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Summary
Early phase dose-finding (EPDF) trials are key in the development of novel therapies, with their findings directly
informing subsequent clinical development phases and providing valuable insights for reverse translation.
Comprehensive and transparent reporting of these studies is critical for their accurate and critical interpretation,
which may improve and expedite therapeutic development. However, quality of reporting of design characteristics
and results from EPDF trials is often variable and incomplete. The international consensus-based CONSORT-
DEFINE (Consolidated Standards for Reporting Trials Dose-finding Extension) statement, an extension of the
CONSORT statement for randomised trials, was developed to improve the reporting of EPDF trials. The CONSORT-
DEFINE statement introduced 21 new items and modified 19 existing CONSORT items.

This CONSORT-DEFINE Explanation and Elaboration (E&E) document provides important information to enhance
understanding and facilitate the implementation of the CONSORT-DEFINE checklist. For each new or modified
checklist item, we provide a detailed description and its rationale with supporting evidence, and present examples
from EPDF trial reports published in peer-reviewed scientific journals. When reporting the results of EPDF trials,
authors are encouraged to consult the CONSORT-DEFINE E&E document, together with the CONSORT and
CONSORT-DEFINE statement papers, and adhere to their recommendations. Widespread adoption of the
CONSORT-DEFINE statement is likely to enhance the reporting quality of EPDF trials, thus facilitating the peer
review of such studies and their appraisal by researchers, regulators, ethics committee members, and funders.

Funding This work is a further extension of the CONSORT-DEFINE study, which was funded by the UK Medical
Research Council (MRC)-National Institute for Health and Care Research (NIHR) Methodology Research
Programme (MR/T044934/1). The Clinical Trials and Statistics Unit at The Institute of Cancer Research (ICR-
CTSU) receives programmatic infrastructure funding from Cancer Research UK (C1491/A25351; CTUQQR-Dec
22/100 004), which has contributed to accelerating the advancement and successful completion of this work.

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC
license (http://creativecommons.org/licenses/by-nc/4.0/).

Keywords: Early phase trials; Phase I; Dose-finding; Dose escalation/de-escalation; Reporting guidance; CONSORT-
DEFINE; CONSORT

Introduction
Early phase clinical trials play a pivotal role in translating
novel discoveries into therapies that enhance patient
outcomes. Well-designed and properly conducted early
phase dose-finding (EPDF) trials offer reliable evidence

for assessing the safety and preliminary activity of
healthcare interventions at an early stage, in order to
advance their clinical development. However, lack of
transparent reporting of the design, methods, and re-
sults of EPDF trials can lead to deceptive conclusions,
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Research in context

Evidence before this study

The CONSORT (Consolidated Standards of Reporting Trials)

Statement and its extensions offer evidence-based guidelines

for the essential content of clinical trial reports. Notably, the

recently published CONSORT-DEFINE extension focuses on

the reporting of early phase dose-finding trials.

Added value of this study

This study provides a deeper understanding of the CONSORT-

DEFINE items and offers practical guidance on how to write a

trial report that effectively addresses them. Examples of new

and modified items in the CONSORT-DEFINE guidelines were

gathered from published articles of early phase dose-finding

trial results.

Implications of all the available evidence

The provided examples serve as a valuable resource for the

trial community in developing their reports on early phase

dose-finding trial results, aiming to greatly enhance both

comprehensiveness and transparency, and thereby improve

the overall quality of evidence available.
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hampering subsequent clinical investigations and value
for trial participants. For the scope of this work, an
EPDF trial—often referred to as phase I, I/II, dose
escalation or de-escalation, or dose optimisation trials—
assesses different doses of an investigated intervention
in groups of participants. These trials involve interim
dose decisions using data on safety or tolerability (and
other markers such as pharmacokinetics and activity), to
determine safe and potentially active doses for further
development (Supplementary Box S1).1–4

The ability to evaluate the quality of EPDF trials de-
pends on complete and accurate reporting that
comprehensively delineates their design, execution, and
analysis. Reporting often falls short of these
standards.5–7 For example, despite the importance of
well-defined objectives, a review of published reports of
EPDF trials found that around 30% did not include their
objectives.7 Only around 20% of reports included a
justification for the starting dose level(s)7 despite the
significance of their selection for study participants’
safety.8 The number of participants included in the
main analysis, and the reasons for exclusion, were also
frequently underreported (<50%).9

To improve the reporting of EPDF trials, the interna-
tional consensus-based Consolidated Standards for
Reporting Trials Dose-finding Extension (CONSORT-
DEFINE) statement10 was developed.3 It extends the
CONSORT statement for parallel group randomised tri-
als,11 incorporating 40 EPDF-specific items (21 new items
and modifying 19 existing ones; Supplementary
Figure S1). A CONSORT-DEFINE checklist for abstracts
of EPDF trials was also developed, modifying five items
from the CONSORT extension for journal and con-
ference abstracts.10 The development of the
CONSORT-DEFINE checklist followed the EQUATOR
(Enhancing the QUAlity and Transparency Of health
Research) Network’s methodological framework for
guideline development12; details of the scope and
methods have been published.2,3,10

The CONSORT-DEFINE explanation and elaboration
(E&E) document is designed to enhance understanding
and facilitate the implementation of the checklist items
outlined in the CONSORT-DEFINE statement.

Methods
The CONSORT-DEFINE statement recommends that,
in conjunction with the existing CONSORT items,11 40
EPDF-specific items (21 new and 19 modified) be
included in EPDF trial reports. The recommended
checklist10 of items to address in an EPDF clinical trial
report is provided in Table 1.

Search strategy and selection criteria
For each new or modified item in the CONSORT-
DEFINE statement, we provide at least one example
sourced from a comprehensive methodological review

of over 500 EPDF trials published between 2011 and
2023.7 The examples are drawn from published EPDF
trials evaluating a wide range of interventions across
diverse disease contexts, encompassing pharmacolog-
ical interventions (e.g., therapeutic small or large
molecule drugs, vaccines, cell therapies, gene thera-
pies) and non-pharmacological interventions (e.g.,
lifestyle or dietary, digital therapeutics, rehabilitation,
or radiotherapy). The examples are followed by a
detailed explanation of the rationale behind the
checklist item, emphasising its relevance with sup-
porting evidence, where available, and the key issues to
address.

To compile these examples, we established a work-
ing group tasked with reviewing the aforementioned
published EPDF trials and gathering examples that
adequately illustrate each CONSORT-DEFINE item. In
most cases, we provide at least two examples — one
focused on oncology and one with a non-oncology or
healthy volunteer context. Additionally, the examples
were often selected to illustrate alternative methods of
presenting the required information, offering a
broader perspective on how to approach these items
effectively. For a few items, where we were unable to
identify suitable non-oncology or healthy volunteer
examples, examples are exclusively from oncology.
When adequately reported examples were not found in
the initial search, recommendations were sought from
co-authors and external experts. If, despite these ef-
forts, no relevant examples could be identified in
published trial reports, we sourced examples from
published protocols or statistical analysis plans, or we
created exemplars of good reporting practice. Subse-
quently, the lead authors (JR, CG, CY) selected the
examples that were viewed as adequately reported for
each item.

Role of the funding source
The study funders had no role in study design, data
collection, analysis, interpretation, or writing of the
report.

Recommendations
The explanation and rationale for new and modified
CONSORT-DEFINE checklist items for the main
report are provided below. Some items were elabo-
rated on, i.e., their wording remained unchanged in
reference to CONSORT, but additional CONSORT-
DEFINE explanatory text was provided to clarify
additional considerations for EPDF trials. Examples
are quoted verbatim from the published paper. Any
references cited in the quoted text are denoted by su-
perscript [reference] to distinguish them from refer-
ences in this E&E paper. For the sake of clarity,
acronyms in examples are fully introduced at their
first appearance, with square brackets indicating
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Category and

section

Standard CONSORT checklist item CONSORT-DEFINE checklist item for EPDF Trials

Item

No

CONSORT Item

No

CONSORT DEFINE

Title and abstract

Title 1a Identification as a randomised trial in the title 1ab Identification as an early phase dose-finding (e.g., first-in-human, dose escalation or de-

escalation, phase 1, phase 1/2, expansion, dose titration) and, if applicable, randomised trial in the

title or abstract

Abstract 1b Structured summary of trial design, methods,

results, and conclusions (for specific guidance, see

CONSORT for abstracts)

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance, see

CONSORT-DEFINE for abstracts)

Introduction

Background and

objectives

2a Scientific background and explanation of rationale 2a.1b Description of research question(s) and justification for undertaking the trial, including summary

of relevant clinical studies (published and unpublished) examining benefits and harms for each

intervention

2a.2a Summary of key findings from relevant non-clinical or preclinical research

2a.3a Summary of findings from previously generated preclinical and translational studies to support

any planned biomarker substudies (where applicable)

2b Specific objectives or hypotheses 2bb Specific objectives (e.g., relating to safety, activity, pharmacokinetics, pharmacodynamics,

recommended dose(s))

Methods

Trial design 3a Description of trial design (such as parallel,

factorial) including allocation ratio

3a.1b Description of trial design elements, such as dose escalation or de-escalation strategy, number of

treatment groups, allocation ratio if relevant, and details of any prespecified trial adaptations

3a.2a Trial design schema to show the flow of major transition points (e.g., dose escalation to dose

expansion, phase 1 to phase 2, single ascending dose to multiple ascending dose)

3a.3a Statistical methods or rationale underpinning the trial design

3a.4a Starting dose(s) with rationale

3a.5a Range of planned dose levels with rationale

3a.6a Presentation of planned dose levels (e.g., as a diagram, table, or infographic), where applicable

3a.7a Skipping of dose level(s), if applicable

3a.8a Planned cohort size(s) (e.g., fixed, flexible, adaptive)

3a.9a Dose allocation method within a dose level (including sequence and interval between dosing of

participants, e.g., sentinel or staggered dosing)

3a.10a Dose expansion cohort(s), if applicable, with rationale

3a.11a Criteria for progression to the next part of the trial (e.g., phase 1 to phase 2, single ascending

dose to multiple ascending dose), where applicable

3b Important changes to methods after trial

commencement (such as eligibility criteria), with

reasons

3bb Important changes to the design or methods after trial commencement (e.g., insertion of

unplanned additional doses) outside the scope of the prespecified adaptive design features, with

reasons

Participants 4a Eligibility criteria for participants 4a

4b Settings and locations where the data were

collected

4b

Interventions 5 The interventions for each group with sufficient

details to allow replication, including how and

when they were actually administered

5ab Interventions for each dose level (within each group) with sufficient details to allow replication,

including administration route and schedule showing how and when they were actually

administered

5ba Criteria for dose discontinuation, dose modifications, and dosing delays of allocated interventions

for a given trial participant (e.g., dose change in response to harms, participant request, or

improving or worsening disease)

Outcomes 6a Completely defined prespecified primary and

secondary outcome measures, including how and

when they were assessed

6ab Primary and secondary outcomes, including the specific measurement variable, analysis metric,

method of aggregation, and time point for each outcome. Explanation of the clinical relevance of

chosen outcomes is strongly recommended. Any other outcomes used to inform prespecified

adaptations should be described with the rationale

6b Any changes to trial outcomes after the trial

commenced, with reasons

6bb Any unplanned changes to trial outcomes after the trial commenced, with reasons

Sample size 7a How sample size was determined 7ab Estimated number of participants (minimum, maximum, or expected range) needed to address

trial objectives and how it was determined, including clinical and statistical assumptions

supporting any sample size and operating characteristics

7b When applicable, explanation of any interim

analyses and stopping guidelines

7bb Prespecified interim decision making criteria or rules that guided the trial adaptation process (e.g.,

dosing decision to escalate or de-escalate); prespecified and actual timing and frequency of

interim data reviews and the information to inform trial adaptations

(Table 1 continues on next page)
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Category and

section

Standard CONSORT checklist item CONSORT-DEFINE checklist item for EPDF Trials

Item

No

CONSORT Item

No

CONSORT DEFINE

(Continued from previous page)

Randomisation (if applicable)

Sequence

generation

8a Method used to generate the random allocation

sequence

8a

8b Type of randomisation; details of any restriction

(such as blocking and block size)

8bb Type of randomisation; details of any restrictions (such as blocking and block size); any

prespecified adaptive assignment rules or algorithm leading to adjustments in the allocation

ratio, including timing and frequency of updates; any changes to the allocation rule following trial

adaptation decisions

Allocation

concealment

mechanism

9 Mechanism used to implement the random

allocation sequence (such as sequentially numbered

containers), describing any steps taken to conceal

the sequence until interventions were assigned

9

Implementation 10 Who generated the random allocation sequence,

who enrolled participants, and who assigned

participants to interventions

10

Blinding 11a If done, who was blinded after assignment to

interventions (e.g., participants, care providers, and

how

11a

11b If relevant, description of the similarity of

interventions

11b

Statistical

methods

12a Statistical methods used to compare groups for

primary and secondary outcomes

12a.1b Statistical methods for primary and secondary outcomes and any other outcomes used to make

prespecified adaptations

12a.2a For the implemented adaptive design features, statistical methods used for estimation (e.g.,

safety, dose(s), treatment effects) and to make inferences

12b Methods for additional analyses, such as subgroup

analyses and adjusted analyses

12bb Statistical methods for additional analyses (e.g., subgroup and adjusted analyses,

pharmacokinetics or pharmacodynamics, biomarker correlative analyses)

12ca Analysis population(s) (e.g., evaluable population for dose-finding, safety population)

12da Strategies for handling intercurrent events occurring after treatment initiation (e.g., how dosing

adjustments were handled) that can affect either the interpretation or the existence of the

measurements associated with the clinical question of interest, and any methods to handle

missing data

Results

Participant flow

(a diagram is

strongly

recommended)

13a For each group, the numbers of participants who

were randomly assigned, received intended

treatment, and were analysed for the primary

outcome

13ab For each group, the number of participants who were assigned to each dose level at each interim

analysis (e.g., for dosing decisions), received intended treatment, and were analysed for the

primary outcome and, if applicable, any other outcomes used to inform prespecified adaptations

13b For each group, losses and exclusions after

randomisation, together with reasons

13bb For each group, losses and exclusions after allocation to each dose level, together with reasons

Recruitment 14ac Dates defining the periods of recruitment and

follow-up

14ac

14bc Why the trial ended or was stopped 14bc

14ca Trial adaptation decisions made (including on what basis they were made, and when) in light of

the prespecified decision making criteria and observed accrued data

Baseline data 15 A table showing baseline demographic and clinical

characteristics for each group

15b Baseline demographic and clinical characteristics across each dose level within each group, where

appropriate

Numbers

analysed

16 For each group, number of participants

(denominator) included in each analysis and

whether the analysis was by original assigned

groups

16b For each group, the number of participants (denominator) included in each analysis across each

dose level, and whether the analysis was by original assigned interventions

Outcomes and

estimation

17a For each primary and secondary outcome, results

for each group, and the estimated effect size and its

precision (such as 95% confidence interval)

17ab For each primary and secondary outcome, results for each dose level within each group, and the

estimated effect size and its precision, if applicable

17bc For binary outcomes, presentation of both absolute

and relative effect sizes is recommended

17bc

17ca Report interim results used to inform interim decision making such as dose escalation, de-

escalation, or staying at the same dose

Ancillary

analyses

18 Results of any other analyses performed, including

subgroup analyses and adjusted analyses,

distinguishing prespecified from exploratory

18

(Table 1 continues on next page)

Articles

www.thelancet.com Vol 79 January, 2025 5

http://www.thelancet.com


additions by the authors of this article. Additional
comments are provided in italics below an example,
where examples may lack some details or require
further elaboration. When reporting the results of
EPDF trials, authors are encouraged to use the
CONSORT-DEFINE E&E together with the
CONSORT-DEFINE statement,10 refer to the CON-
SORT statement11 and E&E15 (or related future up-
dates) for unchanged items, and use any other relevant
CONSORT extensions where necessary (https://www.
equator-network.org/reporting-guidelines/consort/).

Access to recommended information is paramount.
If the primary paper does not include recommended
details, authors can, for instance, provide a summary,
and indicate where full details can be found, such as in
an accessible protocol, a statistical analysis plan, or a
supplementary file. The rationale for not providing
specific details should also be included.10

As variations in the terminology and definitions
relating to EPDF trials exist across disciplines and

geographical regions, key terms used throughout are
provided in the Glossary (Supplementary Box S1).10

Title and abstract
Item 1a [modified] Identification as an early phase dose-
finding (e.g., first-in-human, dose escalation or de-escalation,
phase 1, phase 1/2, expansion, dose titration) and, if
applicable, randomised trial in the title or abstract
Example 1. “Safety, tolerability, and immunogenicity
of an inactivated SARS-CoV-2 vaccine in healthy adults
aged 18–59 years: a randomised, double-blind, placebo-
controlled, phase 1/2 clinical trial”.17

Example 2. “A Phase 1 Exercise Dose Escalation Study
for Stroke Survivors with Impaired Walking”.18

Example 3. “A phase Ib dose-escalation and expansion
study of the oral MEK inhibitor pimasertib and PI3K/
[m]TOR inhibitor voxtalisib in patients with advanced
solid tumour”.19

Category and

section

Standard CONSORT checklist item CONSORT-DEFINE checklist item for EPDF Trials

Item

No

CONSORT Item

No

CONSORT DEFINE

(Continued from previous page)

Harms 19 All important harms or unintended effects in each

group (for specific guidance, see CONSORT for

harms13)

19b All important harms (e.g., adverse events or effects, toxicities) reported by dose level in each

group (for specific guidance, see CONSORT for Harms 202214)

Discussion

Limitations 20 Trial limitations, addressing sources of potential

bias, imprecision, and, if relevant, multiplicity of

analyses

20

Generalisability 21 Generalisability (external validity, applicability) of

the trial findings

21

Interpretation 22 Interpretation consistent with results, balancing

benefits and harms, and considering other relevant

evidence

22

Other information

Registration 23 Registration number and name of trial registry 23

Protocol 24 Where the full trial protocol can be accessed, if

available

24

Funding 25 Sources of funding and other support (such as

supply of drugs), role of funders

25

Data

monitoring

26aa Composition of any decision making or safety review committee or group; 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 can be found (such as in a charter or protocol)

26ba Description of who had access to interim results and made the interim and final decision to

terminate the trial (or part(s) of the trial, e.g., end of dose escalation), and measures to safeguard

the confidentiality of interim information

Dissemination 27a Specify, if applicable, whether and when results (such as safety and/or activity) were reported

externally (e.g., through scientific presentations, journal publication, or the trial website) while

the trial (or part(s) of the trial) was still ongoing

CONSORT, CONsolidated Standards of Reporting Trials; DEFINE, Dose-finding Extension; EPDF, early phase dose-finding. The CONSORT checklist should be used in conjunction with the CONSORT

explanation and elaboration document15 for important clarifications on the checklist items. Empty items in the CONSORT-DEFINE column indicate no modification from the standard CONSORT item.

CONSORT extensions for non-pharmacological treatments and outcomes might also be relevant.16 Note that the term “dose” in the checklist can be considered synonymous and used interchangeably with

dosage, or dosing regimen (dose or schedule), or a unit dose. aNew items that should only be applied in reference to CONSORT-DEFINE. bModified items that require reference to both CONSORT and

CONSORT-DEFINE. cItem wording remained unchanged in reference to CONSORT, but additional CONSORT-DEFINE explanatory text was provided to clarify additional considerations for early phase dose-

finding trials.

Table 1: Recommended checklist items to consider in an early phase dose-finding clinical trial report from CONSORT and CONSORT-DEFINE checklists.
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Example 4. “Safety, tolerability, pharmacokinetics, and
pharmacodynamics of PF-06650833, a selective
interleukin-1 receptor-associated kinase 4 (IRAK4) in-
hibitor, in single and multiple ascending dose ran-
domized phase 1 studies in healthy subjects”.20

Explanation. The CONSORT statement highlighted
the importance of appropriate indexing to identify
randomised trials in electronic databases.11,15 The
CONSORT-DEFINE statement extends this require-
ment to help ensure that an EPDF trial is appropriately
indexed and can be easily identified. Especially as there
are various terminologies used for EPDF trials in
different disease areas, providing key information in the
title (where possible) or at minimum in the abstract
(item 1b) is strongly encouraged.

The title or abstract should identify the main design
features of the EPDF trial (e.g., first-in-human, early
phase dose-finding, dose (de-)escalation, expansion, dose
titration, single ascending dose, multiple ascending dose)
and/or the phase of the trial (e.g., phase I, Ia, Ib, phase I/
II) and, when applicable, use “randomised” if any of the
participants were randomly assigned to an intervention
(see Example 1 and Example 4).

Item 1b [modified] Structured summary of trial design,
methods, results, and conclusions (for specific guidance, see
CONSORT-DEFINE for abstracts)
Example 1. “Background: Trastuzumab duocarmazine
is a novel HER2-targeting antibody–drug conjugate
comprised of trastuzumab covalently bound to a linker
drug containing duocarmycin. Preclinical studies
showed promising antitumour activity in various
models. In this first-in-human study, we assessed the
safety and activity of trastuzumab duocarmazine in pa-
tients with advanced solid tumours.

Methods: We did a phase 1 dose-escalation and dose-
expansion study. The dose-escalation cohort comprised
patients aged 18 years or older enrolled from three ac-
ademic hospitals in Belgium, the Netherlands, and the
UK with locally advanced or metastatic solid tumours
with variable HER2 status who were refractory to stan-
dard cancer treatment. A separate cohort of patients
were enrolled to the dose-expansion phase from 15
hospitals in Belgium, the Netherlands, Spain, and the
UK. Dose-expansion cohorts included patients aged 18
years or older with breast, gastric, urothelial, or endo-
metrial cancer with at least HER2 immunohistochem-
istry 1+ expression and measurable disease according to
Response Evaluation Criteria in Solid Tumors
(RECIST). Trastuzumab duocarmazine was adminis-
tered intravenously on day 1 of each 3-week cycle. In the
dose-escalation phase, trastuzumab duocarmazine was
given at doses of 0.3 mg/kg to 2.4 mg/kg (3 + 3 design)
until disease progression or unacceptable toxicity. The
primary endpoint of the dose-escalation phase was to
assess safety and ascertain the recommended phase 2

dose, which would be the dose used in the dose-
expansion phase. The primary endpoint of the dose-
expansion phase was the proportion of patients
achieving an objective response (complete response or
partial response), as assessed by the investigator using
RECIST version 1.1. This ongoing study is registered
with ClinicalTrials.gov, number NCT02277717, and is
fully recruited.

Findings: Between Oct 30, 2014, and April 2, 2018, 39
patients were enrolled and treated in the dose-escalation
phase and 146 patients were enrolled and treated in the
dose-expansion phase. One dose-limiting toxic effect
(death from pneumonitis) occurred at the highest
administered dose (2.4 mg/kg) in the dose-escalation
phase. One further death occurred in the dose-
escalation phase (1.5 mg/kg cohort) due to disease pro-
gression, which was attributed to general physical health
decline. Grade 3–4 treatment-related adverse events re-
ported more than once in the dose-escalation phase were
keratitis (n = 3) and fatigue (n = 2). Based on all available
data, the recommended phase 2 dose was set at 1.2 mg/
kg. In the dose-expansion phase, treatment-related
serious adverse events were reported in 16 (11%) of
146 patients, most commonly infusion-related reactions
(two [1%]) and dyspnoea (two [1%]). The most common
treatment-related adverse events (grades 1–4) were fa-
tigue (48 [33%] of 146 patients), conjunctivitis (45 [31%]),
and dry eye (45 [31%]). Most patients (104 [71%] of 146)
had at least one ocular adverse event, with grade 3 events
reported in ten (7%) of 146 patients. No patients died
from treatment-related adverse events and four patients
died due to disease progression, which were attributed to
hepatic failure (n = 1), upper gastrointestinal haemor-
rhage (n = 1), neurological decompensation (n = 1), and
renal failure (n = 1). In the breast cancer dose-expansion
cohorts, 16 (33%, 95% CI 20.4–48.4) of 48 assessable
patients with HER2-positive breast cancer achieved an
objective response (all partial responses) according to
RECIST. Nine (28%, 95% CI 13.8–46.8) of 32 patients
with HER2-low, hormone receptor-positive breast cancer
and six (40%, 16.3–67.6) of 15 patients with HER2-low,
hormone receptor-negative breast cancer achieved an
objective response (all partial responses). Partial re-
sponses were also observed in one (6%, 95% CI 0.2–30.2)
of 16 patients with gastric cancer, four (25%, 7.3–52.4) of
16 patients with urothelial cancer, and five (39%,
13.9–68.4) of 13 patients with endometrial cancer.

Interpretation: Trastuzumab duocarmazine shows
notable clinical activity in heavily pretreated patients
with HER2-expressing metastatic cancer, including
HER2-positive trastuzumab emtansine-resistant and
HER2-low breast cancer, with a manageable safety pro-
file. Further investigation of trastuzumab duocarmazine
for HER2-positive breast cancer is ongoing and trials for
HER2-low breast cancer and other HER2-expressing
cancers are in preparation.

Funding: Synthon Biopharmaceuticals”.21
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Example 2. “Background: A vaccine to protect against
COVID-19 is urgently needed. We aimed to assess the
safety, tolerability, and immunogenicity of a recombi-
nant adenovirus type-5 (Ad5) vectored COVID- 19 vac-
cine expressing the spike glycoprotein of a severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
strain.

Methods: This dose-escalation, single-centre, open-
label, non-randomized, phase 1 trial of an Ad5 vectored
COVID-19 vaccine in Wuhan, China sequentially
enrolled healthy adults aged between 18 and 60 years in a
pharmacological-guided design and were allocated to one
of three vaccine dose groups (5 × 1010, 1 × 1011, and
1.5 × 1011 viral particles). The primary outcome was
adverse events during 7 days post-vaccination. Safety was
assessed over 28 days post-vaccination. [Specific anti-
bodies and vaccination-induced neutralising antibodies
were measured with ELISA, and neutralisation tests,
respectively.] T-cell responses were assessed by enzyme-
linked immunospot and flow-cytometry assays. This is a
registered study (NCT04313127).

Findings: Between 16/03/2020 and 27/03/2020, we
screened 195 individuals. Of them, 108 participants
(51% male, 49% female; mean age 36.3 years) were
[enrolled and included in the analyses (low dose, n = 36;
middle dose, n = 36; high dose, n = 36). At least one
adverse reaction (AR) within the first 7 days post-
vaccination was reported in 87 participants (low dose
group, n = 30 (83%); middle dose group, n = 30 (83%);
high dose group, n = 27 (75%)). Fifty-eight (54%) par-
ticipants reported pain at the injection site, and sys-
tematic ARs included fever (50 [46%]), fatigue (47
[44%]), headache (42 [39%]), and muscle pain (18
[17%]). Most reported ARs in all dose groups were mild
or moderately severe. No serious adverse event was
noted within 28 days post-vaccination. ELISA antibodies
and neutralising antibodies increased at day 14, peaking
28 days post-vaccination. Specific T-cell response peaked
at day 14 post-vaccination.

Interpretation: Humoral responses against SARS-
CoV-2 peaked at day 28 post-vaccination in healthy
adults, and rapid specific T-cell responses were noted
from day 14 post-vaccination. Therefore, the Ad5
vectored COVID-19 vaccine is tolerable and immuno-
genic at 28 days post-vaccination and warrants further
investigation.

Funding: National Key R&D Program of China, Na-
tional Science and Technology Major Project, and Can-
Sino Biologics.”

This example was adapted from Zhu et al.22 to reduce the
word count.

Explanation. Conference and journal abstracts of
EPDF trials communicate the important clinical devel-
opment of a new intervention, and readers (including
participants and the broader public) often base their
evaluation of a trial on these abstracts.23 As such, it is

recommended that they contain clear and sufficient in-
formation on trial design, methods, results, and con-
clusions in relation to the EPDF trial objectives and
outcomes. Numerous EPDF trials remain unpub-
lished,24 so abstracts presented at conferences might
potentially serve as the sole source of information.
Furthermore, there are often significant delays from
conference presentation to full publication of such trials;
hence, it is important they are well-reported as critical
decisions (e.g., go/no-go decisions, decisions on new
trials in other indications or of other combinations) may
depend on them.24,25

The suggested abstract structure of the CONSORT-
DEFINE statement follows a similar format as the
CONSORT extension for journal and conference ab-
stracts.23 The modifications are made to tailor abstracts to
the specific objectives of EPDF trials (see Table 2 in the
CONSORT-DEFINE statement10). CONSORT-DEFINE
outlines the recommended items that should be
included in abstracts where possible, as the level of detail
may be broadly dependent on the style and word count
limit adopted by journals or conferences, as well as the
complexity of the EPDF trial design. This extension
should be used together with CONSORT for journal and
conference abstracts23 and other applicable extensions.
The examples provided above include one example as it
was published (Example 1) and one that was adapted to
further reduce the word count (Example 2).

Introduction
Item 2a.1 [modified] Description of research question(s) and
justification for undertaking the trial, including summary of
relevant clinical studies (published and unpublished)
examining benefits and harms for each intervention
Example 1. “A first-in-human study[reference] of
CH5126766 recommended a phase 2 dose of 2.7 mg
taken for four continuous days each week over 4-week
cycles until disease progression, unacceptable toxicity,
or patient withdrawal (whichever occurred first).
Although three (7%) patients with melanoma out of the
45 patients with molecularly unselected solid tumours
evaluable for response had an objective response, com-
mon adverse events in all 52 treated patients, including
rash (all grades, 49 [94%] patients), elevated creatine
phosphokinase (all grades, 29 [56%] patients), and
diarrhoea (all grades, 27 [52%]), led to difficulties in
developing this drug further. (…) The side-effects of
tyrosine-kinase inhibitors have been mitigated by
intermittent dosing schedules and toxicity-guided treat-
ment interruptions (ie, so-called drug holidays) without
diminishing antitumour activity[reference]. Consistent
with the long half-life of CH5126766 (approximately
55 h), pharmacokinetic simulation of CH5126766
administered twice per week (on Monday and Thursday
or on Tuesday and Friday) or three times per week (on
Monday, Wednesday, and Friday) showed that highly
intermittent schedules could provide clinically relevant
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drug exposure (…)[reference]. We hypothesised that
schedules of CH5126766 administered twice per week
or three times per week would allow adequate drug
exposure with improved toxicity profiles to facilitate the
investigation of antitumour activity in biomarker-
selected cohorts of patients with cancer.”26

Example 2. “HIV-1-specific bNAbs targeting multiple
epitope regions of the HIV-1 envelope trimer (Env) have
demonstrated the ability to robustly reduce plasma
viremia in people living with HIV not on ART [antire-
troviral therapy] as well as to modestly delay viral
rebound in individuals during an analytical antiretrovi-
ral treatment interruption (ATI)[reference]. Rapid selection
of neutralization-resistant viral variants resulting in
therapeutic failure has been observed in all referenced
studies, and it has become evident that bNAb mono-
therapy is insufficient for viral control due to the
frequent presence of pre-existing escape mutations in
the substantially diverse within-host HIV quasispecies.
Combination of two bNAbs with complementary epitope
specificities—the CD4-binding-site (CD4bs) antibody
3BNC117 and the V3-glycan antibody 10-1074—were
able to suppress viral rebound in a subset of individuals
for an extended period during ATI; in contrast, viral
breakthrough was observed in individuals in the presence
of baseline escape or when one of the antibodies fell
below the therapeutic threshold, resulting in functional
monotherapy[reference].

It has, therefore, been postulated that three bNAbs
targeting different epitope regions would be necessary
to overcome viral variants with potentially pre-existent
escape mutations and provide sufficient control of the
virus to prevent development of novel resistance.
Complementary viral coverage resulting in extended
breadth and potency has been modeled for multiple
bNAb combinations[reference], and the combination of the
CD4bs antibody VRC07-523LS, the V3-glycan antibody
PGT121 and the V2-apex antibody PGDM1400 has been
identified to neutralize 99% of a panel of 374 cross-clade
HIV-1 strains, of which 82% would be neutralized with
at least two active antibodies (…)[reference].

Although both VRC07-523LS and PGT121 have
demonstrated robust antiviral activity in viremic people
living with HIV, PGDM1400 has not been evaluated in
humans thus far. This antibody was originally identified
in donor 84 of the International AIDS Vaccine Initiative
(IAVI) Protocol G cohort and is exceptionally broad and
potent, covering 83% of a panel of 106 cross-clade
pseudoviruses at a median 50% inhibitory concentra-
tion (IC50) of 0.003 μgmL−1, being ten-to 100-fold more
potent than CD4bs antibodies such as VRC01 and
3BNC117[reference]. Indeed, PGDM1400 provided highly
potent antiviral activity in non-human primate simian–
human immunodeficiency virus (SHIV) SF162P3 chal-
lenge studies[reference]. Here, we evaluated the safety,

tolerability and pharmacokinetics of PGDM1400 when
given intravenously, alone or in combination with
PGT121 and VRC07-523LS, in adults without HIV and
determined the antiviral activity of all three bNAbs in
viremic adults living with HIV not on ART.”27

This example states the research question, justification
for conducting the trial, a summary of the relevant clinical
studies, and the potential benefits. However, it lacks a
description of the potential harms of the combination of the
interventions.

Explanation. Details on the research question(s) and a
justification of the rationale for the trial are important as
EPDF trials, compared to later phase trials, generally
harbour greater uncertainties around the risk-benefit
ratio given the limited available information. These
studies are often the first time a new intervention is
tested in healthy volunteers, patients, or specific partic-
ipant subgroups. Consequently, these studies also
impose a greater burden for participants and those
conducting the study due to the increased need to
monitor closely, and to collect samples and data.28,29

Readers need sufficient information to understand the
significance of the clinical problem and to assess the
ethical and scientific rationale justifying conducting the
trial.28 Clearly defined research questions also shape the
objectives, trial design, analyses, and interpretation of
the results.30

There should be a description of the importance of
the research question(s) and a justification of the ratio-
nale for the trial. This item focuses on the justification
for the trial in the context of available evidence from
relevant clinical trials examining the potential benefits
and harms,15 whereas item 2a.2 focuses on the relevant
non-clinical or preclinical research. It is strongly rec-
ommended that the justification for undertaking the
trial includes any systematic review of previous similar
trials or an indication of the absence of such trials.15

Item 2a.2 [new] Summary of key findings from relevant non-
clinical or preclinical research
Example 1. “Seliciclib is an orally available cyclin-
dependent kinase (CDK) inhibitor under development
for oncology indications. Seliciclib suppresses synovial
fibroblast proliferation, not only by inhibiting CDK2, but
also by inducing expression of the endogenous CDK
inhibitor p21, which is otherwise downregulated in sy-
novial fibroblasts in patients with rheumatoid arthri-
tis[reference]. In addition, inhibition of CDK7 and CDK9
by seliciclib reduces transcription of the B-cell
lymphoma-2 (BCL-2) family member MCL1, leading to
impaired viability of neutrophils, synovial macrophages,
and synovial fibroblasts[reference]. Seliciclib and related
CDK inhibitors have shown efficacy and potency in
preclinical arthritis models[reference]. Unlike other CDK
inhibitors, seliciclib is not myelosuppressive[reference];
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its reported toxicity profile is otherwise similar to that of
existing conventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs).

These observations, together with evidence from
genetic studies that suggest CDK inhibition as a plau-
sible therapeutic strategy in rheumatoid arthritis[reference]

(…).”31

Example 2. “FS118 is a first-in-class tetravalent bispe-
cific (mAb 2 format) mAb against LAG-3 and PD-
L1[reference]. A LAG-3–binding site was introduced into
the fragment crystallizable (Fc) region of a full-length
human IgG1 PD-L1 mAb[reference], in addition to two
mutations to abrogate Fcγ receptor binding[reference].
FS118-mediated blockade of LAG-3 and PD-L1
enhanced T-cell activity in vitro, and a mouse surro-
gate of FS118 significantly suppressed mouse tumor
growth[reference]. Interestingly, a mouse surrogate of
FS118 reduced cell-surface LAG-3 on T cells and
increased soluble LAG-3 in the serum of mice, whereas
the combination of mAbs targeting LAG-3 and PD-L1
increased LAG-3 expression in vivo. Given the
compensatory upregulation of LAG-3 in response to
anti–PD-(L)1 failures, and the mechanism of FS118-
mediated shedding of cell-surface LAG-3 to overcome
immune-mediated suppression, these data indicate that
FS118 may extend clinical benefit beyond anti–PD-(L)1
monotherapy, providing rationale for this phase 1 clin-
ical trial.”32

Explanation. Non-clinical research relates to in vitro
laboratory studies, in vivo studies in animals, and in
silico studies.8,33,34 Preclinical research is a subgroup of
non-clinical research that relates to any non-clinical
research that is performed before a treatment is first
administered to humans. Non-clinical/preclinical data
in pharmacokinetics, pharmacodynamics, and toxi-
cology and their translation to humans are essential
for the planning and conduct of EPDF trials–especially
for first-in-human trials. These data are frequently
used to determine the starting dose(s) and dose in-
crements, and to identify potential safety issues,
particularly when clinical evidence has not yet been
gathered.

Where applicable, a summary of the key non-clinical
data and results should be provided, focusing on: The
relevance of the experimental model(s) (e.g., the rele-
vance of the animal model for the specific clinical
translational question); the properties of the target;
pharmacodynamics; pharmacokinetics and tox-
icokinetics; safety pharmacology; and toxicology
studies.8 If relevant, reporting of specific aspects such as
details on biologically active metabolites as well as drug–
drug interactions should also be considered. If not
provided, information on why non-clinical or preclinical
research were not relevant for planning the trial should

be provided, such as if planning of the trial was based on
available clinical evidence in other settings (e.g., dis-
eases or participant populations) (see item 2a.1). Where
available and relevant, supportive findings from other
non-clinical studies of drugs of the same class or that
may have shared effects should also be considered.

Item 2a.3 [new] Summary of findings from previously
generated preclinical and translational studies to support any
planned biomarker substudies (where applicable)
Example 1. “Pembrolizumab, a highly selective, hu-
manized monoclonal IgG4 kappa isotype antibody
against PD-1, can disrupt the engagement of PD-1 with
its ligands and impede inhibitory signals in T cells, with
resultant tumor recognition by cytotoxic T cells. In
clinical trials, anti–PD-1 and anti–PD-L1 antibodies
produce durable responses in approximately 20% of
unselected patients with advanced non–small-cell
lung cancer[reference]. Developing reliable, validated
biomarkers that identify patients with an increased
probability of response to these antibodies remains a
challenge[reference]. Because the PD-1 pathway may be
a key mechanism of immune escape in a subgroup of
patients with non–small-cell lung cancer, PD-L1
expression in tumor or inflammatory cells is a
candidate biomarker. However, PD-L1 expression has
not been formally validated as a biomarker in
contemporaneously collected tumor tissue. As part of
the large, international, phase 1 KEYNOTE-001 trial,
we evaluated the side effects, safety, and antitumor
activity of pembrolizumab in patients with advanced
non–small-cell lung cancer. We also sought to define
and validate a tumor PD-L1 expression level associ-
ated with an enhanced likelihood of benefit from
pembrolizumab.”35

This example provides rationale for conducting the
planned biomarker substudy using PD-L1 expression based
on known mechanisms of PD-L1 function (presumably
based on preclinical and/or clinical studies), but it lacks
specific details about preclinical and translational studies
supporting this approach.

Example 2. “In preclinical and early clinical studies,
ATR inhibition has been shown to be synthetically lethal
with LOF [loss-of-function] of the ataxia telangiectasia-
mutated (ATM) kinase[reference]. Although early clinical
studies investigating ATR inhibition in tumors
harboring ATM mutations or lacking ATM protein
expression have shown preliminary signals of anti-
tumor activity, the optimal method for identifying
ATM LOF in a broader population remains to be
established. We hypothesize that the accurate diagnosis
and treatment of ATM LOF tumors requires the deter-
mination of allelic status (biallelic versus non-biallelic)
and the exclusion of ATM LOF alterations stemming
from clonal hematopoiesis. Furthermore, we
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hypothesize that ATR inhibition results in anti-tumor ac-
tivity in DDR [DNA damage response] alterations beyond
ATM, such as BRCA1/2 and others. Specifically, the
clinical activity of ATR inhibition in PARP inhibitor
(PARPi)-resistant tumors, including cancers with BRCA1/
2 reversion mutations, has not been reported. (…)

Multiple ATR inhibitor (ATRi)-sensitizing cancer al-
terations have been proposed by means of RNA
interference-enabled or CRISPR–Cas9-enabled forward
chemogenomic screening[reference]. We used these che-
mogenomic CRISPR-enabled screen datasets, together
with internal and published preclinical validation data,
to identify ATRi-sensitizing DDR alterations as the
rational basis for patient selection for treatment with
camonsertib (RP-3500) (…)[reference].

Here we report results of a phase 1 clinical trial
(Treatment Enabled by SNIPRx (SyNthetic Lethal In-
teractions for Precision Therapeutics platform)
(TRESR)) of camonsertib in patients with DDR
biomarker-selected advanced solid tumors
(NCT04497116). (…) A key requirement for trial eligi-
bility was the presence of an ATRi-sensitizing gene
alteration (LOF of ATM, ATRIP, BRCA1, BRCA2,
CDK12, CHTF8, FZR1, MRE11, NBN, PALB2, RAD17,
RAD50, RAD51 B/C/D, REV3L, RNASEH2A, RNA-
SEH2B or SETD2; Fig. 1a). Several of the eligibility
genes, such as SETD2 and RNASEH2B, are distinct
from the canonical homologous recombination repair
(HRR) genes associated with sensitivity to PARPi. Pre-
planned translational analyses were designed to (1)
define the context in which solid tumors are sensitive to
camonsertib, including tumor type and genomic profile;
(2) test the hypothesis that biallelic LOF of the gene
alteration would enrich for clinical benefit to camon-
sertib; and (3) define if early ctDNA [circulating tumor
DNA] dynamics predict clinical outcomes to
camonsertib.”36

Explanation. There is growing interest in the use of
biomarkers to aid the evaluation of new therapies in
EPDF trials.37,38 Biomarkers may help to define the rec-
ommended dose(s) for subsequent testing, confirm
mechanisms of action, serve as intermediate endpoints
for clinical benefit or harm, or define participant sub-
groups that may respond better to targeted treatments.
To optimise success in biomarker studies, researchers
need to present a clear study concept supported by
existing findings from previous studies on the planned
biomarkers.38

If applicable, there should be provision of back-
ground information to support each biomarker sub-
study planned for the trial. This should include
biomarker assay validation and performance data, and
biological and clinical rationale. Correlative studies
should align with exploratory (correlative) research ob-
jectives. For example, this could include analyses to

determine if the expression of a specific marker (e.g.,
genetic or protein) is associated with response to or
toxicity of the intervention.39

Item 2b [modified] Specific objectives (e.g., relating to safety,
activity, pharmacokinetics, pharmacodynamics,
recommended dose(s))
Example 1. “The primary objective was to determine
dose-limiting toxicity (DLT) and the maximum-
tolerated dose (MTD) of AG-013736. Secondary objec-
tives were to (1) evaluate the pharmacokinetics (PK) of
oral AG-013736, (2) conduct a pilot evaluation of the
effect of food on AG-013736 PK, (3) conduct a pilot
evaluation of the effect of an antacid on the PK of AG-
013736, and (4) document preliminary evidence of
antitumor activity.”40

Example 2. “The purpose of this first-in-human (FIH)
clinical trial of ABBV-3373 was to characterize the
pharmacokinetics (PK), immunogenicity including anti-
drug antibody (ADA) incidence and titre measurement,
and pharmacodynamics (PD) including an assessment
of serum cortisol levels as a safety PD marker, safety and
tolerability of ABBV-3373 following single ascending
doses in healthy adults to help guide future clinical
studies.”41

Example 3. “The primary objectives of the SAD [single
ascending dose] study were to assess the safety and
tolerability of single oral doses of V-7404 administered
to healthy adult volunteers and to assess the plasma PK
[pharmacokinetics] of V-7404 after administration of
single oral doses. The secondary objective of the SAD
[single ascending dose] study was to assess the effects of
food on the safety, tolerability, and single-dose PK of V-
7404. The primary objectives of the MAD [multiple
ascending dose] study were to assess the safety and
tolerability of multiple oral doses of V-7404 adminis-
tered to healthy adult volunteers, both QD [once a day]
or BID [twice a day], for 14 days, and to assess the PK of
V-7404 after administration of single and multiple oral
doses.”42

Example 4. “We undertook a dose escalation study to
identify the maximum tolerated dose of targeted
multimodal exercise in a group of community-
dwelling stroke survivors with impaired balance and
walking.”18

Explanation. Research objectives are at the heart of any
clinical trial as they inform the trial design (e.g., out-
comes) and analysis methods, and facilitate the subse-
quent interpretation of trial findings.30 This modified
CONSORT-DEFINE item additionally highlights that
participant well-being is usually the primary consider-
ation in EPDF trials.
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EPDF trials should describe any research objectives
to address the specific scientific question(s) the trial was
intended to answer. The objectives should encompass
safety, toxicity, activity (e.g., preliminary measures of
efficacy), pharmacokinetics, pharmacodynamics, feasi-
bility assessment, recommended dose(s), or some
combination thereof.1,43–45 Primary objectives should be
distinguished from secondary or exploratory objectives
to emphasise the main aim(s) of the trial and support
the interpretation of the results (see Example 1 and
Example 3). For EPDF trials with formal testing of hy-
potheses, these should be stated, providing insight into
the conclusions relating to research questions that may
be anticipated.

Methods: Trial design
Item 3a.1 [modified] Description of trial design elements,
such as dose escalation or de-escalation strategy, number of
treatment groups, allocation ratio if relevant, and details of
any prespecified trial adaptations
Example 1. “In this Phase IB, open-label, dose-deter-
mining study (CBHQ880A2102; NCT00741377), pa-
tients with relapsed or refractory MM [multiple
myeloma] with ≥1 prior SRE [skeletal-related event]
received BHQ880 (Novartis) in combination with zole-
dronic acid (Zometa®; Novartis) and anti-myeloma
therapy. (…) The dose–DLT [dose–dose-limiting
toxicity] relationship, estimated by a two-parameter
Bayesian Logistic Regression Model (BLRM), along
with the principal of escalation with overdose control
(EWOC), was used to guide dose escalation and estimate
the MTD [maximum tolerated dose].”46

Example 2. “This phase 1, randomized, observer-
blinded, placebo-controlled, single and multiple
ascending-dose study (…) was conducted in two parts
(…) at a single clinical site in the United States (…).
Part A consisted of 5 single ascending-dose (SAD)
cohorts of healthy volunteers who received the
following doses of BITS7201A: (A) 30-mg subcutane-
ous (SC), (B) 90-mg SC, (C) 300-mg SC, (D) 300-mg IV
[intravenous], and (E) 750-mg IV (…). Part B consisted
of multiple ascending-dose (MAD) cohorts of healthy
volunteers who each received a total of 3 doses of
BITS7201A once every 4 weeks as (F) 150-mg SC, (G)
300-mg SC, or (H) 600-mg SC on Days 1, 29, and 57
(…). The treatment allocation for these cohorts was 6
active: 2 placebo, for a planned enrollment of 40
subjects and 24 subjects in Parts A and B, respectively.
Part B was to begin after safety data review of the 300-
mg SC cohort in Part A. For Part B, we also planned an
additional cohort of 16 patients with mild atopic
asthma (Cohort I; 12 active: 4 placebo), who were to
receive multiple doses of 600-mg BITS7201A SC, or
the maximally tolerated dose based on the MAD,
healthy volunteer cohorts.”47

Example 3. “This was a multicenter, open-label, Phase
I, multiple ascending dose-escalation trial of single
agent idasanutlin in a microprecipitate bulk powder
(MBP) formulation in patients with advanced malig-
nancies other than leukemia (…). (…) The dose-
escalation phase involved single-patient cohorts until
grade 2 related adverse events (AE) were reported (…).
Based on these AE criteria, subsequent dose escalation
involved 3-patient cohorts in a modified continual-
reassessment-method EWOC [escalation with overdose
control] design.”48

Explanation. The CONSORT statement,11,15 with
related extensions, reflects on trial design features
focusing on randomised trials. For example, the Adap-
tive designs CONSORT Extension (ACE) statement49

covers trial design features relating to randomised
adaptive designs. EPDF trials may or may not be rand-
omised,7 but all use intra-participant or inter-participant
dose (de-)escalation strategies, and by nature incorporate
trial adaptations (e.g., dose levels can be escalated, de-
escalated, or dropped based on observed interim toxicity
and activity data).50,51 All of these aspects influence the
choice of the study design and statistical methods.
Specification of planned opportunities for adaptations
and their scope is essential to preserve the trial and data
integrity of adaptive designs and to facilitate regulatory
assessments, regardless of whether they were triggered
during the trial.49 Hence, adequately describing these
important features of the trial design will enable readers
to understand how the trial was set up.

There should be a brief description of the main ele-
ments and features of the dose-finding trial design used,
along with details of the prespecified trial adaptations.
These aspects include.

• Phase of clinical research (e.g., I, I/II, first-in-
human, first-in-child);

• Specific design features (e.g., open-label, double-
blinded, placebo-controlled, dose escalation or de-
escalation, expansion cohort, or intra-participant
dose escalation);

• Number of groups (which could be treatment groups
or specifically defined [targeted] subgroups based on,
for example, age or disease type);

• Prespecified trial adaptations, such as,
○ Dose adaptations based on type of (de-)escalation

design strategies (e.g., algorithm-based, model-
based, model-assisted designs, single ascending
dose, multiple ascending dose, or intra-participant
dose escalation),

○ Other adaptations (e.g., safety, futility, efficacy,
enrichment), regardless of whether they were
triggered.49–51

Specific details of design features are addressed in
items 3a.2 to 3a.11.
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Item 3a.2 [new] Trial design schema to show the flow of
major transition points (e.g., dose escalation to dose
expansion, phase 1 to phase 2, single ascending dose to
multiple ascending dose)
Example 1. This example is from Figure 1a in Zhang
et al.,52 used under CC BY 4.0, cropped from original
(Fig. 1a).

Example 2. This example is from Online Resource 1 in
Lee et al.,53 used under CC BY 4.0 (Fig. 1b).

Explanation. Planning dosing strategies in EPDF trials
can be complex depending on the research context,
adaptive trial design features, and methods considered.
EPDF trials are increasingly designed to seamlessly
address multiple objectives that span multiple transition
points of clinical research (e.g., dose escalation to
[multiple] expansion cohort(s), phase I to II, single
ascending dose to multiple ascending dose).8,55,56 The
increasing complexity of trial design and dosing strate-
gies can be challenging for readers to comprehend.

Hence, authors are encouraged to provide a graph-
ical representation of the overall schema of the proposed
trial, when possible, to show the timing of major re-
views and decision points, highlighting any overlap be-
tween study cohorts and parts to help the reader
interpret the logical stages of the process (see Example
2).8 When a trial consists of different parts, the trial
design schema should show the timing and criteria of
major transition or progression points (e.g., dose esca-
lation to expansion, dose escalation to dose optimisation
(particularly as outlined in projects like the FDA Opti-
mus project, which focuses on selected tolerable doses
to ensure they are active and tolerable),1,4 phase I to
phase II, single ascending dose to multiple ascending
dose, stage 1 to stage 2 with a formal interim analysis for
futility/activity, monotherapy to combination regimen,
or exploration of an alternative administration schedule
or route).57

Item 3a.3 [new] Statistical methods or rationale
underpinning the trial design
Example 1. “Activity and toxicity data were used to
update an EffTox model to establish the optimal dose of
ponatinib with FLAG-IDA [fludarabine, cytarabine,
granulocyte colony-stimulating factor, and idarubicin],
the trial’s primary endpoint. The adaptive Bayesian
EffTox method and its application to MATCHPOINT
and operating characteristics have been described pre-
viously (including a discussion of alternative method-
s)[reference]. In summary, bivariate binary outcomes were
incorporated into the model seeking probability of activity
of 45% or more and probability of dose-limiting toxicity
of 40% or less. Activity was modelled using a quadratic
form, allowing for a non-monotonic dose–response rela-
tionship, such as a plateau of activity at higher doses.

Toxicity was incorporated into the model using a linear
form. The prior probabilities of activity and toxicity were
agreed by consensus of the trial management group (…).
Dose transition pathways were incorporated alongside
the EffTox method to visualise all potential dose path-
ways, be it escalation or de-escalation, remaining at the
same dose, or stopping early[reference]. The dose transition
pathways provided a simple means of assessing the effect
of different data permutations of outcomes for future
patients on the EffTox recommendations during the
progress of trial. Additionally they would prove a useful
design calibration tool to ensure the EffTox design would
behave as anticipated given its chosen design
parameters[reference].”58

Example 2. “Dose escalation was done using a modi-
fied Bayesian optimal interval design, which provided
greater flexibility than the standard 3 + 3 design
(...)[reference].

In this trial, the target rate for dose-limiting toxic
effects was set at 30% with a boundary for dose escala-
tion of 23.6% and a boundary for dose de-escalation of
35.9%. The modification of Bayesian optimal interval
escalation and de-escalation rules includes exemptions
in the case of six or nine patients evaluable for dose-
limiting toxic effects, and use of both accelerated and
standard titration parts.

The decision to escalate to the next highest dose was
made by comparing the observed rate of dose-limiting
toxic effects with the two predetermined fixed bound-
aries (23.6% and 35.9%), with the target rate of dose-
limiting toxic effects of 30% falling between the two
boundaries. Details related to dose-escalation stopping
criteria are outlined in Appendix (…). The evaluation
period for dose-limiting toxicity spanned the first 4
weeks (ie, 28 days) after the first administration of
subcutaneous epcoritamab. (…)

Dose escalation was stopped if the maximum sample
size had been reached; if there were nine dose-limiting
toxicity (DLT)–evaluable patients at the current dose
level, and the decision would be to remain on the same
dose level based on the dose-escalation rules; if the
lowest dose was disallowed; or if there were six DLT– 2
evaluable patients with ≤1 DLT on the current dose level
provided that a higher dose level had already been
evaluated and the number of DLTs at the higher dose
level had led to a de-escalation.”54

The trial design described in this example is illustrated in
Supplementary Figure S1 in the online Supplementary Ap-
pendix of Hutchings et al.,54 reprinted from The Lancet with
permission from Elsevier (Fig. 1c).

Example 3. “This is the first phase I trial in children to
use the rolling-six design, which allows enrollment of
up to 6 patients at a dose level versus the standard 3, in
an attempt to shorten overall study duration by
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Fig. 1: (a) Item 3a.2, trial design schema to show the flow of major transition points, Example 1—obtained from Figure 1a in Zhang et al.,52 used under

CC BY 4.0, cropped from original; (b) Item 3a.2, trial design schema to show the flow of major transition points, Example 2—obtained from Online

Resource 1 in Lee et al.,53 used under CC BY 4.0; (c) Item 3a.3, statistical methods or rationale underpinning the trial design, Example 2—obtained from

Supplementary Figure S1 in the online Supplementary Appendix of Hutchings et al.,54 reprinted from The Lancet with permission from Elsevier.
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eliminating the observation period when a cohort is
expanded from 3 to 6.”59

Example 4. “The cisplatin dose was assigned using the
TITE-CRM [time-to-event continual reassessment
method] to establish the rate of DLT [dose-limiting
toxicity], while maximizing the number of patients
treated at doses likely to be efficacious and maintaining
the trial open to enrollment[reference]. Dose levels and
prior estimates of the probability of DLT, based on
previous experience with radiochemotherapy involving
gemcitabine, are presented in Table 1[reference]. The goal
of the trial was to determine the dose of cisplatin asso-
ciated with a 20% probability of DLT (a target rate of
0.20). The initial dose level of cisplatin was 30 mg/m2.
When a patient was eligible for enrollment, the proba-
bility of DLT was estimated for each dose, based on the
trial experience up to that time and the prior expecta-
tions of toxicity. In the TITE-CRM paradigm, patients
who had enrolled in the trial but had not experienced
DLT were included in the probability calculation with a
weight equal to the proportion of the 9-week acute
toxicity observation period they had completed; patients
who experienced toxicity or completed the observation
period without toxicity were assigned full weight. Each
new patient was assigned to the currently estimated
target dose, defined as the dose having an estimated
probability of toxicity closest to but not greater than the
target rate, subject to the restriction that two patients
must have completed therapy at the lower dose before
the first patient was assigned to a higher dose. The prior
distribution of the dose-toxicity model was chosen to
control the expected number of toxicities in the trial
under a variety of scenarios about the true relationship
between dose and toxicity[reference].”60

Explanation. The statistical methods that underpin the
trial design are central to achieving the research objec-
tives. EPDF trials are adaptive by nature. Reporting how
the information is gathered and used to direct pre-
specified adaptations at interim analyses, in accordance
with prespecified decision-making criteria or rules (item
7b) in EPDF trials is essential. This enables readers to
assess the appropriateness of statistical methods used to
evaluate the operating characteristics of the adaptive
design (item 7a) and for performing statistical inference
(item 12a.2).49

The reasoning or logical basis for selecting the trial
design should be presented. This includes rule-based
designs (such as 3 + 3, Rolling 6,61 single ascending
dose, or multiple ascending dose).55 Descriptions of
statistical methods used to set up and implement the
adaptive design should be provided. Detailed analytical
derivations of statistical information that guide planned
adaptations utilising statistical models or formulas
should be presented to enhance reproducibility.49 For

dose adaptations based on model-based and model-
assisted dose-finding designs,62,63 comprehensive de-
tails and explanations of the statistical methods should
be provided. This includes, where applicable, model
assumptions, mathematical form of the model, choice
of model parameters, Bayesian prior distribution and its
elicitation, and the rationale for choosing a target risk/
toxicity rate or acceptable range for the recommended
dose(s).44,64,65 For other adaptations, such as early stop-
ping for futility, the statistical methods used (such as
conditional power, predictive power, and posterior
probability of treatment effect) should be clearly
described.44,49 It is good scientific practice to provide
details of statistical software and packages with versions
(if applicable) used for design and parameter choices
(e.g., via simulation).44,49

Item 3a.4 [new] Starting dose(s) with rationale
Example 1. “Based on preclinical results in experi-
mental animal models, a clinically relevant plasma
concentration of IRL790 is around 1 mM. The NOAEL
[no-observed-adverse-effect level] in dogs given twice-
daily oral doses IRL790 is 18 mg/kg/day (9 mg/kg
orally twice daily), corresponding to Cmax of about
9 mM. Calculations based on oral administration in
dogs suggested that the starting dose in humans, 5 mg,
would yield a peak plasma concentration of about
0.12 mM and 1.3% of the plasma concentration of the
NOAEL in the most sensitive species studied. The dose
selection in the SAD [single ascending dose] part of the
study was based on sub-and supra-clinical doses. Hence,
the 40 mg dose was calculated to yield peak plasma
concentrations of about 1 mM and the top dose, 160 mg,
4 mM, well below the NOAEL level in dogs. Since dose-
limiting AEs [adverse events] were expected to be central
nervous system (CNS) related, it was our experience that
humans could be more sensitive to such AEs, doses
selected for the study did not a priori aim for an
maximum tolerated dose level following single oral
administration, but rather to cover a relevant plasma
concentration range.”66

Example 2. “The starting dose of JNJ-54175446
(50 mg) for this multiple-dose study was predicted to
result in an average 50% inhibition of the central P2X7
receptor confirmed by data from preceding single-dose
studies[reference].”67

Example 3. “In the SAD [single ascending dose] part,
the starting dose of 1 mg was selected based on the no-
observed-adverse-effect-level (NOAEL), in compliance
with FDA [The United States Food and Drug Adminis-
tration] and European Medicines Agency (EMA)
guidance[reference]. This dose provided a safety margin
of 621 for the most appropriate toxicology species
(dog[reference]) and was expected to be pharmacologically
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inactive. (…) The starting dose of 10 mg twice daily
(b.i.d.). for 5.5 days was chosen in the MAD [multiple
ascending dose] part based on blinded PK [pharmaco-
kinetics] data from the SAD part.”41

Explanation. Reporting the starting dose and its ratio-
nale is crucial for understanding the basis of dose se-
lection, which enhances transparency and
reproducibility, aids regulatory evaluations, and allows
evaluation of whether a given method was useful in a
particular setting.68 Additionally, this information is
essential for contextualising and interpreting trial re-
sults, from the beginning through subsequent interim
and to final dose adjustments, in response to accumu-
lating observed outcomes.

Recommended approaches exist for determining
the appropriate starting dose(s) for first-in-human and
early phase clinical trials.8,55,69–71 Regardless of the
approach used, the starting dose level(s) should be
stated, and a scientific rationale for the choice for each
investigated intervention or study population should be
provided. The rationale should include, but not be
limited to, key findings from relevant non-clinical/
preclinical studies (for first-in-human trials) and/or
clinical experience with the intervention(s) justifying
the dose chosen or, if applicable, dose rationale for
similar interventions in other disease areas and (sub)
populations.72,73

Item 3a.5 [new] Range of planned dose levels with rationale
Example 1. “Participants could receive 200 mg,
400 mg, 600 mg, 800 mg, or 1000 mg, taken daily for 4
consecutive days every week over a 4-week treatment
period. Dose range and schedule were predetermined
on the basis of healthy control and oncology studies in
which more than 450 participants had previously
received seliciclib[reference].”31

Example 2. “A first-in-human study[reference]of
CH5126766 recommended a phase 2 dose of 2.7 mg
taken for four continuous days each week over 4-week
cycles until disease progression, unacceptable toxicity,
or patient withdrawal (whichever occurred first).
Although three (7%) patients with melanoma out of the
45 patients with molecularly unselected solid tumours
evaluable for response had an objective response, com-
mon adverse events in all 52 treated patients (…) led to
difficulties in developing this drug further (…).

The side-effects of tyrosine-kinase inhibitors have
been mitigated by intermittent dosing schedules and
toxicity-guided treatment interruptions (…) without
diminishing antitumour activity[reference]. Consistent
with the long half-life of CH5126766 (approximately
55 h), pharmacokinetic simulation of CH5126766
administered twice per week (…) or three times per
week (…) showed that highly intermittent schedules
could provide clinically relevant drug exposure. (…)

In the dose-escalation phase, patients received oral
schedules of 4.0 mg CH5126766 twice per week (…) or
4.0 mg CH5126766 three times per week (…) delivered
in cycles of 28 days.”26

Explanation. Careful selection of doses for an inter-
vention, with rationale, in EPDF trials is key to safe-
guard participants and to evaluate the activity of the
intervention, and should be clearly described for regu-
latory assessment and for readers to understand how
they were chosen. Whether the doses and the number of
dose levels are prespecified or may be adjusted based on
accrued data can affect dosing decisions and trial find-
ings. Hence, it is important that such information be
adequately described to enhance reproducibility and the
interpretation of findings, regardless of the research
context.

Authors should specify the planned doses (whether
single or combination therapies) considered, with
rationale, and provide details on associated boundaries
of maximum dose, maximum expected exposure,
desired pharmacological activity, and/or intra-patient
dose adaptations, where applicable. They should indi-
cate if the doses and the number of dose levels are
prespecified or may be adapted in accordance with
safety and tolerability, as well as pharmacokinetic/
pharmacodynamic data as applicable.55,57 The maximum
allowed increment between dose levels should be pro-
vided.8,57 For interventions given in combination,74,75

authors should clarify whether interventions were
planned to be given in parallel or in a prespecified
sequence and the maximum allowed increases in each
component of the combination. The specific ways an
intervention is administered are covered in item 5a.

Item 3a.6 [new] Presentation of planned dose levels (e.g., as a
diagram, table, or infographic), where applicable
Example 1. This example is from Figure 1 in Gadgeel
et al.,76 reprinted from The Lancet Oncology with permission
from Elsevier (Fig. 2a).

Example 2. This example is from Figure 1 in Yang
et al.,77 reprinted from Clinical Pharmacology in Drug
Development with permission from John Wiley and Sons
(Fig. 2b).

Explanation. Most EPDF trials use multiple dose levels
(in monotherapy or in combination with other therapies)
and complex dosing strategies.79 Hence, using a form of
visual aid to present the planned dose levels (where
applicable) will help readers better understand and eval-
uate the results of the trial. It can also help to increase the
transparency and reproducibility of trial results and
facilitate comparisons across different studies.

Visual aids like a diagram, table, or infographic can
be utilised for providing a clear presentation of the dose
levels in item 3a.5; there is no specific, prescribed
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format.44,45,80,81 A graphical or tabular presentation may
not be necessary when the dose levels are not predefined
or are very simple (e.g., details can be presented in the
text for a few dose levels or when using simpler dosing
strategies).

Item 3a.7 [new] Skipping of dose level(s), if applicable
Example 1a (protocol publication). “For both groups,
dosing starts at level 0 and allows for possible escalation
to two higher levels, or deescalation to a lower dose, as
recommended by the TITE-CRM [time-to-event
continual reassessment method], without skipping un-
tried doses in escalation.”82

Example 1b. “However, in adherence to the modified
TITE-CRM design, which specifies that no untried doses
are skipped, the next recommended dose was dose
level 1 for subsequent recruitment of Cohort 2 patients
in Group A.”83

This example was extracted from the Supplementary Ap-
pendix, which is available as an online supplement to the
publication of the trial results. The trial results paper (example
1b) referenced the publication of the protocol (example 1a).

Example 2 (trial design publication). “The recom-
mended dose (…) for each of the subsequent cohorts is
determined using the CRM [continual reassessment
method] incorporating all of the accumulated DLT [dose
limiting toxicity] outcomes but for added safety, the
design includes a restriction to prevent skipping of un-
tested doses when escalating.”84

Example 3. “Skipping of dose levels was not permitted
and so in the absence of dose-limiting toxicity, doses
were considered sequentially with three patients per
dose level.”85

Explanation. Dose adaptation strategies in EPDF trials
may allow skipping of dose level(s),62 and as this feature
impacts the design’s performance, reproducibility, and
interpretation, it is important that this is specified. For
example, allowing for skipping in escalation can result
in faster attainment of pharmacologically and/or clini-
cally active dose levels, the maximum allowed dose, or
treatment exposure if the recommended dose(s) is at the
upper end of the investigated dose range, but it may
introduce a risk of overdosing.

Fig. 2: (a) Item 3a.6, presentation of planned dose levels, Example 1—obtained from Figure 1 in Gadgeel et al.,76 reprinted from The Lancet

Oncology with permission from Elsevier; (b) Item 3a.6, presentation of planned dose levels, Example 1—obtained from Figure 1 in Yang et al.,77

reprinted from Clinical Pharmacology in Drug Development with permission from John Wiley and Sons; (c) Item 3a.11, criteria for progression to

the next part of the trial, Example 1—obtained from Figure 2 in Han et al.,78 used under CC BY-NC 4.0.
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In settings with predefined dose levels, it is useful to
specify whether the design allowed skipping of pre-
defined dose levels in escalation or de-escalation, e.g.,
from dose level 3 to level 5. This may not be applicable
in settings where dose levels were not predefined (e.g.,
where the next dose level would have been determined
after observing the tolerability data at previous dose
levels). Referencing published literature containing the
required information (e.g., trial design papers in ex-
amples 1a and 2) or providing supplementary material
or an accessible protocol is adequate.

Item 3a.8 [new] Planned cohort size(s) (e.g., fixed, flexible,
adaptive)
Example 1. “At least three patients had to be assigned
to a cohort, unless two evaluable patients in the cohort
experienced a DLT [dose limiting toxicity] before the
third patient was enrolled, in which case the model was
re-evaluated before additional patients were enrolled to
the cohort.”86

Example 2. “In 18 patients (3 cohorts of 6 patients
each) with SAH [subarachnoid haemorrhage] from a
ruptured cerebral aneurysm, nitrite (3 patients) or saline
(3 patients) was infused. Sodium nitrite and saline were
delivered intravenously for 14 days, and a dose-
escalation scheme was used for the nitrite, with a
maximum dose of 64 nmol/kg/min.”87

Explanation. In EPDF trials, safety assessment and
dose decision reviews are usually assessed after each
cohort.45 Cohort sizes in EPDF trials vary greatly and are
often chosen subjectively based on precedence and
preference.88 In placebo-controlled EPDF trials, there is
also great variability in the number and ratio of active
and placebo-treated participants in each cohort.55 As the
accrued data are reviewed after each cohort of partici-
pants, the cohort size has a direct effect on the timing of
interim analyses and any trial adaptations, the credibility
of the decisions that would be made and the statistical
performance of the design.

Whether the planned cohort size was fixed (e.g., co-
horts of three participants) or variable should be stated,89

and any amendments to the protocol affecting this
should be clearly reported. For cohort sizes that are not
fixed, it should be specified what determined the cohort
size during the trial. For randomised EPDF trials,
including those with a control or placebo group, it is
important to provide details on how many participants
in each cohort were assigned to the respective groups.

Item 3a.9 [new] Dose allocation method within a dose level
(including sequence and interval between dosing of
participants, e.g., sentinel or staggered dosing)
Example 1. “At each dose escalation, one participant
was inoculated, followed by the rest of the group one

week later, together with the first participant of the next
group. (…) Allocation to dosage and combination with
MF59-adjuvant was by sequence of enrolment. The
predefined escalation schedule started with 6 μg
(groups 1A and 1B), followed by 12 μg (groups 2A and
2B), 25 μg (groups 3A, 3B, and 6), 50 μg (groups 4 and
7), and 70 μg (group 5) ABNCoV2. Dose escalation
occurred in groups of six participants, starting with
split groups for the first three lowest doses, in which
half (n = 3) of the participants received the non-
adjuvanted vaccine (groups 1A, 2A, and 3A) and half
received the MF59-adjuvanted vaccine (groups 1B, 2B,
and 3B).”90

Example 2. “The first three participants in each arm
and at each dose level in Part A and Part B were
enrolled as open-label sentinels. The purpose of the
sentinel groups was to identify potential toxicities prior
to enrollment of the randomized expansion cohorts.
(…) Part A included three sequential treatment arms of
25 μg, 100 μg and 200 μg doses. Each treatment arm
consisted of three sentinel participants and 24 expan-
sion cohort participants (18 active and 6 placebo) (…).
Safety data from the sentinel cohort within each
treatment arm in Part A were reviewed by the investi-
gator in consultation with the sponsor prior to dosing
the expansion cohort. Once the final participant in a
treatment arm was dosed and completed the Day 8
evaluation, the safety monitoring committee (SMC)
reviewed the safety data from the sentinel and expan-
sion cohorts prior to escalation to the next treatment
arm.”91

Example 3. “The planned dose levels were 30, 40, 50,
60, 70, 80 and 90 mg/m2/day, with the increases to be
made in a stepwise fashion in cohorts of at least three
patients. A treatment course was defined as 5 consecu-
tive days of CPT-11 administration, and a treatment
cycle was a treatment course plus the time needed for
recovery from any toxicities. A minimum of 1 week was
required between the entry of the first patient and the
entry of the subsequent two patients at any given dose-
level. Before dose escalation, all three patients had to
receive at least one treatment cycle. The first patient was
observed for cumulative toxicity or any new grade 2
toxicity for at least 1 week into the second cycle. If
toxicity occurred, an extra week of observation was
required prior to dose escalation. The second and third
patients were observed for at least 3 weeks from the start
of the treatment cycle.”92

Example 4. “In each dose group (or subgroup), 2
sentinel participants were randomized at a ratio of 1:1 to
receive ABBV-3373 or matching placebo and monitored
for 24 h prior to dosing the remaining participants in
each group.”41
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Explanation. The planned dose allocation strategy
should be described for ethical reasons. For example, it
aids safety evaluation by researchers, trial monitoring
groups, regulators, ethics committee members, and
funders to know how many participants were planned to
receive the same dose or be exposed to a new dose level
at a given time. These considerations will be most
applicable to first-in-human trials, where there is little
information on the toxicity profile of the new treatment.

Authors should describe how participants were allo-
cated to each dose and specify whether sentinel or
staggered dosing was implemented. A sentinel partici-
pant is the first to be dosed before the entire trial or
before a cohort of participants is treated, with allowance
for a minimum amount of time to elapse for review
prior to dosing subsequent participants at the same dose
level. Staggered dosing describes an approach where all
participants are dosed with minimum intervals between
them.8

Item 3a.10 [new] Dose expansion cohort(s), if applicable,
with rationale
Example 1. “MAGE-A4 is expressed in solid cancers,
including synovial sarcoma (SS), myxoid/round cell
liposarcoma (MRCLS), non-small-cell lung cancer
(NSCLC), head and neck squamous cell carcinoma
(HNSCC) and ovarian, urothelial, melanoma and
gastroesophageal cancers. (…)

This phase 1 trial was conducted using a 3 + 3 design
and involved dose escalation of afami-celacross dose
Groups 1–3 and an expansion group. Dose ranges (…)
were (…) 1.2 × 109 to 10 × 109 cells for the expansion
group (n = 29, one EGJ [esophagogastric junction], one
esophageal, three head and neck, one melanoma, five
MRCLS, two ovarian, 15 SS and two urothelial) [to
further characterise safety and objective response rate in
patients with MAGE-A4 positive tumours].”93

Enhancements in italics to address the rationale for the
expansion group.

Example 2. “Owing to concerns about the long-term
tolerability of the 3 mg daily dose, 2 mg and 2.5 mg
once a day were assessed further in expansion cohorts to
aid determination of the recommended phase 2 dose.”94

Example 3. “We used a modified 3 + 3 design, in which
we enrolled three patients initially to a dose-escalation
cohort and assessed them for dose-limiting toxic effects.
To enable robust characterisation of the pharmacokinetic
profile, up to seven patients in total were enrolled to every
dose-escalation cohort.”76

Explanation. Expansion cohorts can enhance under-
standing of the toxicity profile, pharmacology, or effects
on other biomarkers. They may also be used to obtain
preliminary evidence of activity to justify progression to

future studies (e.g., phase I to II).56 Expansion cohorts
could allocate more participants to selected dose levels
or subgroup/disease-specific cohorts. Clearly stating the
objectives of the expansion cohort(s), as well as
providing information on whether their sample size is
statistically justified (item 7a) and whether predefined
criteria to inform go/no-go decisions (item 7b) about the
clinical development of the intervention exist, will help
the reader to understand the questions that the expan-
sion cohorts are designed to answer.95

Authors should specify how they determined which
dose(s) to expand, how many participants were treated at
the selected dose(s) in each expansion cohort and the
objectives of the expansion cohort(s). They should state
whether backfill cohorts (defined as additional partici-
pants being allocated to doses already deemed safe to
collect further information on safety profile, pharmaco-
kinetic/pharmacodynamic, or activity)96 were permitted to
be opened in parallel to the dose-finding part and how
their data would be used to inform subsequent interim
trial adaptations and the final recommended dose(s).95,97

Item 3a.11 [modified] Criteria for progression to the next part
of the trial (e.g., phase 1 to phase 2, single ascending dose to
multiple ascending dose), where applicable
Example 1. “Doses were escalated in a sequential
fashion contingent on the safety and PK [pharmacoki-
netics] profiles of at least 4 subjects who had received
GSK3389404 at the previous dose levels up to and
including day 4 postdose. Once all subjects in cohort D
had reached day 4 with an acceptable safety profile, part
2 of the study was initiated.”78

The criteria for progressing to the next part of the trial as
described in this example are supplemented by a trial design
schema in Figure 2 in Han et al.,78 used under CC BY-NC
4.0 (Fig. 2c).

Example 2 (trial design publication). “TRAFIC has a
phase I dose-finding trial rolling into a single-arm, sin-
gle-stage phase II trial. The full trial protocol has been
previously published[reference]. The primary objective of
phase I is to determine the maximum tolerated dose
(MTD) of seliciclib over a 4-week treatment period when
given in addition to an existing TNF [tumour necrosis
factor] inhibitor with or without sDMARDs [synthetic
disease-modifying anti-rheumatic drugs]. Phase I is
planned to roll into phase II for which the primary
objective is to assess the potential efficacy of seliciclib
following 12weeks of treatment when administered at
the MTD established in phase I; efficacy is based on a
composite response measure.”84

Explanation. This item is linked to item 3a.2.
Increasingly, EPDF trials have combined or integrated
parts (such as phases Ia/Ib/II) as they can be time and
cost-effective, leading to accelerated clinical
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development.8,55 Transparent reporting of criteria for
transitioning from one phase to another phase of the
same study is critical as these criteria inform the deci-
sion to progress to the next part of the trial, affecting the
credibility of the decisions on transitioning to the next
part of the trial, and the interpretation of the study
findings.

Authors should specify clear criteria for major tran-
sition points of progression to the next part of the trial
(including the minimum data requirements), high-
lighting any overlap between the different parts, where
applicable.8 Such major transitions may include pro-
gression from dose escalation to expansion cohorts after
dose(s) have been selected for further testing; from
phase I to phase II (see Example 2); or from a single
ascending dose to multiple ascending doses (see
Example 1). Whether data from one part would
contribute to decision-making in subsequent parts of
the trial should be clearly stated.

Item 3b [modified] Important changes to the design or
methods after trial commencement (e.g., insertion of
unplanned additional doses) outside the scope of the
prespecified adaptive design features, with reasons
Example 1. “The DLT [dose limiting toxicity] of
hyperphosphatemia and the observation that most pa-
tients treated with doses ≥100 mg experienced AEs
[adverse events] of hyperphosphatemia (…) prompted
the initiation of additional analyses to evaluate BGJ398
dose/schedule adjustment. Hyperphosphatemia was
managed through dietary restrictions, phosphate-
lowering therapy, and drug interruptions. Earlier data
from 43 patients treated at 125 mg once daily revealed a
median time to first dose interruption of 22 days and a
median duration of interruption of 7 days. Considering
these data and the properties of BGJ398 PK [pharma-
cokinetics], an intermittent 3-weeks-on/1-week-off
schedule of 125 mg once daily was introduced as a dose-
expansion arm in a protocol amendment.”98

Example 2. “Immune responses in this group of 20
[vaccine recipients] were evaluated in a blinded manner,
to determine if there was sufficient response to consider
a lower dose study. The combination of safety and
immunogenicity results led to redesign of the protocol
to examine lower doses ranging from 0.3 to 3 μg. The
amendment provided for an on-site observation period
of 4 h following the first dose of vaccine for all partici-
pants and follow up in clinic on Days 1 and 29 for safety
assessment, safety laboratory studies and brief physical
examination.”99

Example 3. “Due to toxicities that occurred outside of
the dose-limiting toxicity period, the protocol was
amended on Jan 30, 2019, to include a cohort expansion
accrued at the recommended phase 2 dose on 5-day
instead of 10-day schedule that was used for finding

the maximum tolerated dose and recommended phase 2
dose. This amendment was approved by the institu-
tional review boards at all study sites. We evaluated a 5-
day schedule because it was expected to be less toxic
than the 10-day schedule and likely to improve the safety
profile of the regimen. As a safeguard, we first enrolled
three patients at the recommended phase 2 dose on the
5-day schedule. If no more than one patient experienced
a dose-limiting toxicity, we planned to enrol an addi-
tional nine patients at the recommended phase 2 dose.
During this cohort expansion phase, the Bayesian
optimal interval dose elimination rule was used to
monitor toxicity.”100

Explanation. Given the uncertainties around EPDF tri-
als, they are at higher risk of experiencing unplanned
changes to the design or methods after trial commence-
ment.1,101 The CONSORT,11,15 ACE,49 and CONSERVE102

statements emphasise the need to report such un-
planned major changes as, depending on the nature and
reason for the changes, they may introduce biases that
compromise trial credibility, render the planned statistical
methods invalid, or complicate the interpretation of
results.103

Consistent with the ACE statement,49 authors
should describe major unplanned changes and their
potential effect on the trial design or methods
(including unplanned decision-making criteria) after
the commencement of the trial. Authors should clarify
whether unplanned changes were made following ac-
cess to key trial information, such as interim data, to
help readers assess potential sources of bias and im-
plications for the interpretation of results. For EPDF
trials, such changes may include changes in eligibility
criteria, the insertion of additional doses not consid-
ered at the start of the trial (see Example 2), or dose
decisions for the next cohort being made based on
fewer participants than planned. As these trials are
typically planned with adaptations,50,51 it is important to
distinguish unplanned changes from prespecified ad-
aptations (covered in items 3a.1, 7b). There may also be
unexpected logistical or practical challenges that
impose changes on trial conduct (e.g., changes in
funding, slow accrual, new scientific knowledge that
impacts an aspect of the trial).

Methods: Participants, interventions, and
outcomes
Item 5a [modified] Interventions for each dose level (within
each group) with sufficient details to allow replication,
including administration route and schedule showing how
and when they were actually administered
Example 1. “Sunitinib was supplied as capsules of
25 mg and 50 mg for oral administration. Sunitinib was
administered continuously for 4 weeks followed by
2 weeks off treatment. This 6-week time period was
defined as a treatment cycle. (…) [The] starting oral dose
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of sunitinib was 30 mg/m2 every 2 days. (…) At the time
of the study, only 25-mg and 50-mg capsules were avail-
able, and therefore the total dose was rounded up to the
nearest 25 mg according to BSA [body surface area].”104

Example 2. “Treatments consisted of 25 mL oxathridine
solution or a matching placebo for oral administration.
The solution was administered with purified water and
blackcurrant syrup to a volume of 100 mL for masking
purposes. Planned dose levels were 0.5, 2.5, 10, 25, 40,
60, 80 and 100 mg. Volunteers were in a fasted state from
10 h prior to dosing and were allowed to eat from 3 h
after dosing. Volunteers were allowed to drink water ad
libitum, except for 1 h before and 2 h after dosing when
drinking water was not allowed.”105

Example 3. “Subjects in the SAD [single ascending
dose] cohorts were randomized to receive a single IV
[intravenous] dose of active PF-06480605 1 mg, 3 mg,
10 mg, 30 mg, 100 mg, 300 mg, 600 mg or 800 mg, or
placebo. Subjects in the MAD [multiple ascending dose]
cohort were randomized to receive single SC [subcu-
taneous] doses of active PF-06480605 30 mg, 100 mg or
300 mg, or placebo, or [intravenous] doses of active PF-
06480605 500 mg or placebo administered once every 2
weeks for a total of three doses.”106

Explanation. As there is a high level of uncertainty
about the adequate dosing of the interventions in EPDF
trials due to their early exploratory stage in the clinical
development process,29 unforeseen modifications of the
interventions (e.g., changes in formulation) or the set of
dose levels considered may occur. It is important that
such modifications are reported to ensure reproducibility
and guide decision-making about the dose(s) for subse-
quent trials (cf. item 3b).

This item partially overlaps with items 3a.4 and 3a.5,
which cover the specification of the preplanned range of
doses, including the starting dose(s) of the interventions,
as key elements of the EPDF trial design. This item,
however, specifically focuses on the complete description
of the interventions, including the doses that were plan-
ned (items 3a.4 and 3a.5) and actually administered (item
13a), as well as the route of administration, consistent
with the Template for Intervention Description and
Replication (TIDieR) checklist,107 an extension of CON-
SORT item 5a.11 The proportion of the intervention that
was administered per dose level should be reported.

Item 5b [new] Criteria for dose discontinuation, dose
modifications, and dosing delays of allocated interventions
for a given trial participant (e.g., dose change in response to
harms, participant request, or improving or worsening
disease)
Example 1. “Patients received oral schedules of 4.0 mg
CH5126766 twice per week (…) or 4.0 mg CH5126766

three times per week (…) delivered in cycles of 28 days.
(…) Patients who had grade 2 or worse treatment-related
toxicity, with the exception of grade 2 rash and grade 2
creatine phosphokinase elevation, had dose in-
terruptions until the toxicity improved to grade 1 or less.
Patients who had dose interruptions for grade 3 or
worse rash or grade 3 or worse creatine phosphokinase
elevation were able to resume treatment upon
improvement of the toxicities to grade 2 or less. After
the first dose delay, treatment continued at the same
dose; however, if it was necessary to delay dosing again,
the patient was allowed a 0.8 mg dose reduction (ie, to
3.2 mg or 2.4 mg). The maximum permitted dose
interruption was 14 days. Given that rash was a com-
mon side-effect, we recommended the use of topical
steroids, and where necessary, oral steroids, as well as
dose interruptions for recurrent rash or grade 3 or worse
rash and prompt dermatological consultation.”26

In this example, although the maximum duration for
dose interruption is stated, implying treatment would be
stopped if dose interruption exceeded the specified duration,
it does not explicitly state the criteria for dose
discontinuation.

Example 2. “Regorafenib was orally administered at a
dose of 120 mg per patient once daily after meals for 3
weeks (day 1–21), followed by a 1-week off-treatment
period (day 22–28). This 4-week period was considered
one cycle. Dose reduction or interruption was allowed
during treatment based on the severity of the
regorafenib-related AEs [adverse events]. Dose modifi-
cation was initiated for AEs > grade 2, except for hand-
foot skin reaction, hypertension, and increases in
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), or total bilirubin (T-Bil) (Supplementary
Table S1). For patients who required a dose interrup-
tion, regorafenib treatment was only resumed during
the oral administration period of each cycle (day 1–21).
If AEs ≥ grade 2 were not observed in cycle 1, a dose
increase to 160 mg/day in cycle 2 and beyond was
allowed. However, when only AEs ≥ grade 1 for AST,
ALT, or bilirubin increases were newly observed, the
regorafenib dose was not increased. Treatment
continued until tumour progression, unacceptable side-
effects, or withdrawal of consent occurred. Antitumor
response was evaluated by each investigator every 8
weeks according to the RECIST [response evaluation
criteria in solid tumors] guidelines. AEs were assessed
by investigators and reported according to the National
Cancer Institute (NCI) Common Terminology Criteria
for Adverse Events (CTCAE, version 4.0)[reference].”108

The criteria for dose discontinuation are stated in Sup-
plementary Table S1.

Explanation. In EPDF trials, dosing discontinuations,
modifications, or delays can occur for a given participant
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for several reasons. EPDF trials are often designed with
preplanned criteria to guide them for a given partici-
pant. Transparency and complete reporting of the
criteria enable readers to assess the implications when
they are followed or overruled, which may impact the
clinical interpretation of their findings and the credi-
bility of the trial.

Authors should specify criteria used to discontinue,
modify, or delay the allocation of an intervention to a
given trial participant. Examples include dose changes
in response to an adverse event, participant request, or
improving/worsening health status. It should be stated
whether the criteria differ within or outside the pre-
defined safety/tolerability assessment period. A dose
modification and dosing delays can be visually pre-
sented (e.g., in a table) to present study-specific adverse
event dose modifications.39 In contrast to item 7b.1,
which specifies stopping rules for the trial level or a
given cohort, the focus here is on the individual
participant.109

Item 6a [modified] Primary and secondary outcomes,
including the specific measurement variable, analysis metric,
method of aggregation, and time point for each outcome.
Explanation of the clinical relevance of chosen outcomes is
strongly recommended. Any other outcomes used to inform
prespecified adaptations should be described with the
rationale
Example 1. “The primary endpoint of the phase 1b
study was the occurrence of dose-limiting toxicity
(caused by both non-immune-related and immune-
related adverse events) [during the 28-days dose limiting
toxicity observation period] in order to define the safety
and tolerability of escalating doses of ALT-803 used in
combination with nivolumab and to establish a recom-
mended phase 2 dose; the appendix provides a full
definition of dose-limiting toxicity. The secondary end-
points of the phase 1b study included duration of
response, progression-free survival, overall survival,
pharmacokinetics (ALT-803 Cmax and area under the
curve), immunogenicity, plasma cytokine concentration,
and lymphocyte subpopulation characterisation. In
cases of pseudoprogression, this was defined as a more
than 20% increase in tumour burden as measured by
irRECIST [immune-related response evaluation criteria
in solid tumors] 1.1 at timepoints up to 12 weeks previ-
ous to a partial or complete response. Progression-free
survival and overall survival were measured from start
of treatment to time of progression or death, respectively.
Objective responses were defined as complete and partial
responses as determined using RECIST [response eval-
uation criteria in solid tumors] (version 1.1).”108

Enhancements in italics to address the time window of
the dose limiting toxicity period. Note that the time point or
assessment window is not clear for the other endpoints
either. This example lacks an explanation of the clinical

relevance of the chosen outcomes in both the main
paper and the protocol provided as a supplementary
document.

Example 2. “The primary safety endpoint of this trial
was the number of at least possibly related grade 3
adverse events and SAEs [serious adverse events] from
time of first ABNCoV2 administration to the end of the
follow-up period. The secondary safety endpoint was the
number and severity of solicited adverse events within 1
week following administration of ABNCoV2. Solicited
local adverse events were defined as pain, tenderness,
erythema, and induration at the injection site. Solicited
systemic adverse events were defined as headache, fa-
tigue, fever, drowsiness, and chills. Causality to the
study interventions was graded by the investigators (…)
as unrelated, unlikely related, possibly, probably, or
definitely related. Severity of adverse events was graded
as mild (grade 1), moderate (grade 2), or severe (grade
3). Verbatim-recorded adverse events were coded using
the Medical Dictionary for Regulatory Activities (version
24.1). For solicited and laboratory adverse events, the US
Food and Drug Administration toxicity grading scale
was used (…).

The primary immunogenicity endpoint was the
concentration of vaccine-specific IgG [immunoglobulin
G] antibodies 14 days after first vaccination. Exploratory
immunogenicity endpoints included the concentration
of vaccine-specific antibodies at baseline, during
immunisation, and at follow-up. RBD-specific [receptor
binding domain-specific] total IgG titres were measured
by ELISA [enzyme-linked immunosorbent assay], as
previously described (…)[reference]. RBD-specific CD4+
and CD8+ T cells were measured by flow cytometry
following peptide stimulation (…).”90

This example lacks an explanation of the clinical rele-
vance of the chosen outcomes.

Explanation. The importance of a clear and complete
description of outcomes is well acknowledged, regard-
less of trial context.110 Like the ACE statement,49 this
modified CONSORT-DEFINE item addresses the need
to prespecify outcomes that were planned to inform
prespecified adaptations. In combination with the pri-
mary outcome, such outcomes influence the adaptation
process and the operating characteristics of the statisti-
cal design.49

Authors should clearly describe prespecified out-
comes used to assess research objectives (Item 2b),
including how and when they were assessed. Similarly,
this description applies to outcomes used to inform
prespecified adaptations (item 3a.1). The clinical rele-
vance of chosen outcomes should be explained,111 or
readers should be directed to where this information
can be found. In some situations, adaptations may be
based on an early observed outcome considered
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informative for the primary outcome112 or a combination
of an early outcome and the primary outcome.110 In such
cases, there should be a clinical rationale supporting the
use of an adaptation outcome that is different from the
primary outcome(s) to aid in the clinical interpretation of
results.49 For example, tolerability and activity could both
be used to inform dose adaptations or early stopping (for
safety and/or futility), and activity data at an earlier
assessment point could be used as an early outcome.113

Item 6b [modified] Any unplanned changes to trial outcomes
after the trial commenced, with reasons
Example. “Another exploratory endpoint was virus
neutralisation of the ancestral isolate FR-4286 (B.1) and
variants of concern: alpha (B.1.1.7), beta (B.1.351), and
delta (B.1.617.2). We assessed serum from baseline and
during immunisation and follow-up in a 50% plaque
reduction neutralisation test (PRNT50). The incidence of
infection with omicron variants increased sharply after
the completion of the trial. Therefore, measurement of
omicron (BA.1) virus neutralisation was amended to the
assay list and compared with an ancestral (D614G)
variant and delta variants. These measurements were
done independently of the originally planned virus
neutralisation panel. Virus neutralisation assays were
done as previously described (…)[reference].”90

Explanation. Similar to item 3b, transparently reporting
unplanned changes to trial outcomes with accompanying
justifications enables readers to distinguish between un-
planned changes and prespecified adaptations, aiding in
assessing outcome reporting bias,49,110 and helping to
maintain the trial’s credibility and integrity.

Authors should clearly report any changes to out-
comes (including how they were assessed or measured)
deviating from the prespecified adaptations, including
an explanation of why such changes occurred in line
with the CONSORT statement and their potential
impact. By their nature, EPDF trials are associated with
uncertainties around their outcomes due to limited ev-
idence.29 As such, changes to trial outcomes specified in
the protocol (or their aspects, such as how they are
assessed, item 6a) may occur for several reasons. For
instance, the assessment period of toxicity, or the
grading of specific safety or activity events, may have
been refined based on emerging data. Similarly, an
emerging important outcome can be added, and the
order of importance of outcomes to address research
objectives can be amended.

Item 7a [modified] Estimated number of participants
(minimum, maximum, or expected range) needed to address
trial objectives and how it was determined, including clinical
and statistical assumptions supporting any sample size and
operating characteristics
Example 1. “Sample sizes were based on clinical con-
siderations (estimated number required to provide

safety, tolerability, and pharmacological information
and to minimize exposure to healthy subjects at each
dose level) rather than statistical considerations. For
study 1, the required total sample size was approxi-
mately 40 subjects (10 per cohort); for study 2, the
required total sample size was approximately 80 subjects
(10 per cohort). In study 1, a sample size of 6 subjects
was sufficient to provide >90% power to detect a food
effect-related 2-fold increase of maximum observed
concentration (Cmax) or area under the concentration–
time profile curve (AUC) and 80% power to detect a
1.6-fold increase in both PK [pharmacokinetics] param-
eters for all doses except 1000 mg, assuming that the
predicted within-subject PK variability would not change
with food intake.”20

Example 2. “The single-dose portion of the study was
exploratory in nature, and therefore, no formal statistical
tests were used to select sample size. (…) The sample
size for the repeat-dose cohort was determined based on
a noninformative Bayesian analysis of the percentage
lean body mass change from baseline as measured by
DXA [dual-energy X-ray absorptiometry]. The repeat-
dose cohort was limited to 15 subjects, 9 receiving
domagrozumab and 6 receiving placebo, and the sample
size was determined sufficient to support a preliminary
assessment in percentage lean body mass change from
baseline by DXA. Under the Bayesian decision rule,
with 9 subjects receiving domagrozumab and 6 subjects
receiving placebo, and assuming a 5% standard devia-
tion, the probabilities of declaring statistical difference
were 27% without a treatment difference from placebo;
70% with a 3% difference from placebo; and 90% with a
5% difference from placebo. This was a secondary
objective for the repeat-dose cohort.”114

Example 3 (protocol). “Operating Characteristics of the
Modified CRM [continual reassessment method] based
on 5000 simulations on 7 different scenarios. Numbers
in bold indicate the pre-specified target toxicity (20%)
and probability of selecting that dose as the correct dose.
DLT: Dose-limiting toxicity. P(Select): Probability of
selecting a dose as the MTD [maximum tolerated dose].
LQ: lower quartile, UQ: upper quartile. The trial re-
quires a further recruitment of 3 patients (i.e., giving a
total of 30 patients) 0–6% of the time, depending on the
underlying scenarios. If Dose −3 is selected, this in-
dicates that the MTD is below the lowest dose. Note: this
table was created using the original prior of (0.03, 0.07,
0.12, 0.20, 0.30, 0.40, 0.60).

This design with 27 patients (with a possible exten-
sion of 3 patients in 0–6% of the time) correctly selects
the MTD with probabilities of at least 50% in scenarios
1–7 (…). In particular, there is a 60% probability of
correctly selecting Dose 1 as the MTD under scenario 4,
which we consider to be the most probable scenario.
More importantly, given that our prime focus is safety in
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this study, the probability of choosing a dose with true
probability of DLT of 36% or higher is 25% or less. The
probability of choosing a dose which would cause severe
overdosing (where true DLT is at least 45%) is at most
3%. In the scenario where the lowest dose is too toxic
(scenario 8), there is a high chance of 81% that the CRM
will recommend early stopping and indicate that the
MTD is below the lowest dose. By allowing the trial to
stop early if it meets the stopping early criteria that there
are already 12 patients at the proposed MTD, the trial
would, on average, stop earlier by at least 3 patients,
except in Scenario 6 and 8. This could potentially reduce
the trial duration for this Phase I component by at about
2.5 months. In the case of excess toxicity, the trial will
only recruit an average of 9 patients before recom-
mending early termination.”115

This example was extracted from the trial protocol,
which is available as an online supplement to the publica-
tion of the trial results. The operating characteristics of the
trial design are provided in Table A8.1 in the trial protocol
of Craddock et al.,115 used under CC BY 4.0 (Supplementary
Figure S2).

Explanation. Details of the sample size and the statis-
tical performance of the trial design are important to
assess its ability to address the research objectives and
summarise any limitations to aid interpretation. For
example, operating characteristics can indicate poor
statistical performance of the design when it exposes a
high proportion of participants to overly toxic doses, has
a low probability of correctly identifying the maximum
tolerable dose or recommended dose(s), or results in
inappropriate early termination of the trial or dose
levels.116 The actual total sample size may be challenging
to specify in advance in EPDF trials.45 However, it is
possible to decide upon a maximum sample size, esti-
mate the possible range of participant numbers
required, or define a rule that ends recruitment. Such
estimates can be informed by design operating charac-
teristics, often determined by statistical simulation re-
sults, but may also be restricted by feasibility (e.g., by the
number of participants that may be recruited in the
planned time frame or by the cost of the intervention).

Authors should provide a justification for the sample
size, e.g., generating operating characteristics to assess
the performance of the adaptive design under a variety
of situations. The assumptions and details of the
methods used should be specified (item 3a), for
example, relating to the choice of parameters, simulated
scenarios, and decision thresholds (see Example 3).44 If
applicable, plans should be outlined for managing the
sample size to ensure there are sufficient evaluable
participants (e.g., through the replacement of partici-
pants who are not evaluable for the primary endpoint
(item 12c)). It is useful to provide a summary of the
statistical performance of the design, regardless of

whether the design used has a statistical basis (e.g.,
algorithm-based 3 + 3 design), as this enhances the
interpretation of results and highlights key limitations
(see Example 1).

Item 7b [modified] Prespecified interim decision making
criteria or rules that guided the trial adaptation process (e.g.,
dosing decision to escalate or de-escalate); prespecified and
actual timing and frequency of interim data reviews and the
information to inform trial adaptations
Example 1. “Dose escalation of irinotecan included
two periods: initial dose escalation period and Escalation
with Overdose Control (EWOC)[reference] dose escalation
period. During the initial dose escalation period, one
patient was assigned to each dose level beginning at the
lowest dose level. This cohort size was maintained until
a dose-limiting toxicity (DLT) was observed, when the
cohort size was increased to two patients and the EWOC
dose escalation period began. The toxicity data of all
patients previously enrolled in the trial were used to
update the dose–toxicity relationship and to guide the
next escalation/de-escalation. During this EWOC dose
escalation period, a cohort of two patients was assigned
to a dose level and the next dose level for enrollment was
calculated using EWOC software with a target DLT
probability of 25% and overdose controlled to be less
than 30%. The posterior distribution of the MTD
[maximum tolerated dose] and the 85% confidence in-
terval of the MTD were calculated after each patient’s
toxicity report was available. If the magnitude of the
change in the estimate of the Bayesian confidence in-
terval of MTD and posterior distribution between suc-
cessive patients was small, specifically the width of the
confidence interval estimated MTD did not change by
5% between three successive patients, the study would
terminate if there were already six patients treated at the
estimated MTD or continue until there were six patients
treated at that level.”117

Example 2. “For any given dose, escalation to the next
higher dose proceeded if the DSMB [data safety moni-
toring board] did not identify safety and tolerability
concerns after reviewing safety data, especially for dose-
limiting toxicity (DLT), which was defined as any
adverse event of grade 3 or more based on the Common
Terminology Criteria for Adverse Events (CTCAE)
version 3.0 (except for changes in activated partial
thromboplastin time (…) or any confirmed thrombotic
event [e.g., deep vein thrombosis or pulmonary embo-
lism]). The following dose escalation rules guided the
DSMB: (i) if none of three subjects receiving BAY 86-
6150 at a given dose developed DLT, the dose was to be
increased for the next cohort; and (ii) if one of three
subjects at a given dose developed DLT, four additional
subjects were to be enrolled at the same dose (3:1; BAY
86-6150/placebo). If additional DLTs were not observed
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in this expanded cohort, the dose was to be increased; if
two or more of six subjects developed DLT, dose esca-
lation was halted; and (iii) if two or more of three sub-
jects at a given dose developed DLT, dose escalation or
expansion was halted. Dose escalation was also halted,
pending review by the DSMB, if any patient developed
deep vein thrombosis, pulmonary embolism, or any
other confirmed thrombotic event (e.g., myocardial
infarction or stroke).

It is recognized that no specific hemostasis marker
has been shown to correlate with efficacy or safety out-
comes upon treatment with rFVIIa, and the mechanism
of action of BAY 86-6150 is believed to be identical to
that of rFVIIa. Hence, hemostasis markers could not be
prespecified for decisions regarding dose escalation or
cessation. However, quantitative changes in these
markers in relation to predose status were carefully
evaluated, and could be used by the DSMB to guide
decisions regarding dose escalation.”118

Explanation. EPDF trials, by their nature, use adaptive
designs.50 The importance of transparency and complete
reporting of prespecified decision-making criteria in
adaptive designs is highlighted in the ACE statement.49

Complete reporting of interim decision-making
criteria, timing, and frequency, as well as the informa-
tion used to inform the adaptations, is vital, as it directly
impacts the operating characteristics of the design (item
7a) and the clinical interpretation of the findings.

For EPDF trials, authors should specify.

(1) Prespecified guidance or rules for trial adaptations
(item 3a.1), which could be:
• Dose adaptations, such as dosing decision to
escalate or de-escalate (e.g., based on observing
fewer than x events out of y participants or tar-
geting a toxicity/risk probability of say 15%–25%);

• Other trial adaptations, such as guidelines for
stopping due to safety concerns, futility, or
efficacy;

(2) Planned timing and frequency of interim data
looks (e.g., at set time intervals or after a certain
number of participants have been observed for a
specified period) and;

(3) Observed data (such as toxicity, activity, pharma-
cokinetic or pharmacodynamic data, either singu-
larly or in combination) or statistical information
used to inform the trial adaptations (item 3a.3).

An explanation should be provided if the interim
decision-making criteria/rules were not prespecified
(item 3b).

In EPDF trials, the prespecified and actual timing
and frequency of the interim analyses could differ,
particularly if the interim analyses are conducted after
each cohort and the cohort size (item 3a.8) is not fixed.
In such cases, it should be clearly indicated what

actually happened.49 Whether stopping rules were
binding or non-binding should also be indicated to
facilitate assessment of the implications in the case
when they were overruled or ignored.49

Methods: Assignment of interventions
Item 8b [modified] Type of randomisation; details of any
restrictions (such as blocking and block size); any prespecified
adaptive assignment rules or algorithm leading to
adjustments in the allocation ratio, including timing and
frequency of updates; any changes to the allocation rule
following trial adaptation decisions
Example 1. “The second stage allocated eligible par-
ticipants based on a CRM [continual reassessment
method] modeling approach that accounts for both
toxicity and immune response in combinations of
agents. Toxicity assessment was based on the occur-
rence of DLTs [dose limiting toxicities], and immune
response assessment was based on achievement of dRsp
[durable CD4+ T cell immune response]. The estimated
DLT [dose limiting toxicity] probabilities at each arm
were used to adaptively define an ‘acceptable’ set of safe
arms, based on which arms had estimated DLT rates
below the 25% DLT threshold with high confidence.
Once the set of acceptable arms was determined after
each new accrual, the recommended arm for the next
accrual was chosen at random from the safe set, with
each acceptable arm weighted by its estimated dRsp
probability [defined as a CD4+ T cell response to the vaccine
in peripheral blood mononuclear cells over two consecutive
time points during vaccination (days 0–85)]. This
weighted randomization scheme was employed for the
first one-third of the trial. In the latter portion of the
trial, the recommended arm for the next accrual was the
acceptable arm with the maximum estimated dRsp
probability. Additional details regarding the modeling
approach have been summarized in a prior report.”119

Enhancements in italics to include the definition of du-
rable CD4+ T cell immune response, which was taken from
another section of the paper.

Example 2. “Prospectively generated permuted block
randomization[reference] using four blocks of size four each
and an allocation ratio of 3:1 within each block (treat-
ment:no treatment) was used to create three dose cohorts
of five to six patients each. In each dose cohort, four pa-
tients were randomized to IDDD [intrathecal drug de-
livery device] implantation plus administration of
idursulfase-IT [idursulfase-intrathecal] once monthly
(every 28 ± 7 days) for 6 months, and in each dose cohort
one or two patients were randomized to no treatment.
Those randomized to treatment in the first, second, and
third cohorts received 10-mg, 30-mg, and 1-mg
idursulfase-IT monthly, respectively. In total, 16 patients
were randomized—four IT-treated patients per dose
group and four patients in the no treatment group.”120
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Explanation. The reporting of randomisation features
before activation of trial adaptations should follow
CONSORT items 8a and 8b. This item focuses on
additional considerations where the allocation ratio
changes for adaptive designs. Changes in the allocation
ratio influence the efficiency and the operating charac-
teristics of the design. For instance, the performance of
1:1:1 throughout is different from 1:1:1 followed by
1:3:2 after the adaptation. Currently, adaptive random-
isation is infrequently used in EPDF trials.7

Authors should state whether the allocation ratio(s)
remained fixed throughout or was altered during the
trial as a consequence of prespecified adaptations
(e.g., when modifying randomisation to favour treat-
ments that appear to be more promising or when a
new arm is added to an ongoing trial).49 Any un-
planned changes to the allocation ratio should also be
reported.

Methods: Data collection, management, and
analysis
Item 12a.1 [modified] Statistical methods for primary and
secondary outcomes and any other outcomes used to make
prespecified adaptations
Example 1. “During this EWOC [escalation with
overdose control] dose escalation period, a cohort of two
patients was assigned to a dose level and the next dose
level for enrollment was calculated using EWOC soft-
ware with a target DLT [dose-limiting toxicity] proba-
bility of 25% and overdose controlled to be less than
30%. The posterior distribution of the MTD [maximum
tolerated dose] and the 85% confidence interval of the
MTD were calculated after each patient’s toxicity report
was available. If the magnitude of the change in the
estimate of the Bayesian confidence interval of MTD
and posterior distribution between successive patients
was small, specifically the width of the confidence in-
terval estimated MTD did not change by 5% between
three successive patients, the study would terminate if
there were already six patients treated at the estimated
MTD or continue until there were six patients treated at
that level.”117

Example 2. “A CRM [continual reassessment meth-
od][reference] directed enrollment in the second stage.
This method used a selected set of possible orderings of
combinations for the DLT [dose-limiting toxicity] prob-
abilities and a working model for the DLT probabilities
under each ordering. The CRM model was used to fit
the working model with the accumulated data. In the
event of a tie between the likelihood values of two or
more orderings, then the selected order of combinations
was chosen at random from among the tied orderings.
The DLT probabilities defined a set of acceptable com-
binations with a toxicity tolerance of 33%. Assuming at
least one optimal combination existed, up to 52

evaluable participants could have been accrued to
determine the optimal combination. (…)

The study was not designed to make statistical
comparisons between arms. Frequency and magnitude
of TRAEs [treatment-related adverse events] were sum-
marized by arm. IRR [immune response rate] for
defined categories was estimated as point estimates with
90% exact CIs [confidence intervals]. Graphical repre-
sentations were used to present study outcomes.
Fisher’s exact test was used to assess associations of
maximum immune response to maximum TRAE
[treatment-related adverse event] grade and other select
AEs [adverse events]. (…) Disease-free survival and
overall survival distributions were estimated by the
product-limit method of Kaplan and Meier.”121

Example 3. “Noribogaine and noribogaine glucuro-
nide concentrations above the limit of quantification
were used to calculate pharmacokinetic parameters us-
ing model independent methods. The maximum
plasma concentration (Cmax) and time to maximum
plasma concentration (Tmax) were the observed values.
Plasma concentration data in the post-distribution phase
of the plasma concentration–time plot were fitted using
linear regression to the formula ln C = ln Co—t. Kel,
where Co was the zero-time intercept of the extrapolated
terminal phase and Kel was the terminal elimination
rate constant. The half life (t1/2) was determined using
the formula t1/2 = 0.693/Kel. The area under the
concentration–time curve (AUC) from time zero to the
last determined concentration–time point (tf) in the
post-distribution phase was calculated using the trape-
zoidal rule. The area under the curve from the last
concentration–time point in the post distribution phase
(Ctf) to time infinity was calculated from AUCt-∞ = Ctf/
Kel. The concentration used for Ctf was the last deter-
mined value above the LLOQ [lower limit of quantita-
tion] at the time point. The total AUC0–∞ was obtained
by adding AUCtf and AUCt–∞. Noribogaine apparent
clearance (CL/F) was determined using the formula CL/
F = Dose/AUC0–∞ x 1,000, and apparent volume of
distribution (Vd/F) was determined using the formula
Vd/F=(CL/F)/Kel. Total urine noribogaine was the sum
of both analytes.

Summary statistics (means, standard deviations, and
coefficients of variation) were determined for each dose
group for safety laboratory test data, ECG [electrocardi-
ography] and pharmacokinetic parameters, and phar-
macodynamic variables. Categorical variables were
analyzed using counts and percentages. Dose propor-
tionality of AUC and Cmax was assessed using linear
regression. The effect of dose on pharmacodynamic
parameter values over time was assessed using two-
factor analysis of variance (ANOVA). Pairwise compar-
isons (with Tukey–Kramer adjustment) between each
dose group to the placebo were conducted at each time
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point using the least-squares estimates obtained from
the ANOVA, using SAS Proc Mixed (…).”122

Explanation. The CONSORT statement11 and E&E15

address the importance of describing statistical
methods to analyse primary and secondary outcomes at
the end of the trial. This CONSORT-DEFINE modified
item extends this to require a similar description for
statistical methods used for interim analyses, which
might not necessarily include the comparison between
different doses or interventions. Providing adequate
information will ensure that the findings can be repli-
cated based on the description of the methods used,
enhancing transparency and interpretation. Providing
information about the statistical software and packages
(if applicable), including the version number, used for
analyses (e.g., dose (de-)escalation decisions and
biomarker analyses) is good practice to enable the key
results of the trial to be reproduced.44,49

There should be a detailed description of the statis-
tical methods used to address the objectives (item 2b) of
an EPDF trial with their prespecified adaptations (item
3a.1). These methods could be based on descriptive
statistics (e.g., frequencies, percentages, and means) or
narrative descriptions (e.g., a description of adverse
events experienced), or statistical models, or a combi-
nation of both, used for interim analyses for dose (de-)
escalation decisions or other trial adaptations; for
example, determining the next participant’s dose level or
stopping the trial early for poor safety or futility.
Methods using statistical models (item 3a.3) to analyse
any adaptation outcomes (item 6a) should be detailed
for reproducibility and transparency of the adaptation
process and results. This may include statistical
methods for safety monitoring or data-driven pharma-
cokinetic/pharmacodynamic modelling if either was
used to inform prespecified adaptations. Authors should
specify whether a frequentist or Bayesian framework
was used and report indications of uncertainty (e.g.,
using confidence intervals or credible intervals) as
appropriate.44 For Bayesian methods, it is recommended
that details on the description of the prior distributions
of model parameters be provided in accordance with
item 3a.3.

Item 12a.2 [new] For the implemented adaptive design
features, statistical methods used for estimation (e.g., safety,
dose(s), treatment effects) and to make inferences
Example 1. An empirical dose-toxicity model was used
to calculate estimates of the probability of occurrence of
DLT [dose-limiting toxicity] for the investigated doses
and recommended dose escalation/de-escalation on the
basis of the investigators’ experience and published
data. (…) A normal prior of mean 0 and variance 0.75 for
the slope parameter was assumed. The MTD [maximum
tolerated dose] was defined as the dose level with an

estimated DLT rate closest to 20% (target) with its
associated DLT rate and 90% probability interval.115

Example 2 (protocol). We will employ the BOIN
[Bayesian optimal interval] design[reference] to find the
MTD [maximum tolerated dose]. (…) After the trial is
completed, we select the MTD based on isotonic
regression as specified previously[reference]. Specifically,
we select as the MTD the dose for which the isotonic
estimate of the toxicity rate is closest to the target toxicity
rate. If there are ties, we select the higher dose level
when the isotonic estimate is lower than the target
toxicity rate; and we select the lower dose level when the
isotonic estimate is greater than the target toxicity rate.123

This example was extracted from the trial protocol,
which is available as an online supplement to the publica-
tion of the trial results.

Explanation. In EPDF trials, a common key objective
is the estimation of the recommended dose(s), which
can be informed by statistical methods estimating
toxicity, activity, a combination of both, or other pa-
rameters of interest. There is also an increasing use of
seamless phase I/II designs with initial dose (de-)esca-
lation, which may then be followed by dose expansion or
a randomised dose-ranging part to explore potential
promising dose(s) that are tolerable and active.1,4 For the
dose-ranging part, see the ACE statement,49 which dis-
cusses several statistical issues that may arise when
using an adaptive randomised design to estimate treat-
ment effects for key outcomes. Such issues include
estimation bias that may result if conventional estimates
of treatment effect based on fixed design methods are
used.49 Similar issues arise for single-arm multi-stage
designs.124 Results and conclusions may differ when
different analysis methods are used. Hence, there
should be a description of the statistical methods used to
estimate measures of treatment effects with associated
uncertainty and a p-value (when prespecified in the
analysis plans) to aid interpretation and reproducibility.

There should be a description of the statistical
methods used for estimation of the parameters of in-
terest (such as safety and treatment effects) with asso-
ciated uncertainty (e.g., confidence intervals or credible
intervals). Typical key parameters in EPDF trials include
toxicity rates, treatment effects, or recommended
dose(s). For instance, the statistical methods and criteria
used to select the recommended dose (such as a dose
with dose limiting toxicity closest to a prespecified
threshold, see both examples) should be described.
Authors should specify whether a frequentist or
Bayesian framework was used to make inferences and
what indications of uncertainty (e.g., confidence in-
tervals or credible intervals) were calculated. Hypothesis
tests that are powered to make inferences should be
performed and reported if they were prespecified in the
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protocol. If different statistical methods were used for
interim and final analyses, it is importantly to explicitly
state that. For rule-based designs, where no statistical
methods are utilised for estimation or to make in-
ferences, this item is not applicable.

Item 12b [modified] Statistical methods for additional
analyses (e.g., subgroup and adjusted analyses,
pharmacokinetics or pharmacodynamics, biomarker
correlative analyses)
Example 1. “Pharmacokinetic analysis was performed
using non-linear mixed effects modeling (NONMEM). A
four-compartment model was used, and estimated model
parameters included oral bioavailability of irinotecan (F),
absorption rate constant for irinotecan (ka), volume of the
central compartment for irinotecan (VCPT11L) and
apparent volume of distribution for SN-38 lactone (VSN-
38L), the intercompartmental rate constants (k12 and
k21), conversion of irinotecan to SN-38 (k13), and the SN-
38 elimination rate constant (k30). Secondary parameters
calculated during data fitting included apparent oral
clearance of irinotecan, CLCPT11L and apparent oral
clearance of SN-38 lactone, CLSN-38L. Area under the
plasma concentration–time curve from zero to infinity
(AUC0-∞) for irinotecan and SN-38 lactone was esti-
mated using the trapezoidal rule on the simulated
concentration–time curve.”117

Example 2. “Statistical analyses were conducted to
assess the effect of coadministration of BMS-986142 on
the PK [pharmacokinetics] of MTX [methotrexate]. For
all treatment comparisons, a linear mixed-effect model
was fitted to the log-transformed PK parameters Cmax,
AUC(0-T), and AUC(inf). Point estimates and 90% CIs
[confidence intervals] for differences on the log-scale
were exponentiated to obtain estimates for geometric
mean ratios (GMRs) and respective 90% CIs on the
original scale. Sample size determination is based on
consideration of the precision of the estimate of the
GMRs of AUCs [areas under the concentration curves]
of MTX with and without BMS-986142. With 9 evalu-
able subjects, there will be an 80% probability that the
90% CI of AUC(INF) GMR will be within 89.9–111.2%
of the point estimate. These precision estimates are
based on an assumption that Cmax and AUC(INF) of
MTX are log-normally distributed with intrasubject CV
[coefficient of variation] of 14.67 and 10.38%, respec-
tively, as calculated from Namour et al.[reference]. SAS®
version 9.2 or greater (SAS Institute Inc., Cary, NC) was
used for statistical analyses, tabulations and graphical
presentations. R 3.0.1 or greater was used for the
Bayesian Emax model.”53

Explanation. The CONSORT statement11 and E&E15

document outline the reporting requirement for any
subgroup and adjusted analyses and highlight the risk
of spurious findings in subgroup analyses, particularly

in analyses that are not prespecified. This is even more
critical for EPDF trials, which typically have small
sample sizes. As these analyses may inform decision-
making and influence the subsequent clinical
development of the intervention (e.g., in selecting the
recommended dose(s) for further testing), pre-
specification of the statistical methods to be used will
aid interpretation and enhance the credibility of sub-
sequent decisions.

Besides subgroup and adjusted analyses, statistical
methods used for analysing other exploratory outcomes,
such as pharmacokinetic/pharmacodynamic analyses
(see both examples) and biomarker correlative analyses
(e.g., correlating biomarker status with response),
should also be provided. This information can be pro-
vided in an appendix but should be consistent with the
associated objectives and reflect the planned analyses in
the trial protocol. The authors should also specify if any
sensitivity analyses were conducted for specific
outcomes.

Item 12c [new] Analysis population(s) (e.g., evaluable
population for dose-finding, safety population)
Example 1. “The primary safety population included
patients who received at least 1 dose of any study drug.
The DLT [dose-limiting toxicity] evaluable population
(part 1) was defined as patients who experienced DLT in
cycle 1, missed no more than four doses of CC-486 in
cycle 1 and received the scheduled dose of carboplatin
(arm A only) or, all scheduled doses of nab-paclitaxel in
cycle 1 (arm B only). Patients who were not DLT evalu-
able were replaced so that dose escalation decisions
could be based on a minimum of six DLT-evaluable pa-
tients. The efficacy-evaluable population included all
patients who met eligibility criteria, completed at least
two cycles of study treatment (i.e., received at least 70%
of all assigned study treatment during the first two cy-
cles), and had baseline and at least one post-baseline
efficacy assessments.”125

Example 2. “The safety analysis set included all the
subjects who were randomized and received at least 1
dose of BIIB059 or placebo. The PD [pharmcodynamics]
analysis set included all the subjects who were random-
ized and received at least 1 dose of BIIB059 or placebo and
had at least 1 sample biomarker or other data collected
after BIIB059 administration. The PK [pharmacokinetics]
analysis set included all individuals in the safety analysis
set for whom at least 1 primary PK parameter could be
calculated.”126

Explanation. A clear description of the analysis pop-
ulations, also known as analysis sets, will allow the
reader to assess whether they are directly relevant to,
and guided by, the specific objectives of a given EPDF
trial and, thus, whether the trial can address these ob-
jectives. The interim and final analysis populations
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define the participants for whom the results of an EPDF
trial will be generalisable. Criteria for participant
replacement, which is common in EPDF trials, will help
with interpretation and reproducibility, as well as assist
readers in determining the credibility of the results.

Authors should clearly define trial-level participant
(sub)populations or datasets used in statistical analysis
(e.g., dose finding evaluable (see Example 1), response
evaluable (see Example 1), safety (both examples)), de-
tailing criteria for participants being evaluable for statis-
tical analysis.44 The minimum data set that was reviewed
prior to making a dose decision should be specified. This
should include the minimum number of participants
who must have had data at the administered dose(s) and
what data (e.g., safety, biomarker, or activity) were
reviewed. For instance, escalation decisions could be
based on an evaluable population defined as the set of
participants who (i) received at least some pre-
determined amount of the planned doses (e.g., 70%,
85%, or 95%) during the assessment period or (ii)
experienced a dose limiting toxicity45 or dose limiting
criteria (see Example 1).127 For combination EPDF tri-
als, it should be stated whether the predetermined
amount for evaluability is based on each individual
component in the combination or for the combination
as a whole. Information on how unevaluable partici-
pants were treated in statistical analysis (e.g., using
replacement or best/worst case analysis) and what
happened to data collected from participants later
found to be ineligible should also be provided (see
Example 1). These definitions should also be provided
for any interim analysis population(s).44

Item 12d [new] Strategies for handling intercurrent events
occurring after treatment initiation (e.g., how dosing
adjustments were handled) that can affect either the
interpretation or the existence of the measurements
associated with the clinical question of interest, and any
methods to handle missing data
Example 1. “PFS [progression-free survival] was
defined as the time from treatment initiation until the
date of disease progression or death from any cause. For
patients who had no disease progression or who did not
die, the censoring date was defined as the last date at the
nearest time of their last response evaluation. (…) Con-
version surgery—defined as surgical treatment with a
curative intent performed after tumors initially deemed
technically or oncologically unresectable respond to
therapy—was permitted, and PFS was censored at the
time of conversion surgery.”128

This example addresses handling of intercurrent events but
lacks information on methods for handling missing data.

Example 2 (early phase statistical analysis plan gui-

dance). “[26c] Variable of interest: Incidence of dose
limiting toxicity (DLT) within the first 8 days of treat-
ment. A DLT will be any adverse event (categorised as

per CTCAE [common terminology criteria for adverse
events]) which is graded as severe (grade 3) or higher
and is deemed to be at least potentially related to treat-
ment. Any patient who withdraws or dies due to treat-
ment related reasons will be categorised as having
experienced a DLT.

[26d] The following intercurrent events (IEs) of in-
terest will be considered.

(1) Day 8 toxicity assessment not performed through
patient related reasons.

(2) Day 8 toxicity assessment not performed due to site
error.

(3) Day 8 toxicity assessment not being performed at
the right time (performed either earlier or later
than scheduled).

For IE (1), the reasons why the assessment was not
performed will be investigated. Depending on the

reasons for non-attendance a decision will be made
regarding whether they are to be:
• Included in the analysis and assumed to have
experienced a DLT;

• Included in the analysis and assumed to not have
experienced a DLT; or

• Excluded from analysis and replaced with recruit-
ment of additional patient.”44

This example was extracted from a guidance document on
the content of statistical analysis plans in early phase trials
rather than from a published EPDF trial report.

Example 3 (early phase statistical analysis plan gui-

dance). “The key intercurrent events pertains to blood
samples not being analysed or returned from the central
laboratory (e.g., due to samples haemolysing or being
lost in transit). In order to mitigate against this further
samples will be analysed locally. It is our intention to
use the principal stratum strategy, and thus only analyse
patients who have centrally analysed samples in the
primary estimand.”44

This example addresses handling of intercurrent events
but lacks information on methods for handling missing data.
It was extracted from a guidance document on the content of
statistical analysis plans in early phase trials rather than
from a published EPDF trial report.

Explanation. Intercurrent events are those events
occurring after treatment initiation or randomisation
(such as dosing delays, reductions, or interruptions),
which may have affected either the interpretation or the
existence of the measurements associated with the
outcome of interest.30,44 How missing data and inter-
current events were handled can impact the integrity
and interpretability of study results. Transparent
reporting of such information promotes methodological
clarity, enhances the reader’s ability to interpret the trial
results and assess their robustness.
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The strategies used for handling intercurrent events
should be described. Different strategies may be used to
handle different intercurrent events (see Example 2).
Strategies used for handling missing data should also be
specified with approaches to handle missing data being
clearly distinguished from approaches to handle inter-
current events. Any sensitivity analyses that were per-
formed to assess the robustness of the trial results
should be reported.44

Results
Item 13a [modified] For each group, the number of
participants who were assigned to each dose level at each
interim analysis (e.g., for dosing decisions), received intended
treatment, and were analysed for the primary outcome and,
if applicable, any other outcomes used to inform prespecified
adaptations
Example 1. This example is from Figure 1 in Pratt et al.31,
used under CC BY 4.0 (Fig. 3a).

Fig. 3: (a) Item 13a, the number of participants who were assigned to each dose level at each interim analysis, received intended treatment, and

were analysed, Example 1—obtained from Figure 1 in Pratt et al.,31 used under CC BY 4.0; (b) Item 13a, the number of participants who were

assigned to each dose level at each interim analysis, received intended treatment, and were analysed, Example 2—obtained from Figure 1 in

Francis et al.,129 used under CC BY-NC-ND 4.0.
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Example 2. This example is from Figure 1 in Francis
et al.,129 used under CC BY-NC-ND 4.0 (Fig. 3b).

Example 3. This example is from Figure 3 in Alger et al.,9

used under CC BY 4.0 (Fig. 4a).

Explanation. The CONSORT E&E15 discusses why it is
necessary to describe the flow of participants adequately
for final analyses, depending on the stage of reporting.
The ACE statement49 extends this necessity to interim

analyses and highlights the importance of reporting the
number of participants with outcome data used for
adaptation for each group. EPDF trials are complex and
typically have several interim data reviews to allow for
dose or other trial adaptations. An informative participant
flow communication tool that includes reporting per dose
level at each interim data review will reduce the time it
takes for readers to find essential information.130,131

Authors should specify the number of participants
who were assigned to each dose level, received intended

Fig. 4: (a) Item 13a, the number of participants who were assigned to each dose level at each interim analysis, received intended treatment, and

were analysed, Example 3—obtained from Figure 3 in Alger et al.,9 used under CC BY 4.0; (b) Item 13b, losses and exclusions after allocation to

each dose level—a hypothetical example created by the authors of this article.
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treatment, and were analysed for the primary out-
come(s)11,15 and, if applicable, any other outcomes used
to inform prespecified adaptations not only for each
group49 but also at each dose level for each interim
analysis, particularly relating to dosing decisions.130

Authors should ensure that the trial participant flow
matches the key objectives as much as possible. There
is no prescribed format for communicating the flow of
participants; it can be presented as a flow diagram,130

infographic, or flow table (see item 3a.6). The latter
is feasible, particularly if the sample size is small.

Item 13b [modified] For each group, losses and exclusions
after allocation to each dose level, together with reasons
Example (created). A hypothetical example for item 13b
was created by the authors of this article (Fig. 4b).

Other examples. Flow diagrams for item 13a,
specifically examples 2 and 3, also include details on the
number and reasons for exclusion at each dose or cohort
level.9,129

Explanation. Losses or exclusions of participants can
impact interpretation depending on their nature, rea-
sons, frequency, timing and how they are handled in the
analysis (e.g., in dosing decisions). Transparently
providing information on such losses and exclusions
enhances scientific rigour, is necessary for results
interpretation, and supports evidence-based decision
making.

If participants were excluded after allocation to any
dose level, the nature of the loss and reasons for
exclusion should always be reported, including how or if
they were replaced. Some participants may not have
received the dose as allocated, may have been lost to
follow-up, or may have been excluded for various rea-
sons.130,131 For example, they might be unevaluable for
treatment tolerability or activity assessment if they did
not receive at least a prespecified proportion of planned
treatment. Such information can be presented in the
flow diagram (item 13a).

Item 14a [elaborated] Dates defining the periods of
recruitment and follow-up
Example (created). A phase I/II trial investigating the
safety and activity of combination therapy <XYZ> in
relapsed and refractory chronic myeloid leukaemia
patients.

Phase I. Recruitment period: January 2016–
December 2018.

Follow-up period: Until June 2019 (each patient was
followed up for up to 6 months after intervention
administration).

Phase II. Recruitment period: January 2019–
December 2021.

Follow-up period: Until December 2022 (each patient
was followed up for up to 12 months after intervention
administration).

Note that this hypothetical example is for illustrative pur-
poses on how authors can report different periods of recruitment
and follow-up for different components of their trials.

Explanation. Reporting distinct recruitment and
follow-up periods for a trial’s major transition points, or
group-specific stages, aids in understanding the trial’s
timeline and how different parts or groups evolve
over time. Additionally, it provides context for under-
standing the impact of interventions within specific
timeframes.

In the case of trials with different parts or major
transition points (e.g., seamless trials, escalation/
expansion, phase I/II, single ascending dose/multiple
ascending dose), it is useful to provide separate pe-
riods of recruitment and follow-up. This also applies
to platform EPDF trials that allow different groups
(e.g., treatments, patient subgroups) to be added and
removed at different times, resulting in different
start and end dates of periods of recruitment and
follow-up.

Item 14b [elaborated] Why the trial ended or was stopped
Example 1. “The study was prematurely terminated in
March 2021 because of slow accrual.”132

Example 2. “The study was terminated early because
of CNS [central nervous system]-related toxicities noted
in the single higher dose levels in a companion study,
AHX-03-104.”133

Example 3. “Due to regulatory issues which prevented
from opening multiple centers, COVID-19 pandemic
and withdrawal of Durvalumab from supporting com-
pany, the study was prematurely terminated in April
2021.”134

Explanation. Providing explanations for early stop-
ping, including the circumstances leading to the deci-
sion, assists readers to interpret the findings with
appropriate considerations. This item addresses why the
trial ended or was stopped outside the scope of pre-
specified adaptations (e.g., due to poor recruitment (see
Example 1) or withdrawal of trial funding (see Example
3)). The standard CONSORT item does not differentiate
between planned and unplanned criteria for stopping
early. Stopping the trial early due to prespecified adap-
tations is covered in item 14c.

Thus, if the trial was stopped prematurely outside the
scope of prespecified adaptations, the reasons and
rationale should be clearly communicated.
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Item 14c [new] Trial adaptation decisions made (including on
what basis they were made, and when) in light of the
prespecified decision making criteria and observed accrued
data
Example 1. “Since the toxicity profile of either PF
[cisplatin and 5-fluorouracil] or cabazitaxel could account
for these two DLTs [dose limiting toxicities], the de-
cision was made to investigate the safety of cabazitaxel
in cohorts −1, −2 and −3 (17.5, 20 and 22.5 mg/m2) in
conjunction with a lower dose of cisplatin (75 mg/m2)
and 5-FU [5-fluorouracil] at 800 mg/m2/d × 4 days. No
DLTs were observed in these cohorts. A total of nine

patients were treated in the expansion cohort with
cabazitaxel at 22.5 mg/m2, cisplatin at 75 mg/m2 and
5-FU at 800 mg/m2/d × 4 days. No additional DLTs
were reported in this cohort either. Due to the risk of
increased toxicity with no benefit in efficacy observed
at a cabazitaxel dose of 22.5 mg/m2 in the TROPIC
trial, dose escalation of our study did not progress
beyond 22.5 mg/m2, despite the lack of evidence of
DLTs at this dose level, and remained in accordance
with the original study design.”135

Example 2. “The cisplatin dose was assigned using the
TITE-CRM [time-to-event continual reassessment
method] to establish the rate of DLT [dose limiting
toxicity] (…). The assigned cisplatin dose levels of the 18
assessable patients are listed in Table 2. As a result of
the cohort restriction, four patients were assigned at
both the 30 mg/m2 and 40 mg/m2 dose levels, even
though no DLTs [dose limiting toxicities] were observed
and the estimated target dose was higher than the
assigned dose. After Patient 12 (treated at 50 mg/m2)
experienced DLT, the estimate of α, and therefore the
target dose, began to decrease, but not sufficiently to
move the target dose to 40 mg/m2. The DLT of patient
13 was dated March 30, 2001, but was not officially
established until after Patients 17 and 18 were enrolled.
At that time, based on two toxicities out of seven patients
enrolled at 50 mg/m2, the estimated target dose was still
50 mg/m2. Patient 17 was enrolled at 40 mg/m2, because
of concerns about a potential DLT in Patient 16. Patient
18 was enrolled at the current estimated target dose of
50 mg/m2, as additional time had passed and the DLT of
patient 16 had not yet been established.”60

This example is further supplemented by Table 2 in
Muler et al.,60 reprinted from Journal of Clinical Oncology
with permission from Wolters Kluwer Health, Inc
(Fig. 5a).

Example 3. This example is from Figure 3 in Yin et al.,65

used under CC BY 4.0 (Fig. 5b). The swimmer plot illus-
trates “dosage received, presence of DLT [dose-limiting
toxicity], the DLT follow-up period for evaluable partici-
pants. The vertical lines indicate the timing of interim an-
alyses for dose assignments.” The figure was created by Yin
et al.65 based on the information provided in Example 2.60

Example 4. “Although enrolment of up to seven co-
horts of three participants each (21 patients in total) was
specified in the design, the primary analysis for the trial
was event-driven, permitting early termination of
enrolment under the prespecified stopping rules as
described[reference]. After treatment of five cohorts, the
trial steering committee, in consultation with the data
monitoring committee, determined that a sufficient
number of patients had been treated to define the
maximum tolerated dose with confidence. Enrolment to
the phase 1b component of the trial was therefore

Fig. 5: (a) Item 14c, trial adaptation decisions made in light of the

prespecified decision making criteria and observed accrued data,

Example 2—obtained from Table 2 in Muler et al.,60 reprinted from

Journal of Clinical Oncology with permission from Wolters Kluwer

Health, Inc; (b) Item 14c, trial adaptation decisions made in light of

the prespecified decision making criteria and observed accrued

data, Example 3—obtained from Figure 3 in Yin et al.,65 used under

CC BY 4.0.
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concluded after 15 participants, emphasising the
potential efficiency of such a Bayesian design.”31

Explanation. The credibility of adaptive designs like
EPDF trials requires strict adherence to preplanned

adaptations and decision criteria. Thus, it is important for
readers to be able to assess whether the prespecified
adaptation rules were adhered to in the decision-making
criteria (item 7b) given the observed accrued data at the
interim analyses (item 17c). Failure to adhere to

Fig. 6: (a) Item 15, baseline demographic and clinical characteristics across each dose level within each group, Example 1—obtained from Table 1

in Hellmann et al.,136 reprinted from Annals of Oncology with permission from Elsevier, cropped from original; (b) Item 16, the number

of participants included in each analysis across each dose level, and whether the analysis was by original assigned interventions, Example

1—obtained from Table 4 in Craddock et al.,115 used under CC BY 4.0.
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prespecified decision rules (e.g., on dose (de-)escalation
decisions or stopping early) can affect the operating
characteristics of the design (item 7a), and can potentially
have ethical and regulatory implications, undermining
the integrity of the trial and validity of the trial results.49

For transparency and interpretation, an account of
key adaptations that were made to the trial aspects, on
what basis they were made, and when, should be
provided.

Item 15 [modified] Baseline demographic and clinical
characteristics across each dose level within each group,
where appropriate
Example 1. This example is from Table 1 in Hellmann
et al.,136 reprinted from Annals of Oncology with permission
from Elsevier, cropped from original (Fig. 6a).

Example 2. This example is from Table 1 in
Chandorkar et al.,137 used under CC BY 4.0 (Supplementary
Figure S3).

Example 3. This example is from a study in healthy vol-
unteers and was taken from Table 1 in Dijkstra et al.,105

reprinted from British Journal of Clinical Pharmacology
with permission from John Wiley and Sons (Supplementary
Figure S4).

Explanation. This item enables readers to assess if
participants across different dose levels within each
group are comparable. It also helps to contextualise the
relevance of results, such as dosing decisions, and as-
sesses the extent of diversity among trial participants,
thereby understanding the implications for subsequent
trials.

In EPDF trials, it is useful to present baseline de-
mographic and clinical characteristics (e.g., age, sex,
ethnicity, socioeconomic data) for each group and each
dose level. EPDF trials are often conducted with very
small sample sizes, so when applying this item, authors
should strike a balance between presenting clinically
relevant information whilst avoiding de-anonymisation
of participants if presentation of baseline characteris-
tics render them easily identifiable, such as in studies of
rare diseases.

Item 16 [modified] For each group, the number of
participants (denominator) included in each analysis across
each dose level, and whether the analysis was by original
assigned interventions
Example 1. “Seven of 15 (47%) patients who received
at least three cycles of treatment achieved a major clin-
ical response to LEN/AZA [lenalidomide/azacitidine]
salvage (CR [complete response], n = 3; CR with
incomplete blood count recovery, n = 3; PR [partial
response], n = 1).”115

This example is illustrated in Table 4 in Craddock
et al.,115 used under CC BY 4.0 (Fig. 6b).

The example states the number of participants
included in each analysis across each dose level. The
caption to a separate figure states that a patient who
was incorrectly treated at a higher dose was included
in the higher dose level for analyses, suggesting that
patients were analysed based on treatment received,
rather than original assignment. However, if the two
were discrepant, this is not explicitly stated.

Other examples. Flow diagrams of examples 1–3 for item
13a also provide the number of participants across each dose
level (for each group) within their figures for analysis of their
key objectives.9,129,138

Explanation. Reporting the number of participants
included in each analysis across each dose level within
each group is important for transparent reporting and
accurate interpretation of results.

The presentation of the numbers analysed should
reflect the key objectives considered to address the
research questions. Authors should clarify whether
participants were analysed as per allocated dose level(s).
The participant flow (item 13a) should provide the
number of participants analysed at each dose within
each group for both the interim and final analyses for
the primary outcome and other outcomes used to
inform prespecified adaptations. For other outcomes
where a comparative assessment is performed, that in-
formation at interim and final analyses should also be
reported.49

Item 17a [modified] For each primary and secondary
outcome, results for each dose level within each group, and
the estimated effect size and its precision, if applicable
Example 1. This example is from Table 2 in Desai
et al.,139 reprinted from Journal of Clinical Oncology with
permission from Wolters Kluwer Health, Inc (Fig. 7a).

Example 2. This example is from Figure 2 in Pearson
et al.,140 used under CC BY 4.0 (Fig. 7b).

Example 3. This example is from Table 3 in Rovner
et al.,141 used under CC BY-NC 4.0 (Fig. 7c).

Example 4. This example is from Figure 3 in Hutchings
et al.,54 reprinted from The Lancet with permission from
Elsevier (Fig. 8).

Explanation. Results from EPDF trials should be
presented for each group and for each dose level(s)
within each group to facilitate the assessment of
safety, tolerability, and dose–response or dose–
toxicity relationships. This will also aid in providing
information on specific recommended doses being
taken forward to subsequent phases of clinical
development.
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It is important that the reported results of an EPDF
trial reflect the research objectives. Results might
include, for example, the number and percentage of
people who experienced adverse events or activity rates
at each dose level, or the estimated toxicity rate(s) at the
recommended dose(s), within each group. As the
number of participants at each dose level is typically

small, the results will likely be imprecise. For pro-
portions, authors can report both the numerator and
the denominator or provide expressions of uncertainty
(such as confidence intervals or credible intervals) so
that readers can be made aware of their precision. If
the objectives include evaluating differences, for
instance, across dose levels or treatment groups, those

aa

b

c

Fig. 7: (a) Item 17a, results for each dose level within each group, Example 1—obtained from Table 2 in Desai et al.,139 reprinted from Journal of

Clinical Oncology with permission from Wolters Kluwer Health, Inc; (b) Item 17a, results for each dose level within each group, Example

2—obtained from Figure 2 in Pearson et al.,140 used under CC BY 4.0; (c) Item 17a, results for each dose level within each group, Example

3—obtained from Table 3 in Rovner et al.,141 used under CC BY-NC 4.0.
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Fig. 8: Item 17a, results for each dose level within each group, Example 4—obtained from Figure 3 in Hutchings et al.,54 reprinted from The

Lancet with permission from Elsevier.
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can be reported with measures of uncertainty where
applicable.

Item 17b [elaborated] For binary outcomes, presentation of
both absolute and relative effect sizes is recommended
This item might only apply in specific circumstances,
for instance, in trials with larger sample sizes. For de-
tails, see the CONSORT E&E document.15

Item 17c [new] Report interim results used to inform interim
decision making such as dose escalation, de-escalation, or
staying at the same dose
Example 1. “The first patient experienced a DLT
[dose-limiting toxicity] of diarrhea and posterior
reversible encephalopathy syndrome. Hence, another
3 patients were enrolled at this dosage level, without
additional DLTs [dose-limiting toxicities] observed.
Three patients were enrolled at each of the next
dosing levels, 1.3 mg/m2 and 1.6 mg/m2, without a
DLT occurring. This led to the phase II portion of the
study, in which an additional 20 patients were
recruited to receive 1.6 mg/m2 of bortezomib on
days −4 and −1.”142

Example 2. This example is from Figure A1 in the online
appendix of Craddock et al.,115 used under CC BY 4.0 (Fig. 9).

Explanation. Reporting interim results ensures full
transparency, methodological clarity and under-
standing of the trial’s evolution and outcomes. Addi-
tionally, it enhances trial integrity by assuring
reviewers and regulators that the trial was conducted
transparently, adhering to adaptive design principles.

Relevant interim analysis results that were used to
make interim decisions, such as dose escalation, de-

escalation, or staying at the same dose, should be re-
ported. This will most likely include data on toxicity and
harms, but it could also include results of (preliminary)
activity, pharmacokinetics/pharmacodynamics, or
biomarker analyses. Authors should also report interim
results for dose levels or subpopulations (a subgroup of
participants with certain characteristics) that were dis-
continued due to a lack of activity or poor safety. In
terms of trial integrity, these details will allow readers to
judge whether trial modifications (item 14c) were in
accordance with what was planned at the design stage.

Item 19 [modified] All important harms (e.g., adverse events
or effects, toxicities) reported by dose level in each group
For specific guidance see CONSORT for Harms 2022.14

Example 1. This example is from Table 3 in Lee et al.,143

reprinted from Clinical Cancer Research with permission
from AACR (Fig. 10a).

Example 2. This example is from Table 1 in McBride
et al.,144reprinted from Arthritis & Rheumatology with
permission from John Wiley and Sons (Fig. 10b).

Example 3. This example is from a study in healthy vol-
unteers and was taken from Table 3 in Dijkstra et al.,105

reprinted from British Journal of Clinical Pharmacology with
permission from John Wiley and Sons (Supplementary
Figure S5).

Explanation. Detailed reporting of important harms by
dose level in EPDF trials helps the readers to identify the
types of events that occurred at different dose levels and,
hence, to evaluate the safety and tolerability at those dose
levels of a new intervention to inform dose selection in

Fig. 9: Item 17c, interim results used to inform interim decision making such as dose escalation, de-escalation, or staying at the same dose,

Example 2—obtained from Figure A1 in the online appendix of Craddock et al.,115 used under CC BY 4.0.
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subsequent trials. It is also essential in EPDF trials for
interpreting the balance between the likelihood of bene-
fits and risks of harms, and for evidence synthesis.

Authors should present all important harms for each
group as aggregated data and also by dose level. Harms,
as possible adverse consequences of an intervention,
can comprise adverse events, adverse (drug) reactions,
toxicities, treatment-emergent adverse events, or those
that are intolerable by participants.13,145 They may also

include tolerability assessment using patient-reported
outcomes to complement investigators’ reporting.145–147

Other information: Data monitoring
Data monitoring is a new section added to the
CONSORT-DEFINE checklist due to its critical role in
EPDF trials. Monitoring of accruing data for safety as
well as for making dose decisions are key features of
EPDF trials.

Fig. 10: (a) Item 19, all important harms reported by dose level in each group, Example 1—obtained from Table 3 in Lee et al.,143 reprinted from

Clinical Cancer Research with permission from AACR; (b) Item 19, all important reported by dose level in each group, Example 2—obtained from

Table 1 in McBride et al.,144 reprinted from Arthritis & Rheumatology with permission from John Wiley and Sons.
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Item 26a [new] Composition of any decision making or safety
review committee or group; 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 can be found (such as in a charter or protocol)
Example 1. “We started with a once a day schedule and
allowed for exploration of other dosing schedules ac-
cording to the decision of the Safety Monitoring Com-
mittee (consisting of all principal investigators, the
sponsor’s medical and safety officers, and an indepen-
dent expert, who made all decisions regarding patient
safety, dose-limiting toxicity (DLT) qualification, dose
escalation, and recommended dose definition).”148

This example addresses the composition of the decision
making or safety review committee or group but lacks the
reporting structure.

Example 2. “Prior to dosing of the next cohort, the Data
Monitoring Committee (DMC), which included two in-
dependent clinicians with expertise in immunology/
rheumatology and coagulopathies, reviewed blinded
safety data from dosing to 14 days and PK [pharmacoki-
netics] data from at least seven days after the last
administered dose within the previous dose cohort.”149

This example addresses the composition of the decision
making or safety review committee or group but lacks the
reporting structure.

Example 3. “The Data Monitoring Committee
reviewed all available data and evaluated newly emer-
gent safety data including dose-limiting toxicity and
provided the Sponsor Safety Committee with recom-
mendations for the next dose level.”54

This example addresses the reporting structure but lacks
the composition of the decision making or safety review
committee or group.

Explanation. EPDF trials typically include frequent
interim reviews of accumulated key outcome data and
analyses to inform interim decisions, particularly on safety
and dose adaptations. The decision-making committee/
group typically involves members with relevant specialist
expertise to assess an EPDF trial, including clinical (and
pharmacological and toxicological, depending on the
intervention) experience,150 who may not necessarily be
independent from the sponsor.151 It is helpful to specify
the composition of people who make decisions in EPDF
trials, as their expertise and perspectives can influence
the conduct and interpretation of results. Moreover, as
the type and composition of decision-making groups vary
across different trials, the provision of detailed informa-
tion may increase transparency, enhance the trial’s data
credibility, and help readers assess potential biases.

Details on the composition of any decision-making
committee/group that reviewed key outcomes, such as
safety and treatment tolerability, and made or

recommended decisions (including dose (de-)escalation,
dose expansion, or progression to another phase);
summary of its role and reporting structure (see
Example 3); and a statement on whether it is indepen-
dent from the sponsor, funder, or trials team (see
Example 1 and Example 2) and competing interests
should be provided. It can be helpful to provide a
reference to where further details, such as a charter, can
be found if they are not in the report. Such an oversight
committee/group in EPDF trials could be an individual
or a group of members and is sometimes referred to as
the safety review committee/group, the dose escalation
committee/group, or the data (safety) monitoring com-
mittee or board.

Item 26b [new] Description of who had access to interim results
and made the interim and final decision to terminate the trial
(or part(s) of the trial, e.g., end of dose escalation), and measures
to safeguard the confidentiality of interim information
Example 1 (protocol). “Each cohort will recruit a min-
imum of 4 subjects to a dose level. After the final
participant has completed dosing within a given cohort
and data are available, a dose escalation meeting will
take place. If additional participants are added to a
particular dose level, a further meeting may be held to
review the additional data.

The study review team may include the following (or
delegates as appropriate): Clinical Statistics, CPMS
[Clinical Pharmacology Modelling and Simulation],
GCSP [Global Clinical Safety and Pharmacovigilance],
CIL [Clinical Investigative Lead], OSL [Operational
Study Lead], Medical Monitor and DQL [Data Quality
Lead]. Other functions may be invited as required. The
data will be used to support the decision to move to the
next dose level as planned. Decisions made at each
meeting in relation to a given dose, will be documented
in the CPSR [Clinical Pharmacology Study Report]. (…)

Prior to each dose escalation meeting, unblinded
safety data for this open-label study will be made avail-
able to the study team via listings from Inform and Q2
Results Viewer. In addition, CPMS will obtain the
interim unblinded PK [pharmacokinetic] concentration
data from SMS2000 via HARP [Harmonisation of
Analysis & Reporting Program] according to current
working practices. If any process changes occur which
affect the way in which SMS2000 data is obtained dur-
ing the study, then the applicable process at the time
will be followed and any changes in processes between
dose escalations will be documented.”152

This example lacks details on measures to safeguard the
confidentiality of interim information. It was extracted from
the trial protocol.

Example 2 (protocol). “Cumulative AE [adverse event]
data will be provided to the SMC [safety monitoring
committee] after all subjects in cohorts 1 and 2 have
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completed Day 8 and again after all subjects have
completed Day 36. Documentation of review and any
concerns noted will be solicited electronically. The SMC
does not need to meet for dose escalation to 250 mcg
(cohort 3). The SMC will meet when trial halting criteria
are met, or as requested by the sponsor or PI [principal
investigator]. The SMC will have a final review meeting
at the end of the study. Procedures for SMC reviews/
meetings will be defined in the SMC charter. The SMC
will review applicable data, including, but not limited to,
enrollment, demographics, dosing data, clinical labora-
tory data, and safety data, at scheduled timepoints dur-
ing this trial as defined in the SMC charter. The SMC
will review blinded aggregate data in the open session of
the SMC meetings. Additional data may be requested by
the SMC, and interim statistical reports may be gener-
ated as deemed necessary and appropriate by DMID
[Division of Microbiology and Infectious Diseases; the
sponsor]. As an outcome of each review/meeting, the
SMC will make a recommendation as to the advisability
of proceeding with study product administration, and to
continue, modify, or terminate this trial (…). Data may
be disseminated to public health officials and partners
as needed and included in scientific publications and
presentations to inform the global scientific
community.”153

This example was extracted from the trial protocol,
which is available as an online supplement to the published
paper. It lacks details on measures to safeguard the confi-
dentiality of interim information.

Example 3 (created). Access to interim results and the
authority to make interim and final decisions about dose
adaptations rested with an independent Data Moni-
toring Committee (DMC). The DMC consisted of ex-
perts with no direct involvement in the trial. The interim
analysis was conducted by an independent biostatisti-
cian, and the results were shared exclusively with the
DMC. All data were kept confidential through encrypted
communication channels. Decisions about what infor-
mation would be shared for dose assignments were
collectively determined by the DMC to maintain an
unbiased and confidential data handling.

This hypothetical example was created by the authors of
this article.

Explanation. In contrast to late phase trials, it is not
uncommon that clinical investigators who recruit par-
ticipants for open-label EPDF trials are unblinded to
interim data and aware of the next dose(s). Investigators
being aware of the interim results may lead to opera-
tional bias during the trial. Providing details on who had
access to interim results and made the interim and final
decision to terminate the trial helps the reader in un-
derstanding the measures taken to minimise opera-
tional and selection bias, during interim analysis and

decision-making for adaptations.49 It promotes
accountability and facilitates understanding of the
decision-making process, enabling assessment of the
validity and interpretation of trial results.

There should be a description of who: 1) had access
to the interim data, 2) performed the interim analysis, 3)
made decisions on dose adaptations and other trial ad-
aptations, and 4) made the final decision to terminate
the trial or any of its parts. It should be clear what
measures were taken to minimise potential operational
biases during the trial (e.g., which interim results were
communicated, how, and to whom and when) and, if
applicable, what measures were used to safeguard the
confidentiality of interim information (see Example 3).

Other information: Dissemination
Item 27 [new] Specify, if applicable, whether and when
results (such as safety and/or activity) were reported
externally (e.g., through scientific presentations, journal
publication, or the trial website) while the trial (or part(s) of
the trial) was still ongoing
Example. “[Prior presentation:] Presented at the
American Society of Hematology 59th Annual Meeting,
Atlanta, GA, December 9–12, 2017; the ASCO 54th
Annual Meeting, Chicago, IL, June 1–5, 2018; the 23rd
Congress of the European Hematology Association,
Stockholm, Sweden, June 14–17, 2018; the Sociedad
Espanola de Hematologia y Hemoterapia–LX Reunion
Nacional, Granada, Spain, October 11–13, 2018; the
Acute Leukemias XVII Biology and Treatment Strate-
gies, Munich, Germany, February 24–27, 2019; the
ASCO 55th Annual Meeting, Chicago, IL, May 31-June
4, 2019; the 24th Congress of the European Hematolo-
gy Association, Amsterdam, the Netherlands, June
13–16, 2019; the 7th Annual Meeting of the Society of
Hematologic Oncology, Houston, TX, September
11–14, 2019; and the American Society of Hematology
61st Annual Meeting, Orlando, FL, December 7–10,
2019.”154

Explanation. In EPDF trials (e.g., in open-label
studies), it is not uncommon for some interim results
relating to key outcomes (such as adverse events or ac-
tivity) to be reported at scientific meetings or confer-
ences while the trial is still ongoing.43 Depending on the
circumstances, such dissemination of interim data may
introduce biases.49 For example, dissemination of pre-
liminary findings may lead to selection bias depending
on how the findings are interpreted by investigators and
patients. The purpose of having disclosure is to allow
readers to assess the risk of potential sources of bias
and, as a result, judge how robust the results can be
expected to be.49

When results are reported while a trial is still
ongoing (e.g., through scientific presentations, journal
publication, or the trial website), whether prespecified or
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unplanned, authors must disclose this and explain the
process and timeframe for sharing trial results. In
seamless phase I/II EPDF trials or those with multiple
parts (e.g., phase Ia/Ib/II), it should also be specified
whether results were shared at major transition points
(such as at the end of the dose escalation phase).

Discussion
Well-designed and executed EPDF trials are a critical
step in the development of novel therapies as they
inform every aspect of subsequent phases of clinical
development and provide valuable insights for reverse
translation. The landscape of these studies is evolving,79

adapting to advances in understanding diseases and
therapeutic modalities, rising cost of clinical develop-
ment, regulatory changes, and the demand for greater
efficiency.155–157 In addition to improving the conduct of
EPDF trials, optimising their reporting is also critical.
Well-reported EPDF trials enhance transparency and
clarity in the interpretation, dissemination, and valida-
tion of the research findings. Inadequate reporting of
EPDF trials could negatively affect or delay clinical
development, and lead to patient harm or loss of trust in
the healthcare and research professions.10,158

The overarching goal of the CONSORT-DEFINE
statement and the E&E document is to enhance the
completeness, quality, and transparency of the reporting
of EPDF trials. This E&E document was developed to
serve as an implementation guide, with a comprehen-
sive rationale, explanations, and published and hypo-
thetical examples, to improve the interpretability and
assist authors in applying the CONSORT-DEFINE
statement.

Similar to the positive impact of the CONSORT
statement on the reporting quality of parallel group
randomised trials,11 the CONSORT-DEFINE statement
has the potential to enhance the transparency and
reproducibility of the reporting of EPDF trials. The
CONSORT-DEFINE statement can help EPDF trial au-
thors, journal editors, and reviewers to align expecta-
tions during the appraisal of trial reports. Sustained
improvement in the reporting quality of EPDF trials
would benefit from the endorsement and implementa-
tion of the CONSORT-DEFINE statement by scientific
journals when considering manuscripts on EPDF trial
results. To this end, an implementation strategy is
currently being developed.

The CONSORT-DEFINE E&E document inherits all
strengths and limitations of the CONSORT-DEFINE
statement, as previously discussed.10 Briefly, in the
CONSORT-DEFINE statement, 19 items from CON-
SORT were modified and 21 items were added to tailor
it to EPDF trials. The introduction of the CONSORT-
DEFINE E&E document as a companion to the state-
ment now offers significantly greater detail to facilitate
implementation of the CONSORT-DEFINE statement.

First, it provides an extensive description of each item,
giving authors of EPDF trial reports a more precise idea
of what aspects they should consider when addressing
an item. These item descriptions have undergone the
same scrutiny as the main CONSORT-DEFINE state-
ment and gained consensus among CONSORT-
DEFINE co-authors. Second, it enriches the under-
standing of these items by presenting published exam-
ples from diverse therapeutic settings. The availability of
these examples from publications for almost all items
underscores the feasibility of comprehensively address-
ing each item in the CONSORT-DEFINE statement
within trial manuscripts. Third, our approach to iden-
tifying and curating these high-quality examples has
been systematic, drawing from over 500 published trials
identified in a previous methodological review.7 Fourth,
we have included exemplars of different EPDF trial
designs to further assist authors and to broaden the
scope of their implementation. We believe that the
CONSORT-DEFINE statement and this E&E document
are sufficiently robust to accommodate changes in the
landscape of EPDF trials. They provide the flexibility to
address rule-based, model-assisted, and model-based
dose-finding designs. Notably, they also cover dose
optimisation trials, which are expected to cause a shift
from traditional dose-finding methods to a more
comprehensive evaluation of non-clinical and clinical
data, including pharmacokinetics, safety, tolerability,
and activity—following the recommendations outlined
in the FDA Project Optimus.4

A limitation of this E&E document is the inability to
identify suitable published examples for a small number
of items in the CONSORT-DEFINE checklist. To
address this gap, we extended our search to trial design
publications, trial protocols and statistical analysis plans,
and drafted hypothetical exemplars of good reporting for
item 13b, item 14a, and item 26b. Item 13b focuses on
losses and exclusions after allocation to each dose level.
We chose to provide a simple hypothetical example for
illustrative purposes, but the published examples for
item 13a also address item 13b. For item 14a, which
relates to the dates defining the periods of recruitment
and follow-up, we drafted a hypothetical example as we
were not able to identify any suitable example in the
literature. Information on access to interim results, re-
sponsibility for terminating the trial, and measures to
safeguard the confidentiality of interim information
(item 26b) is often provided in the protocol. However,
we found that the identified published examples, even
those from trial protocols, addressed only part of this
item and opted for drafting an additional hypothetical
example. Item 3a.7 addresses whether skipping of dose
levels was allowed. We were able to identify one suitable
example in a trial publication but identified additional
examples in trial design and protocol publications that
the publication on the trial results could refer to. For item
12d, which pertains to intercurrent events and where the

Articles

42 www.thelancet.com Vol 79 January, 2025

http://www.thelancet.com


handling of such events is closely connected to the esti-
mand framework, we found one example in the literature
and sourced two further examples from a recently pub-
lished guideline for the content of statistical analysis
plans of EPDF trials. The scarcity of published examples
in the context of EPDF trials may be attributed to the
relative novelty of the estimand framework.30 This
framework is gaining traction in the statistical and sci-
entific communities, especially in later phase trials,159,160

but it is still emerging in the context of EPDF trials.44,161,162

Outstanding questions
The main question with any guidance document is
whether the target community will implement the rec-
ommendations. The CONSORT-DEFINE statement
aims for broad adoption, but challenges remain, such as
lack of awareness and limited editorial buy-in. Even
though many journals endorse the main CONSORT
guidelines, and their extensions, editors and peer re-
viewers might not be fully aware of this specific exten-
sion for EPDF trials. Additionally, time and budget
constraints in journals may hinder the implementation
of checking compliance with reporting guidelines.
Investigating these potential barriers could inform
strategies to increase uptake. Closely related is the
question what impact the CONSORT-DEFINE state-
ment will have, which systematic reviews could measure
by comparing the reporting quality of EPDF trials before
and after the statement’s dissemination.

As EPDF trials and the utilised trial designs evolve,
further modifications to the CONSORT-DEFINE state-
ment may be necessary. Research could explore whether
specific aspects of new designs require additional report-
ing features. Since the guidelines draw from diverse
therapeutic settings, it would be useful to understand if
certain areas require targeted adaptations. Generally,
updating and improving the CONSORT-DEFINE check-
list will rely on identifying effective ways to incorporate
feedback—whether from journal editors, trial authors,
readers or reviewers. Relating to the examples in this
document, it would be desirable to replace hypothetical
examples with real world ones as this guidance is
increasingly adhered to. Understanding whether meth-
odological gaps or evolving practices contributed to the
scarcity of published examples for some items could
identify barriers to comprehensive reporting in these
areas and provide insight into overcoming these
limitations.

Conclusions
The CONSORT website (https://www.equator-network.
org/reporting-guidelines/consort/) offers the latest up-
dates. We value feedback on CONSORT-DEFINE in
shaping future improvements. Through collective
commitment to widespread adoption and support, we
can enhance the completeness, quality, and review ef-
ficiency of EPDF trial reports.

In conclusion, EPDF trials are the backbone of early
clinical research. High-quality reporting ensures the
availability of crucial evidence regarding the safety,
tolerability, and activity of interventions, serving as the
cornerstone for informed and successful future
investigations.
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