport times if using fresh tissue/samples, handling, processing and 

storage or reference the inclusion of these details in a companion laboratory manual13,14,16,20,21. A 

complete description of every stage of the specimen pathway ensures standardisation across 

centres and gives assurance to those undertaking any future studies on the biospecimens. 

SPIRIT-Path 18a (iii) Extension: Define any methods for specimen assessment by histochemical, 

immunohistochemical or molecular techniques.* 

Explanation 

The methods for any specimen assessment using qualitative or semi-quantitative evaluation of 

histochemistry, immunohistochemistry or in situ hybridisation should be defined, as should any 

methods for sample analysis using molecular pathology. Such standardisation of assessment 

increases the reliability of the data derived. A description of how pathology assessments are 

undertaken with reference to blinding to associated clinical data, treatment allocation and outcomes 

should be given. This ensures pathology assessments are made without conscious or unconscious 

bias16. Where applicable, outline the considerations of precision, accuracy, inter- and intra-observer 

variability of biomarker tests, and "estimates of uncertainty of measurement of laboratory tests" as 

defined in ISO 15189:201224. Careful consideration of biomarker test performance should allow an 

appropriate test to be chosen and increase the reliability of test data21,25. If relevant, describe the 

digital pathology platform to be used, and define the methods to be used for digital image analysis 

or the use of artificial intelligence (AI) methods including details such as specific requirements for 

analytic 'regions of interest' and how algorithm performance will be evaluated, with reference to the 

SPIRIT-AI extension7. The methods should be documented in sufficient detail to allow analyses to be 

reproduced using the trial-specific images, aiding transparency and reproducibility. 
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SPIRIT-Path 19 Extension: Describe any intended use of a digital pathology slide archive.* 

Explanation 

Any intended use of a digital pathology slide archive to facilitate central pathology review, 

translational research, or the development of AI-based analysis algorithms, should be documented. 

The nature of the governance arrangements in place for such an archive should also be recorded. An 

archive of whole-slide images allows increased value to be leveraged from the trial biospecimens 

and increases trial reproducibility and transparency by allowing review of eligibility and outcome 

assessments, where applicable26,27. Maintenance of such archives for future use requires governance 

arrangements to be in place26.  

SPIRIT-Path 20a Elaboration: Describe any methods to be used for adjusting for diagnostic drift during 

the trial.* 

Explanation 

Any statistical or other methods to be used for adjusting for diagnostic drift in clinical trials with 

prolonged recruitment or extended follow-ups should be described. Diagnostic drift occurs over 

longer periods as reporting patterns by pathologists change through experience or advances in 

understanding, and this should be considered at trial inception, depending on the proposed 

timescale of the trial16. 

Ethics and dissemination 

SPIRIT-Path 26b Elaboration: Document enduring consent for future translational studies using tissue 

or any digital pathology images, if applicable.* 

Explanation 

If applicable, the intention to obtain enduring consent for future academic or commercial 

translational studies should be documented, with a clear statement of the likelihood of the need for 

future access to the specimen for clinical purposes and a clear statement of the procedure of how a 

patient can withdraw consent16,21. Trial-specific biospecimens can be used for future research 
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studies if consent has been given although the same specimen, for example, a biopsy in a formalin-

fixed paraffin-embedded tissue block, may be required for assessment within a clinical care pathway 

for the specific patient. The balance between the value of the specimen for research and the 

likelihood of the specimen being required for clinical care should form part of the consent process. 

Documentation of explicit consent for further studies involving genetic testing, computational 

evaluation of any digital pathology images and/or the use of linked study data, where appropriate, 

will allow the greatest future value from the gifted specimen. 

SPIRIT-Path 31c Extension: Describe the mechanism and timing for making digital pathology images 

available, if applicable.* 

Explanation 

Where digital images of tissue sections are used by trial pathologists to assess eligibility and/or 

outcome, the mechanism and timing for making these available should be described i.e. equivalent 

to making raw bioinformatic data available. The nature of proposed data sharing agreements and 

the continued governance and financial arrangements in place to maintain any accessible digital 

archive should also be documented. An available resource of histological images, annotated with 

trial data, will allow further understanding to be leveraged from the study biospecimen but requires 

maintenance.  Where trial samples are to be retained for future studies, a description of how the 

availability of the samples for future use will be communicated, for example, availability to be 

documented within the reporting trial manuscript. Without the availability of consented 

biospecimens being disseminated, samples may not be utilised for suitable additional studies.  
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Appendices 

SPIRIT-Path 33 Elaboration: Specify the regulatory approvals required for clinical trial samples to be 

used in future work.* 

Explanation 

The regulatory approvals required for samples collected as part of the study protocol to become part 

of a separate biobank or retained by investigators in alternative resources for use in future work 

should be specified. If it is known that trial samples are to be submitted to an existing biobank, 

provide the name and evidence of biobank experience and certification. Identification of such 

requirements at trial inception allows arrangements in advance of the end of the study so that 

samples are available for future research and not at risk of disposal or archiving at participating sites 

under standard local practices. 

Discussion 

The SPIRIT-Path extension provides international consensus guidance about how cellular and 

molecular pathology content of clinical trials should be reported in trial protocols. Fourteen items 

have been agreed in the form of seven elaborations of the SPIRIT 2013 Statement and seven new 

extension items. The SPIRIT-Path extension was conceived as a means of both maximising the value 

of pathology content of clinical trial protocols and facilitating its execution28 in the setting of 

precision medicine approaches to trials. Early engagement by trial protocol authors with 

pathologists and translational scientists helps to ensure that laboratory tests and processes are 

appropriate and achievable. Furthermore, the expertise of these individuals can be incorporated in 

trial protocols to enrich data collection and quality assure trial endpoints. The increased use of 

molecular pathology to inform patient selection and the ability to define distinct sub-groups with 

tissue biomarkers are important advances that improve the likelihood of success, particularly in drug 

evaluation studies29,30. The increasing use of neoadjuvant treatments, including immuno-oncology 

agents, has made pathological complete response an important primary endpoint in these types of 
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trial31. Furthermore, the use of digital pathology, biomarker image analysis and the emergence of 

artificial intelligence algorithms in pathology will change the landscape of future clinical trial 

design26. Engaging experts in the field will develop an increasing number of laboratory scientists and 

pathologists familiar with clinical trial design who are keen to work collaboratively for the benefit of 

patients. The principle of early engagement and involvement of specific stakeholders to enhance 

trial protocols is well-established, for example the vital contributions of patient stakeholders to 

study design, particularly where protocols include additional blood or tissue sampling.   In addition, 

pathology laboratories often have biobanking infra-structure to host clinical trial tissue collections, 

which represents an important legacy for translational science. Funding for bio-resources is a moot 

point, as the activities are not without cost, but involving pathologists early in trial design will ensure 

these aspects are not overlooked and are adequately supported.The guidance does not define trial 

conduct but sets minimum standards for the documentation of cellular and molecular pathology trial 

protocol content. Adoption of these minimum standards will increase the transparency of clinical 

trials to allow results to be fully evaluated and compared, should increase the robustness of trials 

and improve interpretability and reproducibility. 

The SPIRIT-Path guidance will have widespread applicability. Many therapeutic clinical trials, 

particularly in oncology, have eligibility criteria based upon a histological diagnosis. In such trials, all 

generated trial data and outputs, therefore, depend on the robustness of this pathological activity 

but no consensus guidance defining reporting of such a critical activity was previously available. 

Several SPIRIT-Path extensions relate to all aspects of both pathological eligibility decisions and any 

pathological endpoint assessment Such assessments are important in oncological trials but also in 

trials of therapeutics for non-neoplastic disease, for example the critical histological assessment of 

disease activity in trials for the treatment of patients with ulcerative colitis32 or non-alcoholic fatty 

liver disease33. The pertinent extension items specify the documentation of the requirements for the 

laboratories, pathologists and translational scientists undertaking the work, including details of all 

stages of any specimen pathway. Protocol authors may wish to have a section of the trial protocol 
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dedicated to pathology activities and may even consider including standard operating procedures 

(SOPs) within appendices. 

The requirement to specify within the administrative sections the individuals responsible for the 

pathology content of the trial protocol will serve to allow trial protocol writers to engage with 

pathologists and scientists during protocol development. This should improve trial conduct using 

biological specimens and biomarkers and ensure that such activity within trials is appropriately 

recognised and resourced. 

The consensus process generating the extension addressed the critical need for documentation of 

the requirements that relevant regulators have for evaluating different studies, for example, those 

using biomarkers. Without explicit documentation of the specimen and specimen pathway details 

that may be informed by discussion with regulators during trial design, subsequent regulatory 

evaluation of trial findings may be difficult and routes to approval and clinical use impossible. 

The increasing use of digital images and related image analysis algorithms within pathology practice 

are also recognised by several extension items, both using whole-slide imaging as a tool to allow 

image sharing for consensus reporting and as a means of facilitating the computational evaluation of 

images to generate additional metrics. The application of artificial intelligence methodologies to 

large whole-slide image datasets may also be within the remit of the SPIRIT-AI extension7. The 

importance of both trial-specific biological specimens and histopathological images for future studies 

is reflected by guidance for specific documentation of explicit consent processes to allow this 

through increased data and specimen availability. 

The study has the limitation that it necessarily involved highly motivated members of the clinical 

trials community that may not be fully representative. However, the generation of the first draft of 

candidate items was solely based on evidence gathered by a systematic review of all published 

guidance, since the CONSORT Statement in 199634. This was further expanded and modified by an 

international group of experts within the clinical trials community representing multiple territories 
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and stakeholder roles. The Delphi participants were chosen to more widely represent all roles within 

the international clinical trials community although the study was not designed to examine 

differences in opinion between participant groups and this cannot be formally excluded. The 

opportunity for a face-to-face consensus meeting requiring international travel of participants was 

not available due to the SARS-CoV-2 (COVID19) pandemic. However, multiple rounds of consultation 

in advance of an online meeting that was available for view and comment by those unable to attend 

virtually allowed complete consensus about the final form of the SPIRIT-Path extension to be 

reached. 

We believe that the SPIRIT-Path extension is the necessary first step towards an approach to 

pathology that fully meets the needs of precision medicine. Next-generation pathology will be 

enabled by the application of novel biomarker tests in quality assured tissue, digitisation of morpho-

molecular information, the application of computer vision technology and artificial intelligence, and 

integration with whole-genome analysis, including the identification of actionable mutations and 

assessment of tumour mutational burden.  

Search strategy and selection criteria 

In the prior systematic review of published guidance9, free-text terms such as ‘(histolo*; OR 

patholo*)’ AND ‘(checklist; OR guideline; OR recommendation)’ AND ‘(clinical trial; OR protocol)’, 

along with equivalent controlled vocabulary terms, were used in the search through the databases 

of MEDLINE (Ovid), EMBASE (Ovid) and Cochrane Library. Additional search terms such as 

‘biomarker*’, ‘molecular diagnos*’, ‘practice guid*’, ‘study design’ were also applied across the 

MEDLINE and EMBASE databases. Web searches on Google and Google Scholar were performed 

using the advanced search function, with the keywords ‘(Pathology; OR Histology; OR Biomarkers)’ 

AND ‘(Guideline; OR Checklist)’ AND ‘Clinical trial’. Only the first 3 pages (30 results) from each 

internet search were screened. Of the 10,184 records screened and 199 full-text articles reviewed, 

only 40 guidance resources met the eligibility criteria for inclusion. 
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Summary 

The SPIRIT 2013 Statement provides evidence-based recommendations for the minimum content of 

clinical trial protocols. Assessment of biospecimens is often required for trial eligibility or as part of 

outcome evaluation, and precision molecular approaches are increasingly used in trial design. 

However, cellular and molecular pathology practices within trials have neither been codified nor 

formalised We developed international consensus reporting guidelines for cellular and molecular 

pathology content in clinical trial protocols (the SPIRIT-Path Extension)  using an international Delphi 

process assessing candidate items generated from a prior systematic review, followed by an expert 

consensus meeting.  74 individuals from five continents responded, including clinicians, statisticians, 

laboratory scientists, patient advocates, funders, industry representatives, journal editors, and 

regulators The SPIRIT-Path guidelines recommend 14 additional items, 7 extensions to the SPIRIT 

checklist and 7 elaborations, that should be addressed in trial protocols with pathology content 

alongside the SPIRIT 2013 Statement items. SPIRIT-Path recommends that protocols should 

document the individuals, processes, and standards for all cellular and molecular pathology 

components of the trial protocol, including all stages of the specimen pathway, any digital pathology 

methods, and with specific consideration of the value of trial data and tissue for additional 

translational studies.  

Introduction 

The clinical trial protocol is an essential document that describes the rationale and conduct of the 

proposed research. The document must contain sufficient information to allow review when seeking 

funding, support the safe and optimal conduct of the study against the trial objectives, and allow 

subsequent results to be evaluated and compared with other trials1,2. Despite the importance of trial 

protocols, their quality and content are known to be variable. The SPIRIT (Standard Protocol Items: 

Recommendations for Interventional Trials) 2013 Statement provides evidence-based 

recommendations for the minimum content of clinical trial protocols to address this variability3,4. 
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The statement is widely endorsed by medicines developers, academia, regulators and medical 

journals.  

Extensions to the SPIRIT 2013 Statement have been produced to address specific trial protocol 

elements that are not addressed fully by application of the original guidelines; to date, these relate 

to patient-reported outcomes5, n-of-one trials6, and trials evaluating artificial intelligence 

interventions7. A SPIRIT extension item is an additional checklist item that addresses an aspect of 

protocol content that is not adequately covered by the SPIRIT 2013 Statement, as judged by 

available evidence and subject-matter expert opinion; a SPIRIT elaboration item is an elaboration of 

an existing SPIRIT item as it applies to a particular subject area5. 

Pathological assessment including confirmation of diagnosis is required for determining eligibility or 

outcome assessment in therapeutic trials of specific conditions, particularly in oncology but also in 

therapeutic trials in non-neoplastic diseases, for example those with an inflammatory or immune-

mediated aetiology or with fibrotic sequelae, and is still regarded as the gold standard8. Such clinical 

trials increasingly use precision molecular approaches in their design, but these do not always 

capitalise on the richness of data available from full pathological assessment. Despite such 

technological advances, the crucial decision to determine participant eligibility often relies on 

traditional subjective assessment of tissue sections by a pathologist. Such practice has neither been 

codified nor formalised and does not yet fully integrate novel molecular analyses.  

SPIRIT-Path is a fully international project coordinated by the UK National Cancer Research 

Institute’s Cellular and Molecular Pathology Initiative (NCRI CMPath) and supported by the SPIRIT 

group to extend the SPIRIT 2013 Statement, where needed, for trials that include cellular and 

molecular pathology protocol content. Here we describe the SPIRIT-Path guideline development and 

provide a checklist with explanations. The extension offers guidance to authors of clinical trial 

protocols that include pathology activities to ensure all possible steps, including aspects of specimen 

handling and reporting, are identified at trial inception. Investigators should consider documenting 
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the pathology methods in a dedicated section of the trial protocol. This will allow trial protocols to 

comprehensively address cellular and molecular pathology aspects, ensuring adequate skills and 

resources are available at trial commencement to facilitate the smooth running of laboratory-based 

components of the trial and fully leverage the value of biospecimens for translational research. 

Methods 

The SPIRIT-Path project was conceived by members of NCRI CMPath Clinical Trials workstream in 

May 2019. The SPIRIT-Path Core Group (TJK, MR, SJL, DJB, DOC, AMS, IL, DJH) responsible for the 

project was established in June 2019 and the SPIRIT-Path International Advisory Group (AWC and all 

other SPIRIT-Path Ggroup members, appendix pp 25) was assembled shortly afterwards, with the 

support of the SPIRIT group, to include expert representation from multiple territories and all 

stakeholder groups in the clinical trials community. A prior systematic review of published guidance 

was used to identify candidate items was undertaken from January to April 20209. The SPIRIT-Path 

extension was registered as reporting guidelines under development with the EQUATOR Network in 

May 2020 and was developed in accordance with the EQUATOR Network’s methodology. 

Ethical considerations 

The project was undertaken by following the UK Research Integrity Office's (UKRIO) Code of Practice 

for Research and the Universities UK (UUK) Concordat to Support Research Integrity adopted as the 

University of Edinburgh’s Research Integrity framework and was assessed before study 

commencement using the UKRIO checklist for good practice in research in advance as a peer opinion 

study. Information was given to Delphi participants in the introductory page of the survey, and 

electronic informed consent, including for disclosure of participant name and affiliation at 

publication, was obtained following General Data Protection Regulation best practices and before 

survey completion (appendix pp 1). Information was given to consensus meeting participants in 

advance, and consent for the recording of the meeting was obtained at the start of the meeting and 

before beginning recording. 



5 
 

Candidate item generation 

A systematic review to identify and synthesise existing recommendations specific to pathology 

practice in clinical trials for implementation in trial protocol design published between 1st January 

1996 and 13th January 2020 has previously been undertaken9. In the prior review, resources were 

eligible for inclusion if they contained - (1) guidance (in the form of guidelines or expert 

recommendations) and/or a checklist, which are (2) pathology-related, with (3) content relevant to 

clinical trial protocols or that could influence a clinical trial protocol design from a pathology 

perspective. There were no restrictions by language or publication type. The full search strategies for 

all database and web searches are available in the pre-registered protocol10. Free-text terms such as 

‘(histolo*; OR patholo*)’ AND ‘(checklist; OR guideline; OR recommendation)’ AND ‘(clinical trial; OR 

protocol)’, along with equivalent controlled vocabulary terms, were used in the search through the 

databases of MEDLINE (Ovid), EMBASE (Ovid) and Cochrane Library. Additional search terms such as 

‘biomarker*’, ‘molecular diagnos*’, ‘practice guid*’, ‘study design’ were also applied across the 

MEDLINE and EMBASE databases. Web searches on Google and Google Scholar were performed 

using the advanced search function, with the keywords ‘(Pathology; OR Histology; OR Biomarkers)’ 

AND ‘(Guideline; OR Checklist)’ AND ‘Clinical trial’. Only the first 3 pages (30 results) from each 

internet search were screened. Of the 10,184 records screened and 199 full-text articles reviewed, 

only 40 guidance resources met the eligibility criteria for inclusion. The Core Group and International 

Advisory Group members and UK Clinical Trials Unit leads were consulted during the review process 

to identify any additional sources of guidance.  

Verbatim extracted guidance was mapped to the SPIRIT 2013 Statement and a provisional list of 

candidate items was generated by the Core Group. The final list of 48 candidate items was produced 

after consultation with the International Advisory Group members allowing item revision or addition 

(appendix pp 3-12).  
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International Delphi Exercise 

Participants 

The Core Group members selected participants after consultation with the International Advisory 

Group members to create an “expert” panel in multiple territories across all stakeholder roles in the 

clinical trials community. In line with recommendations regarding how to select “experts”11, it was 

felt those selected were most knowledgeable in this area, representative of the area of inquiry and 

had considerable practical experience to warrant them “experts”. Participants were also selected to 

provide international representation from many territories. As those responsible for developing the 

candidate items, the Core Group members did not provide responses in the Delphi process to 

minimise potential bias. Characteristics of the 74 Delphi panelists (appendix pp 1-2) were recorded 

during the process and are summarised in appendix pp 13-14. Participants included clinicians, clinical 

trialists, statisticians, trials methodologists, trials and data managers, clinical laboratory scientists, 

patient advocates, funders, industry representatives, journal editors, and regulators from Africa, 

Asia, Australasia, Europe and North America. 

Rating 

Participants were asked to rate the importance of items on a nine-point Likert-type item scale, 

where ‘9’ represented ‘critical’ and ‘1’ represented ‘not important’. Participants were able to use 

free-text boxes to justify their scores or offer other items that were not included as candidates. 

An item was defined as ‘consensus-in’ when >70% of participants scored the item as ‘7-9 (critical)’ 

with <15% scoring ‘1-3 (not important)’. An item was classified as ‘consensus-out’ when >70% of 

participants scored an item ‘1-3’ and <15% of participants scored it ‘7-9’. All other combinations 

were considered to be ‘no consensus’, in accordance with previous research that used similar nine- 

or ten-point scales12. 
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Procedure 

A minimum of two rounds was chosen to allow participants to reflect and change their scores 

between rounds. A third round was not required because of the level of agreement reached by the 

end of the second round. 

Three members of the SPIRIT-Path Core Group (TJK, MR, DJB) piloted the first round and suggested 

slight amendments to the instructions and wording of some items to ensure they aligned with 

scoring on a rating scale. 

All communication between the researchers and Delphi participants used private, individual email 

addresses so participants remained anonymous to one another. The Delphi was conducted via 

Checkbox (Checkbox Survey Inc, Watertown, MA, USA) with links to the Delphi provided in the 

preparatory emails. For Round One (17th June 2020), participants were given instructions, a consent 

form, and the items to rate. Participants were asked to complete the survey by 15th July 2020 and 

reminder emails were sent to non-responders. 

Round Two (10th August 2020) of the Delphi was sent only to those participants who responded to 

Round One. Participants were advised which items did not reach consensus in Round One and which 

had been amended based on feedback and asked to re-rate these items.. Participants were also 

given information from the previous round including their score for each item and the median panel 

score based on all participants’ scores. They were informed that their scores from Round One would 

be carried forward for any item for which a new score was not returned and asked to complete the 

survey by 7th September 2020. Reminder emails were sent to non-responders. 

Analysis 

In Rounds One and Two, response rate, median score and item consensus scores were calculated. 

Data were analysed in Excel. In addition, free text comments were reviewed by the SPIRIT-Path Core 

Group to determine if items needed amendment or additional items required inclusion. 
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Rationalisation and checklist summary consensus meeting 

After the final round of the Delphi exercise, ‘consensus-in’ items were re-mapped to the SPIRIT 2013 

Statement and grouped by theme. For each item, an assessment of the need for an extension or 

elaboration to the SPIRIT 2013 Statement was made by the Core Group. Items within a theme were 

combined and draft wording for the extension or elaboration checklist item and explanatory text for 

each thematic grouping were produced.  

The draft document was remotely assessed by the International Advisory Group through two 

circulations in October 2020, with revisions made after each circulation. After revisions following the 

second circulation, the candidate SPIRIT-Path items were circulated in advance of a virtual consensus 

meeting on 4th November 2020, to which all Core Group and International Advisory Group members 

were invited. The meeting was recorded with the informed consent of participants to allow those 

unable to attend to contribute. There was an opportunity to discuss items that did not reach 

consensus and, for each ‘consensus-in’ item, the need for either an extension or elaboration was 

considered. The proposed thematic groupings of each item were discussed in addition to the 

wording of both the checklist item and the explanatory text.  

Following the meeting a final draft of the checklist items and explanatory text was produced by the 

Core Group. This was circulated for a final time around the International Advisory Group and all 

members agreed with the wording. 

Results 

196 invitations to participate in Round One of the Delphi exercise were sent (156 individuals and 40 

organisations). 74 individuals consented to participate with 66 fully completing Round One of the 

Delphi in full; 42 of 48 items reached ‘consensus-in’ (appendix pp 3-12) while the remainder (items 

#6, #7, #8, #19, #37 and #42) did not reach consensus. After modification of items without 

consensus, invitations for Round Two were sent only to those participants who responded in Round 
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One. 46 participants decided to amend their scores from Round One with 44 participants completing 

Round Two in full; those who did not respond had their Round One scores carried forward into 

Round Two. Four of the six remaining modified items reached ‘consensus-in’ (appendix pp 3-12); no 

consensus was reached for two items (#7 and #42). 

SPIRIT-Path Checklist Items and Explanation 

The post-Delphi rationalisation process and consensus meeting merged the 46 agreed items by 

theme, mapped to the SPIRIT 2013 statement (Figure 1 and appendix pp 15-24). The SPIRIT-Path 

extension recommends that an additional 14 items (seven extensions and seven elaborations,Table 

1) that should be addressed in trial protocols with pathology content alongside the SPIRIT 2013 

Statement items and other SPIRIT extensions where relevant. These items were considered to be of 

sufficient significance to trials with any cellular and molecular pathology content that they should be 

explicitly addressed in trial protocols. All members of the International Advisory Group agreed with 

the inclusion of these extension items in this form.  

Some items will only apply to clinical trials where there is a requirement for trial-specific specimen 

activity outside of the routine diagnostic pathway, including the acquisition of trial-specific samples 

or review/analysis of historical samples; these items are indicated by an asterisk (*). 

Administrative information 

SPIRIT-Path 5a Elaboration: Specify the individual(s) responsible for pathology content of the trial 

protocol. 

Explanation 

The individuals responsible for developing protocol content should be specified. This includes those 

responsible for protocol content regarding pathology reporting methodology, pathology-specific 

quality assurance, biospecimen institutional release, movement across trial sites, and archiving and 

biobanking, where applicable. The documentation of the contributions of specific authors to the trial 

protocol with affiliations increases transparency, helps identify potential conflicts of interest, and 
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formally recognises the contribution of the pathologists and laboratory scientists to trial 

development. For protocols describing trial-specific pathology reporting, it is helpful to document 

the pathologists and translational scientists who have designed or verified the tissue pathway from 

sample acquisition to analysis to ensure that the ‘turn-around times’ for scoring and reporting trial 

data are feasible. Specific documentation of the author responsible for the biospecimen pathway 

and reporting provides accountability and evidence of consultation with appropriate professionals in 

protocol design13,14. If there is no involvement of protocol authors with pathology expertise, then a 

reason should be provided. 

SPIRIT-Path 5d Elaboration: Specify how pathology activities and roles are organised in the trial. 

Explanation 

The organisation of all items related to pathology within the trial should be specified, detailing the 

responsibilities of the stakeholders. The composition/operation of the Pathology Steering Group or 

Molecular Tumour Board, if deemed relevant, should be documented, and how representation from 

these groups and their operation is integrated within the Trial Management Group should be clearly 

explained. When pathology-based biomarkers are critical to patient recruitment and/or if pathology 

complete response is the primary outcome measure, a pathologist and/or translational scientist may 

be included in the Data Monitoring Committee and their role within this committee should be 

documented. It should be confirmed in the protocol that contractual agreements will be in place 

between the trial sponsor and the participating centre laboratories concerning the exchange of 

samples. This information ensures that the required cellular and molecular pathology expertise and 

responsibilities are clearly defined at trial inception, where applicable, and outlines how trial-specific 

pathology activity is integrated into overall trial management to maximise the contribution to trial 

operation13,15,16. It allows readers to understand and evaluate the relevant expertise of those 

responsible for the pathology aspects of the trial. 
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Introduction 

SPIRIT-Path 6a Elaboration: Describe the pathogenesis of the disease and rationale for any pathology-

specific inclusion criteria or endpoints. 

Explanation 

The cellular and molecular basis of the disease should be described, with justification of the 

rationale for incorporating any trial-specific biomarkers and any pathology-specific criteria for 

recruitment. The analytical performance of any laboratory assays (proprietary or laboratory-

developed tests) should be described; where these are not known (e.g. if the development of an 

assay is part of the study), then an evidence-based prediction of performance should be described. 

The rationale for any pathology-specific endpoint assessment including the intention to subgroup by 

pathological features, a priori, should be described, and the details of the pathology-specific 

endpoint quality assurance mechanism should be documented. A review of the cellular and 

molecular basis of the disease provides justification for the use of cellular and molecular pathology 

methodologies to determine trial eligibility or as part of the outcomes assessments and allows a 

reader to evaluate their suitability17,18. 

Methods: Participants, interventions, and outcomes 

SPIRIT-Path 9 Elaboration: Describe where the laboratory work will be carried out and the 

accreditation status of the laboratory/site.* 

Explanation 

The location of laboratory work (e.g. hospital, academic centre, contract research organisation, 

commercial laboratory or sponsor-approved provider) should be described, alongside the required 

accreditation status of the laboratory/site (e.g. Clinical Laboratory Improvement Amendments, Good 

Clinical Laboratory Practice, International Organization for Standardization). A description of the 

laboratory environment used for a study allows the generalisability of trial results to be judged; an 

intervention that requires highly specialised laboratory skills or methodologies may be less easily 
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translated into routine practice. Accreditation of participating laboratory sites by a suitable external 

body provides confidence about the quality and standardisation of practice13,19. 

SPIRIT-Path 10 Extension: Where trial-specific pathology reporting is required, document specimen 

pathway requirements and any requirement for pathologist 'double reporting' or central review.* 

Explanation 

Where study-specific pathology specimens are required for determination of trial eligibility,  the 

details of all specimen pathways including organ/tissue type, specimen type (e.g. fine needle 

aspirate, needle core of specified gauge), specimen number and size, specimen fixation method, 

specimen processing details, and report turn-around-time should be documented. The precise 

details of the specimen pathway allow sites to minimise sources of variability that can be introduced 

by non-standardised local protocols20. Clear eligibility criteria are required to precisely define the 

study participants. Where histological criteria or other biospecimen-generated metrics form part of 

the eligibility criteria, the precise histological features or derived value meriting a specific diagnosis 

should be defined to minimise subjectivity21. If trial-specific reporting is required to determine 

eligibility i.e. anything in addition to that provided in the available routine clinical report, any specific 

requirement for central review and/or ‘double’ or ‘consensus’ reporting by more than two 

pathologists should be documented. Central review of specimens to assess eligibility or outcomes, 

which may involve ‘double’ or consensus reporting by a trial-specific group of pathologists, has been 

shown to reduce reporting variation and ensure participant suitability22. 

SPIRIT-Path 12 Extension: Outline the assessment methods and the timing of tissue sampling required 

for any pathology-specific outcomes.* 

Explanation 

The choice of an outcome derived from cellular or molecular analysis of a biospecimen should be 

explained in the context of the pathogenesis of the disease and the expected effect of any 

intervention. Where this is in the form of histological assessment, precise criteria for reporting and 
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any use of central and/or ‘double’ reporting should be defined, as for eligibility assessment17. This 

improves the standardisation of assessment and allows the outcomes to be more fully understood. 

Defining the timing of specimen sampling with respect to interventions and outcome assessments 

within participant timelines mitigates against the biospecimen acquisition potentially biasing 

patient-reported outcomes and ensures standardisation of the interval between intervention and 

biological assessments during which cellular and molecular responses may evolve.   

Methods: Data collection, management, and analysis 

SPIRIT-Path 18a (i) Extension: Describe any specific accreditation, training and performance 

assessment requirements for trial pathologists and laboratory staff.* 

Explanation 

The requirements for 'Good Clinical Practice' accreditation or equivalent for trial pathologists and 

laboratory staff and any additional accreditation/training required to deliver trial-specific data, for 

example, specific training to recognise and score histological features or immunohistochemical 

stains that may not be part of routine practice, should be documented. Standardised accreditation 

or trial-specific training for pathologists and laboratory staff reduces inter-individual variation and 

increase the reliability and reproducibility of trial-specific pathology activities16,19,23. Discussions with 

regulators (e.g. European Medicines Agency, Medicines and Healthcare products Regulatory Agency 

UK, US Food and Drug Administration), where applicable, during trial design allow the incorporation 

within the protocol of standards required for or assisting regulatory approval of therapeutics or 

biomarkers, and these discussions should be documented as the rationale for mandated standards 

or training, where relevant. 
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SPIRIT-Path 18a (ii) Extension: Describe the specimen documentation requirements and full specimen 

handling pathway.* 

Explanation 

Any regulatory advice that has informed on the design of protocols for the biospecimen pathway, for 

example, mandating a specific sampling schedule, should be considered and documented in the trial 

protocol. Incorporation of such advice within the trial protocol will aid subsequent regulatory 

approval. The requirement for documentation of sample details using a reporting standard method 

that is evidence-based or recommended by a professional body, such as the Bio-specimen Reporting 

for Improved Study Quality (BRISQ) guidelines (Tier 1 items) should be documented. The use of a 

standardised method for specimen detail recording provides transparency and quality assurance of 

biospecimen use within a trial. Where not otherwise documented for assessment of eligibility or 

outcome, for example for future translational studies or biobanking, describe the protocol for 

sample collection including transport times if using fresh tissue/samples, handling, processing and 

storage or reference the inclusion of these details in a companion laboratory manual13,14,16,20,21. A 

complete description of every stage of the specimen pathway ensures standardisation across 

centres and gives assurance to those undertaking any future studies on the biospecimens. 

SPIRIT-Path 18a (iii) Extension: Define any methods for specimen assessment by histochemical, 

immunohistochemical or molecular techniques.* 

Explanation 

The methods for any specimen assessment using qualitative or semi-quantitative evaluation of 

histochemistry, immunohistochemistry or in situ hybridisation should be defined, as should any 

methods for sample analysis using molecular pathology. Such standardisation of assessment 

increases the reliability of the data derived. A description of how pathology assessments are 

undertaken with reference to blinding to associated clinical data, treatment allocation and outcomes 

should be given. This ensures pathology assessments are made without conscious or unconscious 

bias16. Where applicable, outline the considerations of precision, accuracy, inter- and intra-observer 
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variability of biomarker tests, and "estimates of uncertainty of measurement of laboratory tests" as 

defined in ISO 15189:201224. Careful consideration of biomarker test performance should allow an 

appropriate test to be chosen and increase the reliability of test data21,25. If relevant, describe the 

digital pathology platform to be used, and define the methods to be used for digital image analysis 

or the use of artificial intelligence (AI) methods including details such as specific requirements for 

analytic 'regions of interest' and how algorithm performance will be evaluated, with reference to the 

SPIRIT-AI extension7. The methods should be documented in sufficient detail to allow analyses to be 

reproduced using the trial-specific images, aiding transparency and reproducibility. 

SPIRIT-Path 19 Extension: Describe any intended use of a digital pathology slide archive.* 

Explanation 

Any intended use of a digital pathology slide archive to facilitate central pathology review, 

translational research, or the development of AI-based analysis algorithms, should be documented. 

The nature of the governance arrangements in place for such an archive should also be recorded. An 

archive of whole-slide images allows increased value to be leveraged from the trial biospecimens 

and increases trial reproducibility and transparency by allowing review of eligibility and outcome 

assessments, where applicable26,27. Maintenance of such archives for future use requires governance 

arrangements to be in place26.  

SPIRIT-Path 20a Elaboration: Describe any methods to be used for adjusting for diagnostic drift during 

the trial.* 

Explanation 

Any statistical or other methods to be used for adjusting for diagnostic drift in clinical trials with 

prolonged recruitment or extended follow-ups should be described. Diagnostic drift occurs over 

longer periods as reporting patterns by pathologists change through experience or advances in 

understanding, and this should be considered at trial inception, depending on the proposed 

timescale of the trial16. 
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Ethics and dissemination 

SPIRIT-Path 26b Elaboration: Document enduring consent for future translational studies using tissue 

or any digital pathology images, if applicable.* 

Explanation 

If applicable, the intention to obtain enduring consent for future academic or commercial 

translational studies should be documented, with a clear statement of the likelihood of the need for 

future access to the specimen for clinical purposes and a clear statement of the procedure of how a 

patient can withdraw consent16,21. Trial-specific biospecimens can be used for future research 

studies if consent has been given although the same specimen, for example, a biopsy in a formalin-

fixed paraffin-embedded tissue block, may be required for assessment within a clinical care pathway 

for the specific patient. The balance between the value of the specimen for research and the 

likelihood of the specimen being required for clinical care should form part of the consent process. 

Documentation of explicit consent for further studies involving genetic testing, computational 

evaluation of any digital pathology images and/or the use of linked study data, where appropriate, 

will allow the greatest future value from the gifted specimen. 

SPIRIT-Path 31c Extension: Describe the mechanism and timing for making digital pathology images 

available, if applicable.* 

Explanation 

Where digital images of tissue sections are used by trial pathologists to assess eligibility and/or 

outcome, the mechanism and timing for making these available should be described i.e. equivalent 

to making raw bioinformatic data available. The nature of proposed data sharing agreements and 

the continued governance and financial arrangements in place to maintain any accessible digital 

archive should also be documented. An available resource of histological images, annotated with 

trial data, will allow further understanding to be leveraged from the study biospecimen but requires 

maintenance.  Where trial samples are to be retained for future studies, a description of how the 
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availability of the samples for future use will be communicated, for example, availability to be 

documented within the reporting trial manuscript. Without the availability of consented 

biospecimens being disseminated, samples may not be utilised for suitable additional studies.  

Appendices 

SPIRIT-Path 33 Elaboration: Specify the regulatory approvals required for clinical trial samples to be 

used in future work.* 

Explanation 

The regulatory approvals required for samples collected as part of the study protocol to become part 

of a separate biobank or retained by investigators in alternative resources for use in future work 

should be specified. If it is known that trial samples are to be submitted to an existing biobank, 

provide the name and evidence of biobank experience and certification. Identification of such 

requirements at trial inception allows arrangements in advance of the end of the study so that 

samples are available for future research and not at risk of disposal or archiving at participating sites 

under standard local practices. 

Discussion 

The SPIRIT-Path extension provides international consensus guidance about how cellular and 

molecular pathology content of clinical trials should be reported in trial protocols. Fourteen items 

have been agreed in the form of seven elaborations of the SPIRIT 2013 Statement and seven new 

extension items. The SPIRIT-Path extension was conceived as a means of both maximising the value 

of pathology content of clinical trial protocols and facilitating its execution28 in the setting of 

precision medicine approaches to trials. Early engagement by trial protocol authors with 

pathologists and translational scientists helps to ensure that laboratory tests and processes are 

appropriate and achievable. Furthermore, the expertise of these individuals can be incorporated in 

trial protocols to enrich data collection and quality assure trial endpoints. The increased use of 

molecular pathology to inform patient selection and the ability to define distinct sub-groups with 
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tissue biomarkers are important advances that improve the likelihood of success, particularly in drug 

evaluation studies29,30. The increasing use of neoadjuvant treatments, including immuno-oncology 

agents, has made pathological complete response an important primary endpoint in these types of 

trial31. Furthermore, the use of digital pathology, biomarker image analysis and the emergence of 

artificial intelligence algorithms in pathology will change the landscape of future clinical trial 

design26. Engaging experts in the field will develop an increasing number of laboratory scientists and 

pathologists familiar with clinical trial design who are keen to work collaboratively for the benefit of 

patients. The principle of early engagement and involvement of specific stakeholders to enhance 

trial protocols is well-established, for example the vital contributions of patient stakeholders to 

study design, particularly where protocols include additional blood or tissue sampling.   In addition, 

pathology laboratories often have biobanking infra-structure to host clinical trial tissue collections, 

which represents an important legacy for translational science. Funding for bio-resources is a moot 

point, as the activities are not without cost, but involving pathologists early in trial design will ensure 

these aspects are not overlooked and are adequately supported.The guidance does not define trial 

conduct but sets minimum standards for the documentation of cellular and molecular pathology trial 

protocol content. Adoption of these minimum standards will increase the transparency of clinical 

trials to allow results to be fully evaluated and compared, should increase the robustness of trials 

and improve interpretability and reproducibility. 

The SPIRIT-Path guidance will have widespread applicability. Many therapeutic clinical trials, 

particularly in oncology, have eligibility criteria based upon a histological diagnosis. In such trials, all 

generated trial data and outputs, therefore, depend on the robustness of this pathological activity 

but no consensus guidance defining reporting of such a critical activity was previously available. 

Several SPIRIT-Path extensions relate to all aspects of both pathological eligibility decisions and any 

pathological endpoint assessment Such assessments are important in oncological trials but also in 

trials of therapeutics for non-neoplastic disease, for example the critical histological assessment of 

disease activity in trials for the treatment of patients with ulcerative colitis32 or non-alcoholic fatty 
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liver disease33. The pertinent extension items specify the documentation of the requirements for the 

laboratories, pathologists and translational scientists undertaking the work, including details of all 

stages of any specimen pathway. Protocol authors may wish to have a section of the trial protocol 

dedicated to pathology activities and may even consider including standard operating procedures 

(SOPs) within appendices. 

The requirement to specify within the administrative sections the individuals responsible for the 

pathology content of the trial protocol will serve to allow trial protocol writers to engage with 

pathologists and scientists during protocol development. This should improve trial conduct using 

biological specimens and biomarkers and ensure that such activity within trials is appropriately 

recognised and resourced. 

The consensus process generating the extension addressed the critical need for documentation of 

the requirements that relevant regulators have for evaluating different studies, for example, those 

using biomarkers. Without explicit documentation of the specimen and specimen pathway details 

that may be informed by discussion with regulators during trial design, subsequent regulatory 

evaluation of trial findings may be difficult and routes to approval and clinical use impossible. 

The increasing use of digital images and related image analysis algorithms within pathology practice 

are also recognised by several extension items, both using whole-slide imaging as a tool to allow 

image sharing for consensus reporting and as a means of facilitating the computational evaluation of 

images to generate additional metrics. The application of artificial intelligence methodologies to 

large whole-slide image datasets may also be within the remit of the SPIRIT-AI extension7. The 

importance of both trial-specific biological specimens and histopathological images for future studies 

is reflected by guidance for specific documentation of explicit consent processes to allow this 

through increased data and specimen availability. 

The study has the limitation that it necessarily involved highly motivated members of the clinical 

trials community that may not be fully representative. However, the generation of the first draft of 
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candidate items was solely based on evidence gathered by a systematic review of all published 

guidance, since the CONSORT Statement in 199634. This was further expanded and modified by an 

international group of experts within the clinical trials community representing multiple territories 

and stakeholder roles. The Delphi participants were chosen to more widely represent all roles within 

the international clinical trials community although the study was not designed to examine 

differences in opinion between participant groups and this cannot be formally excluded. The 

opportunity for a face-to-face consensus meeting requiring international travel of participants was 

not available due to the SARS-CoV-2 (COVID19) pandemic. However, multiple rounds of consultation 

in advance of an online meeting that was available for view and comment by those unable to attend 

virtually allowed complete consensus about the final form of the SPIRIT-Path extension to be 

reached. 

We believe that the SPIRIT-Path extension is the necessary first step towards an approach to 

pathology that fully meets the needs of precision medicine. Next-generation pathology will be 

enabled by the application of novel biomarker tests in quality assured tissue, digitisation of morpho-

molecular information, the application of computer vision technology and artificial intelligence, and 

integration with whole-genome analysis, including the identification of actionable mutations and 

assessment of tumour mutational burden.  

Search strategy and selection criteria 

In the prior systematic review of published guidance9, Ffree-text terms such as ‘(histolo*; OR 

patholo*)’ AND ‘(checklist; OR guideline; OR recommendation)’ AND ‘(clinical trial; OR protocol)’, 

along with equivalent controlled vocabulary terms, were used in the search through the databases 

of MEDLINE (Ovid), EMBASE (Ovid) and Cochrane Library. Additional search terms such as 

‘biomarker*’, ‘molecular diagnos*’, ‘practice guid*’, ‘study design’ were also applied across the 

MEDLINE and EMBASE databases. Web searches on Google and Google Scholar were performed 

using the advanced search function, with the keywords ‘(Pathology; OR Histology; OR Biomarkers)’ 
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AND ‘(Guideline; OR Checklist)’ AND ‘Clinical trial’. Only the first 3 pages (30 results) from each 

internet search were screened. Of the 10,184 records screened and 199 full-text articles reviewed, 

only 40 guidance resources met the eligibility criteria for inclusion. 
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Figure 1. A flow diagram summarising the development of the SPIRIT-Path extension.
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Table 1. SPIRIT 2013 and SPIRIT-Path Extension Checklist. 

Domain Item number SPIRIT 2013 item SPIRIT-Path item 

Administrative information  

Title 1 Descriptive title identifying the study design, 
population, interventions, and, if applicable, 
trial acronym 

  

Trial registration 2a Trial identifier and registry name. If not yet 
registered, name of intended registry 

  

2b All items from the World Health Organization 
Trial Registration Dataset 

  

Protocol version 3 Date and version identifier   

Funding 4 Sources and types of financial, material, and 
other support 

  

Roles and 
responsibilities 

5a Names, affiliations, and roles of protocol 
contributors 

SPIRIT-Path 5a 
Elaboration 

Specify the individual(s) responsible for 
pathology content of the trial protocol. 

5b Name and contact information for the trial 
sponsor 

  

5c Role of study sponsor and funders, if any, in 
study design; collection, management, 
analysis, and interpretation of data; writing of 
the report; and the decision to submit the 
report for publication, including whether they 
will have ultimate authority over any of these 
activities 

  

Table 1



5d Composition, roles, and responsibilities of the 
coordinating centre, steering committee, 
endpoint adjudication committee, data 
management team, and other individuals or 
groups overseeing the trial, if applicable (see 
Item 21a for data monitoring committee) 

SPIRIT-Path 5d 
Elaboration 

Specify how pathology activities and roles are 
organised in the trial. 

Introduction 

Background and 
rationale 

6a Description of research question and 
justification for undertaking the trial, 
including summary of relevant studies 
(published and unpublished) examining 
benefits and harms for each intervention 

SPIRIT-Path 6a 
Elaboration 

Describe the pathogenesis of the disease and 
rationale for any pathology-specific inclusion 
criteria or endpoints. 

6b Explanation for choice of comparators   

Objectives 7 Specific objectives or hypotheses   

Trial design 8 Description of trial design including type of 
trial (for example, parallel group, crossover, 
factorial, single group), allocation ratio, and 
framework (for example, superiority, 
equivalence, noninferiority, exploratory) 

  

Methods: participants, interventions and outcomes 

Study setting 9 Description of study settings (for example, 
community clinic, academic hospital) and list 
of countries where data will be collected. 
Reference to where list of study sites can be 
obtained 

SPIRIT-Path 9 
Elaboration 

Describe where the laboratory work will be 
carried out and the accreditation status of the 
laboratory/site.* 



Eligibility criteria 10 Inclusion and exclusion criteria for 
participants. If applicable, eligibility criteria 
for study centres and individuals who will 
perform the interventions (for example, 
surgeons, psychotherapists) 

SPIRIT-Path 10 
Extension 

Where trial-specific pathology reporting is 
required, document specimen pathway 
requirements and any requirement for 
pathologist 'double reporting' or central 
review.* 

Interventions 11a Interventions for each group with sufficient 
detail to allow replication, including how and 
when they will be administered 

  

11b Criteria for discontinuing or modifying 
allocated interventions for a given trial 
participant (for example, drug dose change in 
response to harms, participant request, or 
improving/worsening disease) 

  

11c Strategies to improve adherence to 
intervention protocols, and any procedures 
for monitoring adherence (for example, drug 
tablet return, laboratory tests) 

  

11d Relevant concomitant care and interventions 
that are permitted or prohibited during the 
trial 

  



Outcomes 12 Primary, secondary, and other outcomes, 
including the specific measurement variable 
(for example, systolic blood pressure), 
analysis metric (for example, change from 
baseline, final value, time to event), method 
of aggregation (for example, median, 
proportion), and time point for each 
outcome. Explanation of the clinical relevance 
of chosen efficacy and harm outcomes is 
strongly recommended 

SPIRIT-Path 12 
Extension 

Outline the assessment methods and the timing 
of tissue sampling required for any pathology-
specific outcomes.* 

Participant 
timeline 

13 Time schedule of enrolment, interventions 
(including any run-ins and washouts), 
assessments, and visits for participants. A 
schematic diagram is highly recommended 
(Fig. 1) 

  

Sample size 14 Estimated number of participants needed to 
achieve study objectives and how it was 
determined, including clinical and statistical 
assumptions supporting any sample size 
calculations 

  

Recruitment 15 Strategies for achieving adequate participant 
enrolment to reach target sample size 

  

Methods: assignment of interventions (for controlled trials) 

Sequence 
generation 

16a Method of generating the allocation 
sequence (for example, computer-generated 
random numbers), and list of any factors for 
stratification. To reduce predictability of a 
random sequence, details of any planned 
restriction (for example, blocking) should be 
provided in a separate document that is 
unavailable to those who enrol participants 
or assign interventions 

  



Allocation 
concealment 
mechanism 

16b Mechanism of implementing the allocation 
sequence (for example, central telephone; 
sequentially numbered, opaque, sealed 
envelopes), describing any steps to conceal 
the sequence until interventions are assigned 

  

Implementation 16c Who will generate the allocation sequence, 
who will enrol participants, and who will 
assign participants to interventions 

  

Blinding 
(masking) 

17a Who will be blinded after assignment to 
interventions (for example, trial participants, 
care providers, outcome assessors, data 
analysts), and how 

  

17b If blinded, circumstances under which 
unblinding is permissible, and procedure for 
revealing a participant’s allocated 
intervention during the trial 

  

Methods: data collection, management and analysis 

Data collection 
methods 

18a Plans for assessment and collection of 
outcome, baseline, and other trial data, 
including any related processes to promote 
data quality (for example, duplicate 
measurements, training of assessors) and a 
description of study instruments (for 
example, questionnaires, laboratory tests) 
along with their reliability and validity, if 
known. Reference to where data collection 
forms can be found, if not in the protocol 

SPIRIT-Path 
18a (i) 
Extension 

Describe any specific accreditation, training and 
performance assessment requirements for trial 
pathologists and laboratory staff.* 

SPIRIT-Path 
18a (ii) 
Extension 

Describe the specimen documentation 
requirements and full specimen handling 
pathway.* 

SPIRIT-Path 
18a (iii) 
Extension 

Define any methods for specimen assessment 
by histochemical, immunohistochemical or 
molecular techniques.* 



18b Plans to promote participant retention and 
complete follow-up, including list of any 
outcome data to be collected for participants 
who discontinue or deviate from intervention 
protocols 

  

Data 
management 

19 Plans for data entry, coding, security, and 
storage, including any related processes to 
promote data quality (for example, double 
data entry; range checks for data values). 
Reference to where details of data 
management procedures can be found, if not 
in the protocol 

SPIRIT-Path 19 
Extension 

Describe any intended use of a digital pathology 
slide archive.* 

Statistical 
methods 

20a Statistical methods for analysing primary and 
secondary outcomes. Reference to where 
other details of the statistical analysis plan 
can be found, if not in the protocol 

SPIRIT-Path 
20a 
Elaboration 

Describe any methods to be used for adjusting 
for diagnostic drift during the trial.* 

20b Methods for any additional analyses (for 
example, subgroup and adjusted analyses) 

  

20c Definition of analysis population relating to 
protocol non-adherence (for example, as 
randomized analysis), and any statistical 
methods to handle missing data (for example, 
multiple imputation) 

  

Methods: monitoring 



Data monitoring 21a Composition of data monitoring committee 
(DMC); summary of its role and reporting 
structure; statement of whether it is 
independent from the sponsor and 
competing interests; and reference to where 
further details about its charter can be found, 
if not in the protocol. Alternatively, an 
explanation of why a DMC is not needed 

  

 21b Description of any interim analyses and 
stopping guidelines, including who will have 
access to these interim results and make the 
final decision to terminate the trial 

  

Harms 22 Plans for collecting, assessing, reporting, and 
managing solicited and spontaneously 
reported adverse events and other 
unintended effects of trial interventions or 
trial conduct 

  

Auditing 23 Frequency and procedures for auditing trial 
conduct, if any, and whether the process will 
be independent from investigators and the 
sponsor 

  

Ethics and dissemination 

Research ethics 
approval 

24 Plans for seeking research ethics 
committee/institutional review board 
(REC/IRB) approval 

  

Protocol 
amendments 

25 Plans for communicating important protocol 
modifications (for example, changes to 
eligibility criteria, outcomes, analyses) to 
relevant parties (for example, investigators, 
REC/IRBs, trial participants, trial registries, 
journals, regulators) 

  



Consent or ascent 26a Who will obtain informed consent or assent 
from potential trial participants or authorized 
surrogates, and how (see Item 32) 

  

 26b Additional consent provisions for collection 
and use of participant data and biological 
specimens in ancillary studies, if applicable 

SPIRIT-Path 
26b 
Elaboration 

Document enduring consent for future 
translational studies using tissue or any digital 
pathology images, if applicable.* 

Confidentiality 27 How personal information about potential 
and enrolled participants will be collected, 
shared, and maintained in order to protect 
confidentiality before, during, and after the 
trial 

  

Declaration of 
interests 

28 Financial and other competing interests for 
principal investigators for the overall trial and 
each study site 

  

Access to data 29 Statement of who will have access to the final 
trial dataset, and disclosure of contractual 
agreements that limit such access for 
investigators 

  

Ancillary and 
post-trial care 

30 Provisions, if any, for ancillary and post-trial 
care, and for compensation to those who 
suffer harm from trial participation 

  

Dissemination 
policy 

31a Plans for investigators and sponsor to 
communicate trial results to participants, 
healthcare professionals, the public, and 
other relevant groups (for example, via 
publication, reporting in results databases, or 
other data sharing arrangements), including 
any publication restrictions 

  



31b Authorship eligibility guidelines and any 
intended use of professional writers 

  

31c Plans, if any, for granting public access to the 
full protocol, participant-level dataset, and 
statistical code 

SPIRIT-Path 
31c Extension 

Describe the mechanism and timing for making 
digital pathology images available, if 
applicable.* 

Appendices 

Informed consent 
materials 

32 Model consent form and other related 
documentation given to participants and 
authorized surrogates 

  

Biological 
specimens 

33 Plans for collection, laboratory evaluation, 
and storage of biological specimens for 
genetic or molecular analysis in the current 
trial and for future use in ancillary studies, if 
applicable. 

SPIRIT-Path 33 
Elaboration 

Specify the regulatory approvals required for 
clinical trial samples to be used in future work.* 

 

* Applies to clinical trials where there is a requirement for trial-specific specimen activity outside of the routine diagnostic pathway, including acquisition of trial-specific samples or 
review/analysis of historical samples. 

 



Thank you for your further comments and interest in our manuscript. We have addressed these as 

documented in our response to each point. 

Editorial comments: 

1. Table: apologies, but although a reviewer suggested this, please could you remove the 

additional column re: protocol page(s) from the table, as it would just be a blank column in 

the table and doesn’t therefore really fit with Lancet house style.   

No problem. We have removed this column from the table. 

2. Please provide a title and legend for the figure. Figure legends should be a maximum of 30 

words. 

We have provided a figure legend in the .pptx file. 

3. Please move the specific details of your literature search into a separate panel entitled 

'Search strategy and selection criteria', as per Lancet house style. I suggest that the text 

starting with "Free-text terms such as ‘(histolo*; OR patholo*)’..." through to "...only 40 

guidance resources met the eligibility criteria for inclusion" could be moved out of the main 

Methods into this separate panel. 

We have moved this text into a separate panel, as advised, placed after the Discussion based on 

the layout of a recently published systematic review in The Lancet Oncology. 

Response to editorial comments
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Click here to access/download
Necessary Additional Data
LO_supplement v2.1.pdf

https://www.editorialmanager.com/thelancetoncology/download.aspx?id=606643&guid=ceb9a932-1300-470e-8af9-11e3861920be&scheme=1

