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Outline

• Cox proportional hazard model fitting

• Sub-group analysis workflow

• Case study: CDISC pilot study

• Step-by-step demonstration of the nest-map-unnest workflow

• Sub-group analysis for multiple categories

• Display sub-group analysis results in a forest plot
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Cox Proportional Hazard Model Fitting

• Cox proportional hazards model - semi-parametric model, commonly used to 
assess the relationship between the survival time and explanatory variables

• The survival::coxph function is used to fit the Cox proportional hazards model for 
time-to-event analysis dataset

• The broom::tidy function is used to extract key model results and convert to tidy 
data frame
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Sub-group analysis workflow
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Case Study: CDISC Pilot Study
• Analysis endpoint: time to dermatological events

• Analysis summary: hazard ratio (95% C.I.) of Xanomeline High Dose vs. Placebo 
for the safety population
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Sub-group analysis workflow Step 1: nest
• tidyr::nest - create a column that contains a list of data frames (list-column), where each 

row corresponds to one group of data defined by dplyr::group_by

• Split adtte by age group through nesting; each row of the data column contains the sub-
group data for each age group; the grouping variable (AGEGR1) is kept outside of the data 
list-column
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Sub-group analysis workflow Step 2: map

• Repeat Cox proportional hazard model fitting for each sub-group data
– Nesting create a list of data frames
– A list of Cox models

• purrr::map – provides vectorized operation for model fitting to create a list of 
models

7The above graph is from the Funtionals Chapter of 2nd ed Advanced R by Hadley Wickham, https://adv-r.hadley.nz/functionals.html



Sub-group analysis workflow Step 2: map

• Define the model fitting function of the Cox model to be used in the map function

• Use the map function inside the mutate function to create a list of models
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Sub-group analysis result for the <65 age group



Sub-group analysis workflow Step 3: unnest

• tidyr::unnest – flatten a list-column back out into regular columns

• Cox model results (estimate, conf.low, conf.high) can be obtained through 
unnesting the model list-column

9



Sub-group Analysis for Multiple Categories
• Create a sub-group function with the nest-map-unnest workflow for one sub-group category

• Use purrr::map2_df to iterate the sub-group function over the lists of sub-group categories 
(age group, gender, etc.)
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Display Sub-group Analysis Results in Forest Plot
• The multiple sub-group analysis outputs can be directly used to create forest plot
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