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ABSTRACT  
The Data Cut-Off (DCO) serves as a critical temporal boundary in clinical drug development, governing the inclusion 
and exclusion of data across regulatory submissions, interim analyses, and final study reports (Croft PHUSE 2018 , p. 
1). When a clinical trial demonstrates early evidence of success, interim analysis data can serve as the foundational 
basis for an expedited regulatory submission (Croft, PHUSE 2018 , Paper AS07).  

While it is standard practice to define a Data Cut-Off Date based on the occurrence of a pre-specified number of 
events, the actual complexity lies not in setting the date but in applying it correctly across all datasets. The cut-off 
must be handled with great care, and the approach to handling post-cut-off dates and results varies significantly 
depending on the nature of the data that is being populated (Meares , PHUSE 2018 , Paper DH06).  

This paper walks you through the rules you need to apply the cut-off safely and correctly. You organize your cut-off 
decisions across three levels :  subject level, visit level, and record level  giving you a structured, end-to-end approach 
to managing your clinical data (Yang, PharmaSUG 2024 , p.6) . At each level, you work through how different date 
and result types determine whether you keep, modify, or drop a record. You apply the data cut-off using the 
start_date ≤ Treatment Start Date across both visit-structured and non-visit-structured forms and raw datasets. The 
paper also takes you through a SAS macro that puts this logic into practice so you have a reusable, submission-ready 
tool you can apply across your studies (Shi, Cai , Yan , PharmaSUG China 2021 , Paper DM-023). 

INTRODUCTION  

DESCRIPTION 
The data cut-off (DCO) process captures the status of your clinical trial data at a defined point in time i.e. the data 
cut-off (DCO) date (Shi, Cai , Yan , PharmaSUG China 2021 , Paper DM-023). The DCO process demands careful 
planning and execution, with clear rules you apply at the subject, visit, and record levels (Yang, PharmaSUG 2024 , 
Paper 10092) . These rules ensure you include only the data relevant to your predefined DCO date in the final 
analysis. Study team selects the data cut-off (DCO) date using one of several available approaches. The data cut-off 
(DCO) is most common in oncology studies, where you set the DCO date based on when a defined number of events 
occurs which is a threshold chosen to ensure your study has sufficient statistical power. Non-oncology studies also 
require a data cut-off in certain situations such as preparing a yearly DSUR summary or managing a long-term study 
(Meares PHUSE 2018 , Paper DH06).  

THE RIGHT TIME FOR A DATA CUT-OFF (DCO) AND THE REASON BEHIND IT  
In clinical drug development, you work with data that grows continuously throughout a trial . Patient records 
accumulate, events occur, and laboratory values are updated often right up until the last moment before a 
submission. Without a defined cut-off point, you have no consistent, reproducible snapshot of your datasets to 
submit to a regulatory authority (Croft, PHUSE 2018 , Paper AS07). When you apply the data cut-off (DCO) correctly, 
you give regulators a fixed, auditable boundary for the data they are reviewing. Without it, your submission lacks 
the traceability and reproducibility that regulators expect (Croft , PHUSE 2018 , Paper AS07).  

From a SAS programming perspective, you need the data cut-off (DCO) because it gives you a single consistent 
rule you can operationalize across every domain in your submission. Without it every SAS programmer on the team 
applies their own interpretation of which records to include leading to inconsistencies across datasets ,  failed 
validation checks and further submission delays (Yang , PharmaSUG 2024 , Paper 10092) .  
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You follow a standard dataset creation process which is moving from RAW data through SDTM and into ADaM. At 
some point in this process, you must remove all post data cut-off (DCO) records to ensure they do not appear in any 
of your Tables, Figures, and Listings (TFLs) (Meares , PHUSE 2018 , Paper DH06).  

The key question is, at which stage do you apply the cut?  

Performing the data cut-off (DCO) process at the RAW level gives you the advantage of keeping your SDTM and 
ADaM datasets on the same version of the data with increasing traceability across any required submission. The 
potential disadvantage is that you are manipulating your source data, which can cause confusion about why certain 
records do not appear in the RAW data. One solution is to create a second set of RAW datasets while keeping your 
original RAW datasets intact. You can think of your original RAW datasets as "PRERAW" datasets. This means your 
process now flows as follows (Meares , PHUSE 2018 , Paper DH06) :  

PRERAW > RAW > SDTM > ADaM 

You can perform the data cut-off (DCO) process at the SDTM level, but it is more complicated than applying it at the 
RAW level. Because raw variables map into separate SDTM datasets, you face different handling rules for the same 
data point across multiple domains. For example, if a patient has a death date after the DCO, you must null out 
DTHFL and DTHDTC in DM while deleting the record entirely in CE or DS , after applying the cut at the RAW level 
eliminates this problem entirely. Tracking every interdependency across SDTM domains is difficult especially when 
different team members work on different domains. Further complication arises when records from different CRF 
pages map into a single SDTM domain, requiring different data cut-off (DCO) handling for the same date variable 
depending on the record type. 

Performing the data cut-off (DCO) process at the ADaM level carries the same complications as the SDTM level, with 
the added risk of breaking traceability between SDTM and ADaM in your submission. You apply the data cut-off 
(DCO) at the source data level whether RAW or SDTM to maintain full traceability across your dataset pipeline (Croft 
, PHUSE 2018 , Paper AS07).   

After evaluating all three approaches, you apply the data cut-off (DCO) process at the RAW level it is the cleanest, 
most traceable, and most consistent approach across your entire dataset pipeline (Meares , PHUSE 2018 , Paper 
DH06).  

This paper walks you through a structured framework for implementing the data cut-off (DCO) process at the RAW 
level showing you how a single cut propagates consistently through your SDTM and into your final ADaM datasets, 
giving you a traceable, submission-ready pipeline from start to finish. This paper walks you through a macro that 
applies the data cut-off across all RAW datasets allowing you to generate all your study datasets through your normal 
production run. 

You apply the data cut-off (DCO) rule at the record level by outputting only records where the start date falls on or 
before the data cut-off (DCO) date, as shown below: 

data domain_cut; 
    set domain_raw; 
    if datepart(start_date) <= dco_date then output; 
run; 
      RAW datasets  
            │ 
            ▼ 
   datepart(start_date) <= XXSTDAT (Treatment Start Date)  
            │ 
            ├── KEEP → Screening records 
            ├── KEEP → Baseline visit records 
            ├── KEEP → pre-treatment records 
            │ 
            └── DROP → On-treatment records 
            └── DROP → post-baseline records 
            └── DROP → Follow-up records 
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                                             Figure 1. Data Flow: Without vs. With DCO Processing 

 

METHODOLOGY 
The following sections walk you through how to apply a data cut-off (DCO) date to your study data. You work 
through examples where you apply the data cut-off (DCO) date to RAW data. As you apply DCO processing, you 
prioritize data integrity and maintain full traceability at every step (Croft , PHUSE 2018 , Paper AS07).  

The output data cut-off (DCO)  datasets will be produced utilizing SAS® software.  

 STEPS NEEDED BEFORE RUNNING A MACRO: 

 Assign folder ranks to visit names in the exposure treatment start date dataset using the following 
order: Day 1 = 1, Week 2 = 2, Week 4 = 3, Week 6 = 4, Week 8 = 5, Week 12 = 6, Week 16 = 7, Week 20 = 
8, Week 24 = 9, Week 28 = 10, Week 32 = 11, Week 36 = 12, Week 40 = 13, Week 44 = 14, Week 48 = 
15, and End of Treatment = 16. 

 Retain only those records where the dose text or the exposure treatment start date is not null by applying 
the date only condition where the exposure treatment start time is null  and where exposure treatment 
start time is also not null. 

 Sort the data by subject, folder_rank, exposure treatment start date and exposure treatment start time. 

 For each subject, populate the exposure records with the earliest date and time at each visit (visit names), 
using first.SUBJECT logic after sorting by subject.  

For example, if a subject has two records at visit_names = 'Day 1' with exposure treatment start date = 
“22 MAY 2020” and two exposure treatment start time values : “10:31” and “20:30”  you retain only the 
earliest record, giving exposure treatment start date = “22 MAY 2020” and exposure treatment start time 
values = “10:31”. 

 Keep only the following required variables from the exposure dataset: SUBJECT, visit_names, dose text, 
exposure treatment start date, and exposure treatment start time . 

 Convert exposure treatment start date to DATETIME22.3 format. 

 Set the length of exposure treatment start time  to $15. 
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PROGRAMMING APPROACH 

STEP 1 : DERIVING THE EARLIEST TREATMENT START DATE AND TIME PER SUBJECT FROM THE 
EXPOSURE DATASET 

This code to derive the earliest treatment start date and time for each subject from the exposure raw dataset. 
First, you assign numeric ranks to each visit folder name to establish a chronological visit order. You then filter out 
records where the dose or start date is missing, ensuring you work only with complete and meaningful exposure 
records. Next, you sort the data by subject, visit rank, start date, and start time so the earliest record naturally 
appears first for each subject. You then apply first.subject logic to retain only that earliest record per subject. 
Finally, you extract the date component from the datetime start date, reformat it to a standard DATE9. format, 
rename key variables for clarity, and keep only the variables required for downstream data cut-off (DCO) date 
processing.  

/*---/ 

/  STEP 1: Assign chronological ranks to visit folder names  You assign a numeric rank to each folder  
  name (visit) so that you can sort records into the correct chronological visit order. 
/---*/ 

   data expos_ranked; 
    set xxx.expos; 
 
    /* Assign visit ranks based on folder name */ 
 
    if   visname = 'Day 1'            then visit_rank = 1; 
    else if visname = 'Week 2'           then visit_rank = 2; 
    else if visname = 'Week 4'           then visit_rank = 3; 
    else if visname = 'Week 6'           then visit_rank = 4; 
    else if visname = 'Week 8'           then visit_rank = 5; 
    ........................................................ 
    else if visname = 'End of Treatment' then visit_rank = 16 ; 
run; 
 
/*---/ 

 /  STEP 2: Filter out records with missing dose or start date You retain only records where the dose  
(EC_DOSE) is non-missing and either the start date (EC_STARTDT) or the start time (EC_STARTTM)  
is non-missing ; keeping only complete exposure records for further processing. 
/---*/ 

data expos_filtered; 
set expos_ranked; 
if EC_DOSE  ne ''  and 
(EC_STARTDT ne .  or 
EC_STARTTM ne ''); 
run; 

 
 

/*---/ 

  / STEP 3: Sort by subject, visit rank, start date, and start time You sort the data so that the  
    earliest record for each subject appears first  ready for FIRST.SUBJECT selection in the next step. 
/*---/ 

proc sort data = expos_filtered ; 
    by subject visit_rank EC_STARTDT EC_STARTTM; 
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run; 
 

/*---/ 

  STEP 4: Retain the earliest exposure record per subject , you apply FIRST.SUBJECT logic to keep  
   only the earliest treatment start date and time for each subject across all visits. 
/*---/ 

data expos_earliest; 
    set  expos_filtered ; 
    by subject; 
    if first.subject; 
run; 

 

/*---/ 

  / STEP 5: Extract date component and format for DCO processing ;  You extract the date part  
from the datetime start date variable  (EC_STARTDT), apply a DATE9. format for readability and set  
the length of EC_STARTTM. You keep only the variables required for downstream DCO processing. 
/*---/ 

data expos_earliest_fmt; 
    set expos_earliest ; 
 
    /* Extract the date component from the datetime  
       variable */ 
    trt_start_date = datepart(EC_STARTDT); 
 
    /* Apply DATE9. format to the extracted date */ 
    format trt_start_date date9.; 
 
    /* Set length of start time variable */ 
    attrib EC_STARTTM length = $15.; 
 
    keep subject 
         foldername 
         visit_rank 
         EC_DOSE 
         EC_STARTDT 
         EC_STARTTM 
         trt_start_date; 
run; 

 

/*---/ 

 /  STEP 6: Rename variables and finalize the output dataset ; You rename the key variables to  
align with downstream DCO macro naming conventions and produce the final output dataset. 
/*---/ 

data expos_earliest_final 
    (rename = (trt_start_date = EC_STARTDT 
               foldername     = visit_folder)); 
    set expos_earliest_fmt 
    (drop = EC_STARTDT); 
 
    keep subject 
         visit_folder 
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         EC_DOSE 
         EC_STARTTM 
         trt_start_date; 
 
run; 

 

STEP 1.1 : DERIVING THE EARLIEST INFORMED CONSENT DATE PER SUBJECT FROM THE INFORMED 
CONSENT  DATASET 

You use this code to derive the earliest informed consent date for each subject from the Informed Consent raw 
dataset. First, you sort the data by subject to prepare it for subject-level processing. You then 
apply FIRST.SUBJECT and LAST.SUBJECT logic to identify and populate the minimum informed consent date 
(XXXDATE) as the first consent date (FIRST_DOSE_DATE_INFORM) for each subject, ensuring you capture the 
earliest recorded consent event. Finally, you keep only the variables required for downstream data cut-off (DCO) 
processing: SUBJECT, VISNAME, and XXXXDATE . 

 

/*---/ 

/ STEP 1: Sort the Informed Consent raw dataset by subject ; You sort the Informed Consent raw dataset  
   by subject to prepare it for subject-level processing in the next step. 
/*---/ 

proc sort data = raw.infor_con 
          out  = consnt_sorted; 
    by subject; 
run; 

 

/*---/ 

  / STEP 2: Derive the earliest informed consent date per subject ; You apply FIRST.SUBJECT and LAST.SUBJECT logic   
to retain only one record per subject the record carrying the earliest informed consent date (IC_EARLIEST_DT) 
across all visits. You use a RETAIN statement to carry the running minimum date forward across records for the 
same subject. 

/*---/ 

data consnt_earliest; 
    set consnt_sorted; 
    by subject; 
 
    retain ic_earliest_dt; 
 
    /* Reset the retained date at the start of each new subject */ 
    if first.subject then ic_earliest_dt = .; 
 
    /* Update with the minimum consent date seen so far */ 
    ic_earliest_dt = min(ic_earliest_dt, datepart(ic_dt)); 
 

        /* Output only the last record per subject : carrying the  
                minimum */ 

    if last.subject then output; 
    format ic_earliest_dt date9.; 
    keep project 
         foldername 
         subject 
         ic_earliest_dt 
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         ic_dt; 
 
run; 

/*---/ 

 /  STEP 3: Rename variables and finalize the output dataset ; You rename the folder name variable to align with 
downstream DCO macro naming conventions and produce the final output dataset containing only the variables 
required for DCO processing. 

/*---/ 

data dsXX_earliest_final 
    (rename = (foldername = ic_visit_folder)); 
    set dsXX_earliest; 
 
    Keep subject 
         foldername 
         ic_visit_folder 
         ic_earliest_dt 
         ic_dt; 
 
run; 
 

STEP 2 : MERGING, IMPUTING, AND APPLYING THE DATA CUT-OFF ACROSS RAW  DATASETS  

You begin by merging the exposure dataset with all other required raw datasets to bring the subject-level 
treatment start date and time into a single, unified working dataset. This merge gives every downstream record 
access to each subject's earliest treatment start date and start time , which you use as the cut-off anchor 
throughout the data cut-off (DCO) process. 

In many clinical trials, you encounter partial dates records where the full date is unknown and only part of the date 
is captured. Partial dates make it harder to summarize your data accurately and consistently and if you do not handle 
them correctly, they can further compromise the validity of your trial results (Bowman, PhUSE 2006, p. 6). 

Therefore, once you complete the merge, you impute partial start dates and end dates for the AE and CM datasets 
following the imputation rules defined in the Statistical Analysis Plan (SAP). You apply these rules using 
the %impute_dates & %dateimpute macro, which resolves partially missing dates to their earliest or latest 
plausible boundary ensuring you base your cut-off condition on a complete and consistent set of dates before you 
apply any record-level filtering. 

 

With imputation in place, you apply the start date and time cut-off condition  retaining only those records where 
the start date and time fall on or before each subject's treatment start date and time  

(start_date <= exposure treatment start date and start_time <= exposure treatment start time). You output a 
record only when this condition holds true, ensuring no on-treatment or post-baseline records carry forward into 
your analysis datasets.  

For EDC datasets that do not contain a start date variable, you cannot apply the exposure treatment start date  & 
time condition directly. In these cases, you use the subject's informed consent date as the reference date retaining 
records only where subject's informed consent date/time <= exposure treatment start date/time. You apply this 
approach to the following datasets, which carry no subject-level start date e.g. XXXX Score , Joint Assessment 
Yes/No.  

With all four steps complete :  merging, imputing, and applying the record-level cut-off condition using 
either exposure treatment start date or subject's informed consent date  as the reference date the data cut-off 
(DCO) is now completely applied across all raw EDC datasets (Byrichetti , Johnson, PharmaSUG 2016, p. 11 ) . Every 
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record that remains in your working datasets falls on or before the subject's treatment start date, giving you a 
clean, consistent, and baseline snapshot of your study data. 

STEP 2.1 : MERGING EXPOSURE AND INFORMED CONSENT DATASETS ACROSS ALL RAW DOMAIN  

 DATASETS WITHIN THE SAS LIBRARY 

/* ========================================================================================*/ 

MACRO NAME  : merge_all_datasets 
PURPOSE     : Merges EXPOSURE and Informed Consent datasets with all 
specified domain datasets residing in a given SAS library. 
 
PARAMETERS  : 
libname        - Source library containing domain datasets. 
final_data     - Exposure dataset to merge (e.g., expos_earliest_final) 
final_dsXX     - Informed Consent dataset to merge 
(e.g.dsXX_earliest_final) 
outlib         - Output library for merged datasets (default: WORK) 
dataset_filter - Space separated list of dataset names to include in 
the merge 
 
OUTPUT      : One merged dataset per matched domain, named 
<dsname>_merge 
in the specified output library (e.g., WORK.AE_merge, WORK.DM_merge) 
 
The final merge retains only records present in the domain 
dataset (IN=IN1 filter applied). 

  /* ======================================================================================= */ 

 
%macro merge_all_datasets(libname=, final_data=, final_dsXX=, outlib=work, 
dataset_filter=); 
 

                   /** Retrieve all dataset names from the specified library ***/         

    proc sql noprint; 
        select memname into :dataset_list separated by ' ' 
        from dictionary.tables 
        where libname = upcase("&libname."); 
    quit; 

/*---/ 

 / Initialize the outer loop ; Sets the loop counter &i to 1 ; Uses %SCAN to extract the first dataset  
   name from &dataset_list ; The outer loop will iterate over every dataset found in the library 
/*---/ 

  
 
    %let i = 1; 
    %let dsname = %scan(&dataset_list, &i); 

 

/*---/ 

Outer loop ,iterates over all datasets in the library ; Continues looping as long as &dsname is not  
empty ; Each iteration processes one dataset found in the library  
/*---/ 
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                   %do %while(&dsname ne ); 

                       

/*---/ 

Initialize the inner loop (filter matching) ; Sets inner loop counter &j to 1 ; Extracts the first value from the 
dataset_filter list ; The inner loop compares each library dataset against the user-supplied filter list to  
determine if it should be processed 
/*---/ 

 
 

%let j = 1; 
        %let filter_value = %scan(&dataset_filter, &j, ' '); 
 

/*---/ 

Inner loop : match dataset name against filter list ; Iterates through each value in &dataset ;Continues  
as long as &filter_value is not empty 
/*---/ 

 
 

%do %while(&filter_value ne ); 
 

/*---/ 

Filter validation : name match and length check ; Uses %INDEX to confirm that the dataset name contains the 
filter value (substring match) ; Uses %LENGTH to ensure both strings are identical in length, preventing 
partial/false matches (e.g., "CM" matching "CMTB") ; Only proceeds if both conditions are satisfied 
/*---/ 

 
 
%if (%index(&dsname, &filter_value) and %length(&dsname) = 
%length(&filter_value)) %then %do; 

 
/*---/ 

Truncate dataset name if necessary ; SAS dataset names used in combination with suffixes (e.g., "_merge 
") can exceed the 32-character limit ; If the dataset name exceeds 26 characters, it is truncated to the first 26 
characters using %SUBSTR ; If within the limit, the original name is preserved as is ;  
/*---/ 

 
 

%if %length(&dsname) > 26 %then %do; 
                    %let dsname_trunc = %substr(&dsname, 1, 26); 
                %end; 
                %else %do; 
                    %let dsname_trunc = &dsname; 
                %end; 

 
/*---/ 

Determine the merge key variable ; Some datasets (XXXXX_LB and XXXX_QS) use SUBJID 
as the subject identifier instead of SUBJECT :  
For these exceptions: Sets &keyvar to SUBJID ; & Renames SUBJECT to SUBJID in both the Exposure and 
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 inform consent datasets to align with the domain dataset key.  
For all other datasets: Sets &keyvar to SUBJECT (standard key variable) ; Creates copies of both final datasets 
without renaming  
/*---/ 

 
 
               %if %index(&dsname,XXXXXX_XXXXX_LB_XXXXX)  
                or %index(&dsname,IXXXXXX_XXX_QS_XXXXX) %then %do; 
                    %let keyvar = subjid; 
 
                    /* Rename Subject to Subjid in the Exposure dataset */ 
                    data final_exposure_renamed; 
                        set &final_data.(rename=(subject=subjid)); 
                    run; 
 
                    /* Rename Subject to Subjid in the XXXX dataset */ 
                    data final_dsxx_renamed; 
                        set &final_dsxx.(rename=(subject=subjid)); 
                    run; 
                %end; 
                %else %do; 
                    %let keyvar = subject; 
 
        /* No renaming needed — pass through Exposure dataset as-is */ 
                    data final_exposure_renamed; 
                        set &final_data.; 
                    run; 
 
           /* No renaming needed — pass through XXXX dataset as-is */ 
                    data final_dsXX_renamed; 
                        set &final_dsXX.; 
                    run; 
                %end; 
 
        proc sort data=&libname..&dsname. out=srt_&dsname_trunc.; 
                by &keyvar; 
                run; 
 
 
        /*---/ 

Merges three datasets by the key variable : in1 -Sorted domain dataset ; in2 - Exposure dataset ;in3 -Informed 
Consent dataset ; The if in1 condition ensures the output only retains records that exist in the  
domain dataset (left-join logic) 

/*---/ 

 
 

data &outlib..&dsname_trunc._merge; 
                    merge srt_&dsname_trunc.(in=in1) 
                          final_exposure_renamed(in=in2) 
                          final_dsXX_renamed(in=in3); 
                    by &keyvar; 
                    if in1;  
                run; 
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%Let filter_value = ; 
 
            %end; /* End of filter match block */ 
 
          /**Increment inner loop counter***/  
 
        %Let j = %eval(&j + 1); 
            %let filter_value = %scan(&dataset_filter, &j, ' '); 
 
        %end; /* End of inner filter loop */ 
 
/**Increment outer loop counter***/ 
 
%Let i = %eval(&i + 1); 
        %let dsname = %scan(&dataset_list, &i); 
 
    %end; /* End of outer dataset loop */ 
 
%mend; /* End of merge_all_datasets macro */ 

/* ============================================================================ 
   MACRO INVOCATION  
   - Library      : XXXXXXX 
   - Exposure data: WORK.expos_earliest_final  
   - Inform Consent data    : Work.inform_earliest_final  
   - Output lib   : WORK (merged datasets written here) 
   - Filter list  : All clinical domain dataset names to be included 
                        (Adverse Events, Demographics, Concomitant Medications, 
                         Vital Signs, Lab Results, Disease Activity Scores).    
============================================================================ */ 

%merge_all_datasets( 
    libname        = XXXXX, 
    final_data     = WORK.expos_earliest_final 
    final_dsXX     = WORK.inform_earliest_final, 
    outlib         = WORK, 
    dataset_filter = AE DM CM XXXXSCORE); 
 

STEP 2.2 : APPLYING THE SUBJECT-LEVEL DATA CUT-OFF CONDITION ACROSS MULTIPLE RAW EDC 
DATASETS USING THE %CHECK_MULTIPLE_DATASETS MACRO 

In clinical trials you collect data across many raw EDC datasets where each dataset are representing a different 
domain, such as concomitant medications, adverse events, assessments, or disposition. Before you generate any 
SDTM or ADaM datasets, you must ensure that every record in every raw dataset falls on or before each subject's 
exposure treatment start date . You use the %CHECK_MULTIPLE_DATASETS macro to apply this subject-level data 
cut-off condition consistently and efficiently across all your raw EDC datasets in a single macro call. 

The macro accepts four parameters :  a space-separated list of raw datasets, their corresponding date variables, 
their corresponding time variables (or NONE where no time variable exists) and a conversion flag that tells the 
macro whether each raw date variable is stored as a character string requiring conversion. For each dataset in the 
list, the macro compresses the raw date variable, converts it to a numeric SAS date where required, extracts its 
year, month, and day components, and evaluates whether the record falls on or before exposure treatment start 
date. It records the outcome of every record level decision in two internal working variables : 
missing_cond and flag  described in detail below. 

• THE MISSING_COND VARIABLE :  PURPOSE AND USAGE 
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The macro creates a character variable called missing_cond for every record it processes. Missing_cond acts as 
a diagnostic variable , before the macro attempts any date comparison, it checks whether the record's start date 
and the subject's exposure treatment start date are both fully complete. If either date has a missing year, month, 
or day component, Missing_cond captures a plain-language & -delimited description of every missing component it 
detects.  

                                                    
         Figure 2. Populating the missing_cond variable within the %CHECK_MULTIPLE_DATASETS Macro 

 

• THE FLAG VARIABLE : PURPOSE AND USAGE  

The macro creates a character variable called flag (values as 'Y' or 'N') for every record it processes. Flag is 
the decision variable , it records the outcome of the cut-off comparison for every record and drives which 
records the macro carries forward into your clean, cut-compliant output dataset. 

/* ========================================================================================*/ 

       MACRO      :  %CHECK_MULTIPLE_DATASETS 

        PURPOSE    :  Apply the subject-level DCO cut-off condition across multiple raw EDC datasets. For each  

                dataset, you check whether the record's start date (and optionally start time) falls on or before             
the subject's treatment start date & time . 

  /* ======================================================================================= */ 

%macro check_multiple_datasets(ds_list, 
                                date_var_list, 
                                time_var_list, 
                                convert_char_date_list); 
 
    %local i ds ds_truncated base_ds 
           start_date_var start_time_var needs_conversion; 
 

     
        /*---/ 

Count the number of datasets in the list. You use %str( ) as the explicit delimiter to avoid the 
  "too few arguments" error with COUNTW inside %SYSFUNC. 

/*---/ 

 
 

    %let count = %sysfunc(countw(&ds_list, %str( ))); 
 
    %do i = 1 %to &count; 
 
        %let ds= %scan(&ds_list, &i, %str( )); 
        %let start_date_var  = %scan(&date_var_list, &i, %str( )); 
        %let start_time_var  = %scan(&time_var_list, &i, %str( )); 
        %let needs_conversion= %scan(&convert_char_date_list, &i, %str( 
)); 

 
      /*---/ 
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Derive base dataset name — strip "_MERGE" suffix if present 
      /*---/ 

 
 
        %if %index(&ds, _MERGE) > 0 %then %do; 
            %let base_ds = %substr(&ds, 1, %index(&ds, _MERGE) - 1); 
        %end; 
        %else %do; 
            %let base_ds = &ds; 
        %end; 

/*---/ 

Truncate to 28 characters to leave room for "_ALL" suffixes 
                       (SAS dataset name limit = 32 characters) 

/*---/ 

 
 
      %if %length(&base_ds) > 28 %then %do; 
            %let ds_truncated = %substr(&base_ds, 1, 28); 
        %end; 
        %else %do; 
            %let ds_truncated = &base_ds; 
        %end; 
 
        %put NOTE: [%CHECK_MULTIPLE_DATASETS] Processing dataset &i 
             of &count: &ds; 
        %put NOTE:   Base = &base_ds | Date var = &start_date_var 

| Time var = &start_time_var | Convert =   
&needs_conversion; 

 

/*---/ 

STEP 1: Apply cut-off condition and flag each record 
/*---/ 

         data &ds_truncated._ALL; 
            length missing_cond $ 200; 
            set &ds; 
/*---/ 

Compress the raw start date variable to remove spaces 

/*---/ 

            start_date_compressed = compress(&start_date_var); 
/*---/ 

Convert or parse the start date into a numeric SAS date  

/*---/ 

 

            %if %upcase(&needs_conversion) = Y %then %do; 
    if not missing(start_date_compressed) then do; 
    start_date_num = input(start_date_compressed, date9.); 
                    format start_date_num date9.; 
                end; 
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                else start_date_num = .; 
 

                year_start_num  = year(start_date_num); 
                month_start_num = month(start_date_num); 
                day_start_num   = day(start_date_num); 
            %end; 
            %else %do; 
                year_start_num  = year(input(start_date_compressed,  
anydtdte10.)); 
                month_start_num = month(input(start_date_compressed, 
anydtdte10.)); 
                day_start_num   = day(input(start_date_compressed,   
anydtdte10.)); 
            %end; 

                missing_cond = ''; 
 

          /*---/ 

Check for missing date components in the start date 

/*---/ 

 

            if missing(year_start_num) 
                and missing(month_start_num) 
                and missing(day_start_num)  then 
                missing_cond = catx('/', missing_cond, 
                               'Year/Month/Day missing for &ds'); 
            else do; 
                if missing(year_start_num)  then 
                    missing_cond = catx('/', missing_cond, 
                                   'Year missing for &ds'); 
                if missing(month_start_num) then 
                    missing_cond = catx('/', missing_cond, 
                                   'Month missing for &ds'); 
                if missing(day_start_num)   then 
                    missing_cond = catx('/', missing_cond, 
                          'Day missing for &ds'); 
            end; 
 

                     /*---/ 

Check for missing components in exposure starte date 

/*---/ 

 

            year_exp  = year(XXXXDAT); 
            month_exp = month(XXXXDAT); 
            day_exp   = day(XXXXDAT); 
 
            if      missing(year_exp) 
                and missing(month_exp) 
                and missing(day_exp)  then 
                missing_cond = catx('/', missing_cond, 
                               'Year/Month/Day missing for exposure'); 
            else do; 
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                if missing(year_exp)  then 
                    missing_cond = catx('/', missing_cond, 
                                   'Year missing for exposure'); 
                if missing(month_exp) then 
                    missing_cond = catx('/', missing_cond, 
                                   'Month missing for exposure'); 
                if missing(day_exp)   then 
                    missing_cond = catx('/', missing_cond, 
                                   'Day missing for exposure'); 

                        end; 

                 

                /*---/ 

Apply cut-off condition — with or without time variable 

/*---/ 

 

            %if %upcase(%superq(start_time_var)) ne NONE %then %do; 
 
                time_start   = input(&start_time_var, time8.); 
                XXXXTIM_num  = input(XXXXTIM_num,         time8.); 
 
                if missing_cond = '' then do; 
                    if start_date_num < XXXXDAT or 
                       (start_date_num = XXXXDAT 
                        and time_start <= XXXXTIM_num) then flag = 'Y'; 
                    else flag = 'N'; 
                end; 
 
            %end; 
            %else %do; 
 
                if missing_cond = '' then do; 
                    if start_date_num <= XXXXDAT then flag = 'Y'; 
                    else flag = 'N'; 
                end; 
 
            %end; 
 

             /*---/ 

Any record with an incomplete date receives flag = N 

/*---/ 

 

            if missing_cond ne '' then flag = 'N'; 
             output &ds_truncated._ALL; run; 
 
                                         data &base_ds; 
            set &ds_truncated._ALL; 
            if flag = 'Y'; 
 
            drop XXXXXXX  
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                 %if %upcase(%superq(start_time_var)) ne NONE %then 
%do; 
                     time_start 
                     XXSTTIM_num 
                 %end; 
                 %if %sysfunc(varnum( 
                         %sysfunc(open(&ds_truncated._ALL)), 
                         folderex)) > 0 %then %do; 
                     folderex 
                 %end; 
 
                 %if %sysfunc(varnum( 
                         %sysfunc(open(&ds_truncated._ALL)), 
                         folderds)) > 0 %then %do; 
                     folderds 
                 %end; 
                 ; 
 
        run; 
 
    %end; 
 
%mend check_multiple_datasets; 

 

/* ============================================================================*/ 
                 MACRO CALL: Apply DCO cut-off to XXXX_MERGE & LBXX_MERGE 

                time_var_list = NONE ; no time variable exists in this dataset. 

                time_var_list = XXTIM ; variable exists in this dataset. 

    /*============================================================================ */ 
 

%check_multiple_datasets( 
    ds_list                = XXXX_MERGE, 
    date_var_list          = XXXXXXX_RAW, 
    time_var_list          = NONE, 
    convert_char_date_list = Y 
); 

  

%check_multiple_datasets(ds_list=LBXX_MERGE, 
date_var_list=LBDAT_RAW, 
time_var_list= ,  
convert_char_date_list=Y); 
 

 

Not every raw EDC dataset contains a domain specific start date variable. Domains such as XXXXSCOR collect 
subject-level data that is not tied to a single record-level date. For these datasets, you cannot apply the standard 
domain start date cut-off condition. 

Instead, you use each subject's earliest informed consent date derived from the XXXX dataset and stored in the 
variable FIRST_DOSE_DATE_DSXX as the cut-off anchor. A participant may provide informed consent before the 
cut-off date and then attend a screening visit after it. When you apply the cut-off logic based on informed consent, 
you consider only the date on which the participant signed the consent form not the date of the screening visit. If a 
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participant signs more than one informed consent form, you use the date of the first informed consent form 
signed as the reference date (Pang, PharmaSUG 2023, Paper CC-137) .  

/* ========================================================================================*/ 

 MACRO      : %DCO_CONSENT_DATE_CUT 

  PURPOSE    : Apply the subject-level DCO cut-off condition for raw EDC datasets that do NOT contain a domain   
specific start date variable. 

PARAMETERS : ds_list : Space-separated list of raw datasets to process.Each dataset must already contain 
FIRST_DOSE_DATE_DSXX (merged from XXX) and XXXXDAT (merged from XXX). 

OUTPUT     :  &ds_prefix._ALL — Full diagnostic dataset retaining ALL records  with missing_cond and flag for    
audit and QC.  &ds_prefix      — Final cut-compliant dataset retaining only records where flag = 'Y'. 

  /* ======================================================================================= */ 

%macro dco_consent_date_cut(ds_list); 
    %local ds_name ds_prefix; 
    %do i = 1 %to %sysfunc(countw(&ds_list, %str( ))); 
       %let ds_name   = %scan(&ds_list, &i, %str( )); 
        %let ds_prefix = %sysfunc(prxchange(s/_merge$//i, -1, 
&ds_name)); 
        %put NOTE: [%DCO_CONSENT_DATE_CUT] Processing dataset &i : 
&ds_name; 
        %put NOTE:   Cut-off condition : FIRST_DOSE_DATE_DSXX <= 
XXSTDAT; 
        %put NOTE:   Output prefix     : &ds_prefix; 
/*---/ 

          / STEP 1: For datasets with no domain start date, you compare each subject's earliest informed consent date 
 (FIRST_DOSE_DATE_DSXX, derived from XXX) against their treatment start date (XXXX, derived from XXX).   
/*---/ 
        data &ds_name._all; 
            set &ds_name; 
 
            length missing_cond $ 200 
                   flag         $ 1; 
            flag         = 'N'; 
            missing_cond = ''; 
/*---/ 

              / CASE 1: Both dates are present:  apply cut-off . You retain the record (flag = 'Y') only when 

              FIRST_DOSE_DATE_DSXX falls on or before XXXX. 

/*---/ 

 

            if not missing(first_dose_date_dsxx) 
            and not missing(XXSTDAT) then do; 
                if first_dose_date_dsxx <= XXSTDAT then flag = 'Y'; 
            end; 

 

            /*---/ 

             /  CASE 2: Both dates are missing entirely. You cannot apply any comparison : 
                 missing_cond captures the full absence of both date values. 
  /*---/      
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else if missing(first_dose_date_dsxx) 
                and missing(XXSTDAT) then do; 
                missing_cond = 'Year/Month/Day missing for '|| 
                               'recorddate/XXSTDAT; 
            end; 

 

            /*---/ 
              / CASE 3: One of the two dates is missing.You check each date independently and record which 
              component is absent in missing_cond. 

   /*---/ 
 

            else do; 

 

                if missing(first_dose_date_dsxx) then do; 
                    if      missing(year(first_dose_date_dsxx))  then 
                        missing_cond = catx('/', missing_cond, 
                                       'Year missing for recorddate'); 
                    else if missing(month(first_dose_date_dsxx)) then 
                        missing_cond = catx('/', missing_cond, 
                                       'Month missing for recorddate'); 
                    else if missing(day(first_dose_date_dsxx))   then 
                        missing_cond = catx('/', missing_cond, 
                                       'Day missing for recorddate'); 
                end; 
 
                if missing(XXSTDAT) then do; 
                    if      missing(year(XXSTDAT))  then 
                        missing_cond = catx('/', missing_cond, 
                                       'Year missing for XXSTDAT'); 
                    else if missing(month(XXSTDAT)) then 
                        missing_cond = catx('/', missing_cond, 
                                       'Month missing for XXSTDAT'); 
                    else if missing(day(XXSTDAT))   then 
                        missing_cond = catx('/', missing_cond, 
                                       'Day missing for XXSTDAT'); 
                end; 
 
            end; 
 
        run; 

 

              /*---/ 
          STEP 2:  
          You retain every record here:  including those with flag = 'N' and populated missing_cond values : so you 
          can audit, QC, and trace every record-level decision made during the cut-off process. 
     /*---/ 
 

        data &ds_prefix._all; 
            set &ds_name._all; 
        run; 
        data &ds_prefix; 
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            set &ds_name._all; 
            where flag = 'Y'; 
            drop missing_cond 
                 flag 
                 XXSTDAT 
                 XXSTTIM 
                 XXdstxt 
                 XXcdat 
                 first_dose_date_dsxx; 
        run; 
 
        %put NOTE: [%DCO_CONSENT_DATE_CUT] &ds_prefix complete — 
             flag=Y records retained, working variables dropped.; 
 
    %end; 
 
%mend dco_consent_date_cut; 
 

/* ========================================================================================*/ 

  MACRO CALL: Apply the informed consent date cut-off to XXXXSCOR. 

  XXXXSCOR contains no domain start date :  the macro uses 

  FIRST_DOSE_DATE_XXX <= XXXXDAT as the cut-off condition. 

/* ========================================================================================*/ 

%dco_consent_date_cut(ds_list = XXXXSCOR_MERGE); 
 

STEP 2.3 : %COPY_DATASETS MACRO 

Once you apply the subject-level data cut-off condition across all your raw EDC datasets and produce your final 
cut-compliant output datasets in the WORK library, you must move them to a permanent library for downstream 
SDTM and ADaM processing. You use the %COPY_DATASETS macro to copy all your DCO-compliant datasets from 
the WORK library to the target permanent library :  LIBXXX  in a single macro call. 

The macro accepts one parameter :  a space-separated list of dataset names to copy. It counts the number of 
datasets in the list using %SYSFUNC(COUNTW()), loops through each dataset name using a bounded %DO 
%TO loop, and uses PROC DATASETS with the COPY OUT= and SELECT statements to copy each dataset individually 
to the target library. This ensures that only the datasets you explicitly specify are moved & no unintended datasets 
are copied across. 

/* ========================================================================================*/ 

 MACRO      : %DCO_CONSENT_DATE_CUT 

  PURPOSE    : Apply the subject-level DCO cut-off condition for raw EDC datasets that do NOT contain a domain   
specific start date variable. 

PARAMETERS : ds_list : Space-separated list of raw datasets to process.Each dataset must already contain 
FIRST_DOSE_DATE_DSXX (merged from XXX) and XXXXDAT (merged from XXX). 

OUTPUT     :  &ds_prefix._ALL — Full diagnostic dataset retaining ALL records  with missing_cond and flag for    
audit and QC.  &ds_prefix      — Final cut-compliant dataset retaining only records where flag = 'Y'. 

  /* ======================================================================================= */ 

MACRO      : %COPY_DATASETS 
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PURPOSE    : Copy all DCO-compliant output datasets from the WORK library to the permanent target       
library     (LIBXX_N) for downstream SDTM and ADaM processing. 

PARAMETERS : ds_list  : Space-separated list of dataset names to copy from the WORK library to the 
LIB21_N permanent library. 

EXAMPLE CALL: 

%COPY_DATASETS (ds_list = XXXXSCOR); 

  /* ======================================================================================= */ 

%macro copy_datasets(ds_list=); 
       /*---/ 

      Count the number of datasets in the list. You use %SYSFUNC(COUNTW()) with an explicit space delimiter 
      to determine how many iterations the loop must perform. 
       /*---/ 

    %let count = %sysfunc(countw(&ds_list, %str( ))); 
    %put NOTE: [%COPY_DATASETS] &count dataset(s) to copy to 
LIB21_N.; 

 

    /*---/ 

      Loop through each dataset in the list using a bounded %DO %TO loop, guaranteed to terminate after copying all  
specified datasets. 
    - /*---/ 

    %do i = 1 %to &count; 
        %let dsname = %scan(&ds_list, &i, %str( )); 
        %put NOTE: [%COPY_DATASETS] Copying dataset &i of &count 
             — &dsname → LIbXX_N.&dsname; 
 

    /*---/ 

          Copy the current dataset from WORK to LIBXX_N.You use PROC DATASETS with COPY OUT= and SELECT to 
          copy only the explicitly named dataset & no unintended datasets are moved to the permanent library. 
          /*---/ 

        proc datasets library=work nolist; 
            copy out=lib21_n; 
            select &dsname; 
        quit; 
 
    %end; 
 
    %put NOTE: [%COPY_DATASETS] All &count dataset(s) 
successfully 
         copied to LIBXX_N.; 
%mend copy_datasets; 

 

/*======================================================================================== */ 
  MACRO CALL: Copy all DCO-compliant output datasets to LIBXX_N. 

  You pass the full list of final cut-compliant dataset names produced by the DCO cut-off macros. 

/*======================================================================================== */ 
%copy_datasets(ds_list = XXXXSCOR) 
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RESULTS  

Relevant Laboratory Findings  domain: record-level data cut-off using %CHECK_MULTIPLE_DATASETS 
Macro.  

 
Figure 3. SAS output of Relevant Laboratory Findings raw dataset merged containing each subject's Lab Dates & 
Time (LAB_DATE/LAB_TIME) & Treatment Start Date & Time (TRT_START_DATE/ TRT_START_TIME) Prior to 
Data Cut-Off Processing.  

 

 
Figure 4. SAS output of Relevant Laboratory Findings all seven records retained with derived 
variables Flag and Missing_cond after %CHECK_MULTIPLE_DATASETS macro processing.  

Green rows (Flag = Y) indicate records where LAB_DATE is on or before TRT_START_DATE and are retained in the 
final cut-compliant dataset.  

Red rows (Flag = N) indicate records excluded due to LAB_DATE occurring after TRT_START_DATE, or where one 
or both date components (LAB_DATE, TRT_START_DATE) are missing, as captured in the missing_cond variable. 
Orange text denotes unscheduled visit records.  
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Figure 5. SAS output of Relevant Laboratory Findings after final cut-compliant dataset and flag decision 
breakdown combined.  

The Reason column describes the specific cut-off condition applied per record, and the Decision column confirms 
whether the record was kept or removed.  

 

SAS Input Dataset of XXXXX before macro run with no record-level Start Date Present performing 
subject-level data cut-off using %DCO_CONSENT_DATE_CUT Macro  

 

 
Figure 6. SAS Output of XXXXSCOR raw dataset merged containing each subject's XXXX Assessment Score, 
Earliest Informed Consent Date (CONSENT_DATE), and Treatment Start Date (TRT_START_DATE) Prior to Data 
Cut-Off Processing. 
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Figure 7. SAS Output of XXXXSCOR dataset retaining all records with derived variables flag and missing_cond, 
identifying records that Meet the subject-level data cut-off Condition (flag = Y) and those excluded due to post-
cut-Off dates or missing date Components (flag = N). 

 

 
 

Figure 8. SAS Output of XXXXSCOR dataset: flag decision breakdown showing the record-level cut-off decision 
for each subject after %DCO_CONSENT_DATE_CUT macro processing.  

The REASON column describes the specific cut-off condition applied per record and the DECISION column 
confirms whether the record was kept or removed.  

Green rows (flag = Y) indicate records where CONSENT_DATE is on or before TRT_START_DATE and are retained 
in the final cut-compliant dataset.  

Red rows (flag = N) indicate records excluded due to CONSENT_DATE occurring after TRT_START_DATE, or where 
one or both date components are missing.  
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Figure 9. SAS output of XXXXSCOR final cut-compliant dataset containing where flag = Y (CONSENT_DATE on or 
before TRT_START_DATE).  

CONCLUSION 
This paper is essentially useful for Statistical programmers and Statisticians and anyone who comes up with similar 
scenarios (Byrichetti , Johnson, PharmaSUG 2016, p. 11). Implementing a data cut-off in a clinical trial 
programming pipeline involves careful consideration of several key decisions. Among the most important is 
determining at which stage of the data pipeline the DCO process should be applied. This paper advocates applying 
the DCO at the raw data stage, producing a new set of cut-compliant raw datasets while preserving the original 
uncut datasets as pre-raw datasets (Meares PHUSE 2018 , Paper DH06). This approach ensures that all SDTM and 
ADaM datasets inherit consistent cut-off points further, eliminating the need to apply the cut-off repeatedly at 
multiple stages of the pipeline and reducing the risk of inconsistency across domains. 

This paper demonstrates that data cut-off logic must be tailored to each domain's date structure. For domains with 
record-level dates (e.g., laboratory findings), the %CHECK_MULTIPLE_DATASETS macro evaluates each record 
individually against the subject's treatment start date. For domains without record-level dates (e.g., disease 
assessment scores), the %DCO_CONSENT_DATE_CUT macro uses the subject's earliest informed consent date as 
the cut-off anchor, applying comparisons at the subject level. Presenting both approaches highlights why 
understanding a domain's date structure is essential to selecting the correct macro and ensuring consistent cut-off 
logic across the dataset pipeline. 

The integration of standardized DCO methodologies, exemplified by the SAS macro described, holds significant 
potential to streamline trial operations and ensure consistency, ultimately driving advances in medical research 
and delivering better care to patients (Yang , PharmaSUG 2024 , Paper 10092).  
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