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ABSTRACT 

MetaTFL is a dynamic configuration application designed to support centralized clinical analysis 
platforms, enabling real-time updates to configuration files to expand ADaM dataset generation and 
diversify TFL (Tables, Figures, and Listings) presentations. MetaTFL allows for dynamic setting of ADaM 
datasets and TFL generation parameters, which are then differentially displayed on the centralized clinical 
analysis platform (LiveTFL). 

The application reads traditional ADaM datasets and uses metaprogramming to preprocess and generate 
a series of analytical variables for functional modules. Each specific TFL is configured with module 
parameters and scripts, providing previews and real-time interactive parameter adjustments. User pages 
are differentiated through user permission file configurations. 

This process greatly enhances the scalability of LiveTFL, enabling the rapid generation of TFLs for 
multiple trial designs and significantly reducing the time required to prepare TFLs for projects. The 
configuration file approach ensures that metadata updates are decoupled from the Shiny application 
itself, allowing for more timely responses. Additionally, the control settings logic makes it easy for non-
programming users to update configuration files. 

INTRODUCTION 

The ADaM dataset supports statistical analyses performed in clinical studies. However, in order to 
generate TFLs for various purposes, we need to further process the ADaM dataset, including but not 
limited to deriving new variables, changing variable labels, and generating a range of marker variables. 
Similarly, for a specific TFL, take a demographic table for example, different studies may wish to analyze 
different variables, and if different default parameters can be assigned to the TFLs of different studies, it 
is possible to manage the TFLs of multiple studies on the same platform. 

This paper will be divided into the following sections. The first part will give a background of the platform. 
The second part will describe how to use the platform. The first step will be how to manage user rights, as 
well as implementing the creation of TFL lists for different studies and analyses and validating the 
availability of the selected TFLs based on all the ADaMs that already exist. The second step describes 
how to implement ADaM dataset preprocessing using metaprogramming techniques in R, including 
generating intermediate variables for the ADaM dataset. The third step is to set default filter conditions for 
the data. The fourth step describes how to use parameterized forms to interact with modular functions in 
real time and dynamically preview TFL results. Then introduce how to perform configuration file 
downloads and view global database data. The third section will describe future development plans, 
including AI-assisted automated configuration, applicability to pooled studies, and dynamic updating of 
configurations based on changes in the ADaMs dataset or specification. 

BACKGROUND 

We have built a real-time centralized TFL platform (LiveTFL). The platform needs to be able to display 
differentiated analysis results for different analysis purposes for various studies. However, in order to 
produce standardized TFLs, some data preprocessing of ADaMs is required. In a way to make the 
platform accessible to programmers who are non-R or R beginners, we consider using metaprogramming 
to implement data preprocessing. Also, in order to diversity the results of TFLs, we can set up some 
parameters in the metadata form, and then transfer them to the developed module function to use. 

LIVETFL 

A centralized clinical analysis platform that support diverse TFLs output for over 20 studies. 
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Here's a demo of the demographic table. The dummy data is from scda.2022 r package. 

 

Figure 1. A Demo of the Demographic Table 

METATFL 

HOMEPAGE 

The homepage is used to select specific study and analysis and then update/add the required TFLs. 

1. Select compound and study. Through user access management, different users can only select a 
specific number of studies. 

 

Figure 2. Homepage 
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2.  Select analysis. For different analysis purposes, you can set up different numbers of TFLs. 

 

Figure 3. Select Analysis 

3. Select phase. A variable in ADSL can be specified to take a subset of the data for subgroup analysis. 
Note that the filtering of data here cannot be undone in the subsequent process. 

 

Figure 4. Select Phase 

4. Clicking on the choose button will display the currently selected TFLs and allows you to add or delete 
the specified TFLs. Then the server will print out the corresponding data path of study, all available 
ADaMs under the current path, and validate the availability of the selected TFLs based on all existing 
ADaMs. 

 

Figure 5. Click on the Choose Button 

DATA PREPROCESSING 

Preprocessing will generate variables and datasets for TFLs. 
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1. “Data Derive for ADaMs” Tab will generate intermediate variables for TFLs. 

 

Figure 6. Data Derive for ADaMs 

2. “Data Merge for Listings” Tab will generate a new dataset for each listing. It will be presented in the 
form of a data table, which will allow users to filter and review the listing in a better way. And we'll use 
a GLOBAL dataset (similar to ADSL) to respond to all listings. 

  

Figure 7. Data Merge for Listings 

3. “Data Derive for Listings” tab will modify the variables for each list. 

 

Figure 8. Data Derive for Listings 

We use rhandsontable to edit cell contents and perform row manipulation. And will validate the condition 
before execution. 

R code for meta-programming: 

data_derive_expr <- function(AnalysisData, Variable, Label, Condition) { 

  if (!str_detect(Condition, "^list\\(")) { 

    expr <- str_glue( 
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      '{AnalysisData} <<- {AnalysisData} %>% mutate({Variable} = 

with_label({Condition}, "{Label}"))' 

    ) %>% rlang::parse_expr() 

  } else if (!Variable %in% colnames(get(AnalysisData))) { 

    cond <- str_squish(Condition) %>% rlang::parse_expr() %>% eval() 

    if (!"data" %in% names(cond)) {cond$data = AnalysisData} 

    if (!"filter" %in% names(cond)) {cond$filter = "1==1"} 

    if (!"by" %in% names(cond)) {cond$by = "SUBJID"} 

    expr <- str_glue( 

      '{AnalysisData} <<- {AnalysisData} %>%  

        admiral::derive_vars_merged( 

          dataset_add = {cond$data}, 

          by_vars = exprs({cond$by}), 

          new_vars = exprs({Variable} = with_label({cond$var}, "{Label}")), 

          filter_add = {cond$filter} 

        )' 

    ) %>% rlang::parse_expr() 

  } else if (Variable %in% colnames(get(AnalysisData))) { 

    expr <- str_glue( 

      '{AnalysisData} <<- {AnalysisData} %>% mutate({Variable} = 

with_label({Variable}, "{Label}"))' 

    ) %>% rlang::parse_expr() 

  } 

  # print(expr) 

  eval(expr) 

} 

 

data_merge_expr <- function(Key, AnalysisData, Variable, Condition, 

SortVar, AddData, ByVar, NewVar) { 

  if (AddData == "") { 

    expr <- str_glue( 

      '{Key} <<- {AnalysisData} %>% filter({Condition}) %>% 

select({Variable}) %>% arrange({SortVar})' 

    ) %>% rlang::parse_expr() 

  } else { 

    expr <- str_glue( 

      '{Key} <<- {AddData} %>% select({NewVar}) %>% inner_join( 

         {AnalysisData} %>% filter({Condition}) %>% select({Variable}), by 

= "{ByVar}", multiple = "all" 

       ) %>% arrange({SortVar}) %>% var_relabel(SUBJID = "Patient ID")' 

    ) %>% rlang::parse_expr() 

  } 

  # print(expr) 

  eval(expr) 

} 

DATA FILTER 

The data filter will set up the variable list that users can use for filtering (it will not actually drop the rest of 
the variables), and you can set up default conditions for filtering. 
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Figure 9. Data Filter 

PARAMETER 

It will be used to set up parameters for each TFL based on the corresponding module function. And only 
value is allowed to be modified. 

 

Figure 10. Edit Module Parameter 

 

Figure 11. R Script to Accept Parameter 
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Then you can view TFL result in real time. 

 

Figure 12. View TFL 

The “Source Dataset” tab provides a helpful variable list for all available datasets. It is usually the name 
and label of the variables, and for BDS structured datasets it is PARAMCD and PARAM. 

 

Figure 13. Source Dataset for ADSL 

 

Figure 14. Source Dataset for ADTTE 

DOWNLOAD 

You can download configuration file in excel format to back up for review and reproduction. 
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Figure 15. Download File 

DATABASE 

We have series of data to support the whole application, and users have read-only permission.  

• Authority file: it is used to control user access. Users can see all currently available study and 
analysis for themselves. 

• Module Function: it gives all available TFL list and corresponding functions. 

• Module Parameter: it gives parameter conversion and reference values. 

• Analysis Set: centralized population set. 

• Cancer Type: centralized cancer type and abbreviation. 

FUTURE 

We also have something we plan to do in the future, including and not limited to: 

• AI-assisted automation configuration. 

• Applicable for pooling study. 

• Dynamically update the configuration according to changes in the ADaMs dataset or specification. 
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