Statistical Analysis Plan Template

John M. Kittelson, PhD

1. Review of statistical design

Insert relevant summary from the trial protocol including:

· Primary and secondary hypotheses

· Sample size evaluation

· Analysis plan (primary and secondary as stated in the protocol)

Note: this can be a direct copy of the relevant parts of the protocol. The purpose is to establish that the analysis plan follows exactly from the trial design.

2. Analysis Plan

2.1  Preliminary evaluation of data:

Purpose: To identify issues that will affect our approach to the primary analysis. Specifically: 

To summarize the amount of missing data for key variables, 

To summarize time between baseline and follow-up key measurements 

To examine the distributional characteristics of key variables in order to detect potential data entry/reduction errors

Methods:  (Combined intervention groups). Relevant approaches may include:

Tabulation of descriptive statistics for key variables (including missing observations).

Histograms, quantile plots of baseline levels and follow-up measures and changes in those measures.

2.2. Description of study process

Purpose:  To compare how the study unfolded with the pre-trial plan in order to determine if changes in the pre-trial analysis plans are warranted. 

Methods/Approach: 
Study flow figure (see CONSORT statement)

Number screened; number enrolled

Subjects randomized (number to each group)

Retention by group

Final completion rates 

Number of subjects in analysis data sets

2.3. Description of participants

Purpose:  

Methods/Approach:  Construct “table 1” describing the baseline characteristics of each intervention group including:

Demographic characteristics (e.g., age, sex, socioeconomic status)

Baseline exposure characteristics (e.g., smoke exposure)

Baseline disease characteristics 

Baseline values of primary and/or secondary outcome variables (note, this may be a separate table)

2.4. Primary analysis/results

Purpose:  Primary results for the intention to treat (ITT) analysis.

Methods/Approach:  

Primary outcome:  Precisely specify the primary outcome measure

Primary analysis: Specify the primary statistical analysis and the parameter that will be used to measure treatment effects. The following is from the phase II iloprost trial:


(Current smokers)  Change in Avg Histol = 0 +1Tx + 2BaseHx 


(Former smokers)  Change in Avg Histol = 0 +1Tx + 2BaseHx 

where Tx is an indicator for treatment group and BaseHx is the baseline average histology score. of iloprost on histology will be judged separately (by 1 and1 in the above models). Results will be reported as parameter estimates, 95% confidence intervals, and 2-sided p-values.

Missing data: Specify how missing data will be handled in the analysis. Specify any sensitivity analyses. Specify how the impact of missing data on the primary results will be interpreted.

Interpretation:  Summarize how the results will be interpreted. You can include what level of statistical significance will be used to determine the trial’s main conclusion/recommendation. You can also describe how disagreement or coherence between primary and secondary results will be interpreted.

2.5. Secondary analyses

Purpose:  

1.  To evaluate coherence; i.e., are the primary conclusions supported by other measures of intervention effect?

2.  To evaluate robustness of conclusions to potential confounders

Methods/Approach:  The following secondary analyses will be presented:

(a) Other analysis approaches on the primary measurement: 

· Are there other methods for analyzing the primary endpoint; will you require that all approaches show the same general conclusion before you declare that a significant difference has been found.

(b) Other outcomes (secondary outcomes):

· Treatment effects on other outcomes including:

· Other surrogates for the clinical outcomes

· Clinical outcomes that lack power

· Clinical outcomes that are not directly targeted by the treatment (e.g., all-cause mortality).

(c) Address issues with multiple treatment arms. If there are more than 2 treatment arms, then how will the potential multiple comparisons be interpreted. How will multiple comparisons affect the overall conclusions of the trial. Be explicit.
2.6. Adverse effects

Purpose:  To summarize adverse intervention effects.

Methods/Approach:  Tabulation of adverse effects with each treatment group:

· Number of events by type of event

· Number of subjects by highest grade of event

· Reasons for termination of treatment

2.7 Subgroup analyses

Purpose: To determine if all subgroups experience similar treatment effects or if there are subgroups that behaved differently.

Methods/Approach: 
· Pre-specify subgroups that will be analyzed. Consider subgroups defined by:

· Baseline values of outcome variables

· Different types of baseline disease status (e.g., type of cancer diagnosis)

· Different levels of key prior exposures (e.g., smoking status/exposure)

· Pre-specify how the results will be interpreted:

· Will you require that the effect be in the same direction in all subgroups?

· Will you seek to identify subgroups that are different and should potentially be studied in future trials?

3. Post-hoc (data driven) analyses:

Purpose:  (a) To document which analyses were conducted after the results in section 2 were known. (b) To document the rationale for these analyses. (c) To pre-specify their interpretation in the context of the primary and secondary results and their impact on the overall trial conclusions.

Methods/Approach:  Specific to the particular setting
4. Table and Figure Templates: Outline tables and figures that will be produced for the analysis. This will include all analyses. Tables and figures for the paper will be constructed separately (note; these should also be pre-specified, but I am often unsuccessful in doing so).

