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Item to be reported
Reported on Page 
Number/Line 
Number

Reported on  
Section/Paragraph

INTRODUCTION

1 State the marker examined, the study objectives, and any pre-specified hypotheses.

MATERIALS AND METHODS

Patients

2 Describe the characteristics (e.g., disease stage or co-morbidities) of the study patients, including their source and inclusion and exclusion 
criteria.  

3 Describe treatments received and how chosen (e.g., randomized or rule-based).  

Specimen characteristics

4 Describe type of biological material used (including control samples) and methods of preservation and storage.

Assay methods

5 Specify the assay method used and provide (or reference) a detailed protocol, including specific reagents or kits used, quality control 
procedures, reproducibility assessments, quantitation methods, and scoring and reporting protocols. Specify whether and how assays were 
performed blinded to the study endpoint.

Study design

6 State the method of case selection, including whether prospective or retrospective and whether stratification or matching (e.g., by stage of 
disease or age) was used. Specify the time period from which cases were taken, the end of the follow-up period, and the median follow-up 
time.  

7 Precisely define all clinical endpoints examined. 

8 List all candidate variables initially examined or considered for inclusion in models. 

9 Give rationale for sample size; if the study was designed to detect a specified effect size, give the target power and effect size. 

Statistical analysis methods

10 Specify all statistical methods, including details of any variable selection procedures and other model-building issues, how model 
assumptions were verified, and how missing data were handled. 

11 Clarify how marker values were handled in the analyses; if relevant, describe methods used for cutpoint determination.

The REMARK checklist
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RESULTS

Data 

12 Describe the flow of patients through the study, including the number of patients included in each stage of the analysis (a diagram may be 
helpful) and reasons for dropout. Specifically, both overall and for each subgroup extensively examined report the numbers of patients and 
the number of events.

13 Report distributions of basic demographic characteristics (at least age and sex), standard (disease-specific) prognostic variables, and tumor 
marker, including numbers of missing values. 

Analysis and presentation 

14 Show the relation of the marker to standard prognostic variables.

15 Present univariable analyses showing the relation between the marker and outcome, with the estimated effect (e.g., hazard ratio and survival 
probability). Preferably provide similar analyses for all other variables being analyzed. For the effect of a tumor marker on a time-to-event 
outcome, a Kaplan-Meier plot is recommended. 

16 For key multivariable analyses, report estimated effects (e.g., hazard ratio) with confidence intervals for the marker and, at least for the final 
model, all other variables in the model. 

17 Among reported results, provide estimated effects with confidence intervals from an analysis in which the marker and standard prognostic 
variables are included, regardless of their statistical significance. 

18 If done, report results of further investigations, such as checking assumptions, sensitivity analyses, and internal validation.

DISCUSSION

19 Interpret the results in the context of the pre-specified hypotheses and other relevant studies; include a discussion of limitations of the study.

20 Discuss implications for future research and clinical value. 
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From: McShane LM, Altman DG, Sauerbrei W, Taube SE, Gion M, Clark GM: Reporting recommendations for tumor marker prognostic studies (REMARK). J Natl Cancer Inst 2005; 
97: 1180-1184.



The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a. Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c. For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a. State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 'HVFULEH�ZKR�ZDV�DZDUH�RI�WKH�JURXS�DOORFDWLRQ�DW�WKH�GLǋHUHQW�VWDJHV�RI�WKH�
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a. &OHDUO\�GHǌQH�DOO�RXWFRPH�PHDVXUHV�DVVHVVHG��H�J��FHOO�GHDWK��PROHFXODU�PDUNHUV��
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a. Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a. Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
VWDWXV��JHQHWLF�PRGLǌFDWLRQ�VWDWXV��JHQRW\SH��DQG�DQ\�SUHYLRXV�SURFHGXUHV�

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c. Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. ,I�DSSOLFDEOH��WKH�HǋHFW�VL]H�ZLWK�D�FRQǌGHQFH�LQWHUYDO�
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
DQG�VH[��NH\�PHWKRGV��SULQFLSDO�ǌQGLQJV��DQG�VWXG\�FRQFOXVLRQV�

Background 12 a. ,QFOXGH�VXǎFLHQW�VFLHQWLǌF�EDFNJURXQG�WR�XQGHUVWDQG�WKH�UDWLRQDOH�DQG�
context for the study, and explain the experimental approach.

b. ([SODLQ�KRZ�WKH�DQLPDO�VSHFLHV�DQG�PRGHO�XVHG�DGGUHVV�WKH�VFLHQWLǌF�
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
DSSURSULDWH��VSHFLǌF�K\SRWKHVHV�EHLQJ�WHVWHG�

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
DSSOLFDEOH���,I�HWKLFDO�DSSURYDO�ZDV�QRW�VRXJKW�RU�JUDQWHG��SURYLGH�D�MXVWLǌFDWLRQ�

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a. 'HVFULEH�DQ\�LQWHUYHQWLRQV�RU�VWHSV�WDNHQ�LQ�WKH�H[SHULPHQWDO�SURWRFROV�WR�
UHGXFH�SDLQ��VXǋHULQJ�DQG�GLVWUHVV�

b. Report any expected or unexpected adverse events.

c. Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
VFLHQWLǌF�
implications

17 a. ,QWHUSUHW�WKH�UHVXOWV��WDNLQJ�LQWR�DFFRXQW�WKH�VWXG\�REMHFWLYHV�DQG�K\SRWKHVHV��
current theory and other relevant studies in the literature.

b. Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 &RPPHQW�RQ�ZKHWKHU��DQG�KRZ��WKH�ǌQGLQJV�RI�WKLV�VWXG\�DUH�OLNHO\�WR�JHQHUDOLVH�
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
TXHVWLRQ��NH\�GHVLJQ�IHDWXUHV��DQG�DQDO\VLV�SODQ��ZDV�SUHSDUHG�EHIRUH�WKH�VWXG\��
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a. 'HFODUH�DQ\�SRWHQWLDO�FRQǍLFWV�RI�LQWHUHVW��LQFOXGLQJ�ǌQDQFLDO�DQG�QRQ�ǌQDQFLDO��
If none exist, this should be stated.

b. /LVW�DOO�IXQGLQJ�VRXUFHV��LQFOXGLQJ�JUDQW�LGHQWLǌHU��DQG�WKH�UROH�RI�WKH�IXQGHU�V��
in the design, analysis and reporting of the study.
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