
Process Design and Tools for Supporting Hematology Blinded Patient Disease Response Review
Abstract:
This paper presents an implementation strategy for process design and building tools for blinded disease response 
reviews in hematology trials. We translate reviewer requirements into automated, reproducible workflows using 
SAS®, R and develop algorithm specification and functions for diverse data derivations and protocol-specific 
response assessment windows for various Hematology malignancies. The solution ensures auditability and 
traceability by keeping a running log of subjects, reported data and highlighting changes from prior reports 
delivered. This work demonstrates how leveraging various programming tools within team expertise and thoughtful 
process design can significantly improve the quality, consistency, and transparency of blinded patient data reviews 
in Hematology trials, ultimately supporting better clinical decision-making and regulatory compliance.

Decisions on Tools and Processes for Data Generation.

The below image gives a broad overall process view.  

Below images explain profile updates tracking, for the requested subjects at each round. For the 4 subjects request 
in round 3 - three subjects are compared with round 2 but one subject compared with round 1 instead. 
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To keep track of update in each round. These two fields can store this information.  

To highlight updated cells in the listing .  A call define within compute block is used to change background to orange
compute varlist;/*going through the varlist to highlight the variable fields that are updated 
from the previous ver.*/
/*y is initially set to 1*/
   %do %while(&y le %sysfunc(countw(&vars.)) );
/*token is set initially to the variable name of first column to be displayed */
      if index(varlist,"&token.") gt 0 then
         do;

%let y = %eval(&y + 1);
            call define("_c&y._" ,"style" ,"style={background=orange}");
         end;
      %let token = %scan( &vars ,&y. );
   %end;
endcomp;
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Tools Considered for generating the Data:
      We considered both R and SAS programming languages for this step and observed all the requirements can be met by both. 
Due to existing macros in SAS to read specifications and key variables and expertise with SAS, we preferred to use SAS for this 
step.

Decisions on Tools and Processes for Report generation:
     Screen shot from pdf profiles generated using SAS, that shows tracking changes for a subject with its last round.

For R we used Quarto markdown. It needs a profile template file (.qmd), with header.tex and R code to 
programmatically render the markdown profile template, once for each subject to create pdf.
         YAML header is important to set things like pdf output and its layout. Also, it points to header.tex .
         header.tex can take input information in form of R character vector, and it can be used to set titles 
dynamically, control spaces between columns and more.
          profile .qmd file is used to generate actual results. KableExtra:: kable_styling()  provided options to get a 
workable fomat.
      

profile.qmd

header.tex

YAML header

Screen shot of a sample subject pdf using R shows insertion of graphs:

Disclaimer:
      All interpretations and conclusions are solely those of the author(s) and do not represent the official position of Merck.

This summarizes our relative preference for executing tasks in SAS vs. R.
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Creating Data for the listings

Subject_I
D curr_flag extraction_date

18001 Y 20230620
18002 Y 20230620
18003 Y 20230620
18004 Y 20230620

Subject_ID curr_flag extraction_date
18001 20230620
18002 20230620
18003 20230620
18004 20230620
18001 Y 20230824
18002 Y 20230824
18005 Y 20230824
18006 Y 20230824

Subject_I
D

curr_fla
g extraction_date

18001 20230620
18002 20230620
18003 20230620
18004 20230620
18001 20230824
18002 20230824
18005 20230824
18006 20230824
18001 Y 20230928
18002 Y 20230928
18003 Y 20230928
18006 Y 20230928
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Conclusion:
            The planning approach and tool choices we implemented proved effective for our context, enabling clear traceable analysis, consistent and efficient 
profile generation across the SAS and R workflows we evaluated. The preference scale above  summarizing relative strengths of SAS and R for specific tasks 
may also help teams quickly gauge which environment better fits their needs. That said, there is no single best method for all teams. Optimal decisions should 
be driven by each team’s specific circumstances, including programming expertise, vendor requirements, tooling ecosystem (e.g., organization-specific 
packages), and available SME support. We offer this experience as a practical starting point, with the expectation that readers will adapt methods and tools to 
fit their own project needs and constraints.

Background And Context
• Hematology-oncology response review requires integrating diverse clinical data with radiologic imaging, using 

disease-specific criteria (e.g., CLL, WM, Lugano) that prioritize different indicators.
• Reviewers need interpretable, derived data available before ADaM datasets are available, necessitating early 

specifications and generation of new analysis and reporting.
• Our approach spans end-to-end: requirements gathering, tool evaluation aligned with team programming skills and 

development of specifications/processes to operationalize early response assessments.
• Imaging vendors engaged by sponsors have varying report requirements, primarily driven by the response criteria 

in use.
• CLL-focused reports emphasize CBC measures (Hemoglobin, ANC, Absolute Lymphocyte count, WBC), derived 

baseline flags, change from baseline/nadir, plus bone marrow, lesions, procedures, symptoms, and adverse events.
• WM-focused reports prioritize Serum IgM, Serum Immunofixation, and Cryoglobulinemia, with less emphasis on 

CBC compared to CLL.

Below picture is Intersection of Bone Marrow, Blood Vessels and Key Hematologic Cells Pertinent to CLL 
Assessment
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