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1 Introduction

The statistical analysis plan (SAP) for the PREdiCCt study was first devised over seven years

ago, with conception of the study occurring over three years prior. In that time, the world of

inflammatory bowel disease (IBD) research has changed substantially and, as a result, some of the

analyses outlined in the original SAP have become outdated, with modification required to reach

modern expectations.

This document acts as a time stamped amendment to the SAP. Whilst the outcomes (time-

to-flare) are unchanged, this amendment clarifies the core dietary dataset and outlines additional

sensitivity analyses.

2 Core dietary set

Some of the pre-specified diet variables of interest in the original SAP were not available for analysis.

It was not possible to separate N-6 polyunsaturated fatty acids (PUFAs) from overall PUFA intake

using food frequency questionnaire (FFQ) data. Therefore, instead of N-6 PUFA intake, we will

consider overall PUFA intake recorded using FFQs. The SAP also specified dietary emulsifiers

(lecithin) as a primary exposure, which was also unavailable from FFQs and instead we use calorie

intake attributable to ultra processed (NOVA score 4) food, which should be closely related to

emulsifiers.

The remaining pre-specified variables can successfully be calculated from FFQs. For clarity, the

following variables are considered to be the core dietary dataset as part of the updated statistical

analysis:

• Total animal protein intake

• Dietary fibre

• Total polyunsaturated fatty acid (PUFA) intake

• Calorie intake attributable to ultra processed (NOVA Score 4) food

Calorie intake attributable to ultra processed (NOVA Score 4) food has been obtained using the

University of Aberdeen’s in-house software package. All other dietary variables are considered to be

exploratory in nature.
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3 Additional analyses

The following analyses are planned, with the majority being sensitivity analyses.

3.1 Imputation of smoking status

Due to the widely-reported association between poor outcomes and smoking status in Crohn’s disease

(CD)1,2 and the possible protective effect in UC,3 the SAP previously mandated that we control for

smoking status in time-to-flare models. However, of the 2629 people living with IBD recruited to

PREdiCCt, 715 (27.2%) did not report smoking status. In the primary analysis, smoking status was

not controlled for in order to not lose 27.2% of the cohort without making assumptions regarding the

true status of smoking status for participants. However, as a sensitivity analysis, we propose using

multiple imputation with chained equations (MICE) to impute smoking status and then control

for smoking status across models. The imputation model used in the MICE algorithm will include

the model covariates, the event status, and the cumulative hazard calculated at the event or right-

censoring time, estimated using a Nelson-Aalan estimator4.

3.2 Adjustment for multiple testing

Due to the large amount of data collected by PREdiCCt, a high number of statistical tests have

been performed, increasing the probability of Type I (false positive) errors occuring. As such, for

variables which were not pre-specified (see Section 2), Bonferroni multiple testing correction will be

applied to provide adjusted p-values in a supplementary table. Adjusted p-values this will take the

form of

padj = min {np, 1} , (1)

where n indicates the total number of tests and p is the unadjusted p-value.

3.3 Sensitivity analysis excluding participants with high baseline faecal calprotectin

For inclusion into the PREdiCCt study, participants were required to have felt that their disease

was under control, as well as having not undergone a recent change in therapy, or be receiving

steroids. However, we did not require participants to have faecal calprotectin (FC) levels, a proxy

for endoscopic disease activity, below a set threshold. For some participants with elevated FC, it

may be possible they were in a ‘pre-flare state’. As such, we will conduct a sensitivity analysis where

models are rerun excluding subjects with FC above a set threshold. This threshold will initially be
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250µg/g, but alternative thresholds (e.g. 125µg/g) may also be considered. Results are expected to

be presented as a supplementary table.

3.4 Report cumulative incidence for primary variables

Whilst reporting hazard ratios is standard practice for Cox models, there remains an inherent issue

regarding interpretation.5 Therefore, in addition to hazard ratios, we will report 1- and 2-year

cumulative incidence of flares for primary variables, which are more clinically relevant statistics.

3.5 Modelling continuous variables

Previously, continuous variables such as FC and dietary data were discretisation. FC was categorised

into FC < 50, 50 ≤ FC ≤ 250, and FC > 250, and dietary data was categorised into quantiles.

Further analyses will be conducted without discretisation, with continuous variables modelled using

splines to account for any non-linear relationships. FC will be log-transformed due to positive

skewness. If there are extreme outliers for dietary data, these may be excluded.

3.6 Control for additional covariates

Previously, only sex, social deprivation, and FC have been controlled for across all time-to-flare anal-

yses, with body mass index and diet quality index also controlled for in dietary analyses. Additional

common risk factors will be included to ascertain if findings are also independent of these factors.

We will control for age, previous surgery, disease duration, and body mass index across all analyses

and aim to also control for prescribing data if this is feasible.
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