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Saving Lives through System Optimization 

Faster, more automated systems and simplified workflow help deliver transplants to patients 

who need it the most.  

By Rita A. Georgiou, Project Manager/Data Engineer 

The National Marrow Donor Program – Reaching across a Nation to Heal 
Since the start of the National Marrow Donor program in 1986, more than six million Americans have been added to the 
national registry of marrow donors. The number of new donors to the registry continues to increase every year, in 2008 
the National registry had an increase of approximately 515,000 new donors. The numbers for 2009 have shown an even 
more dramatic increase with over 400,000 new donors added to the registry in the past six months. A marrow or blood 
cell transplant is performed to help patients with leukemia, lymphoma, and other life-threatening diseases to live longer 
and healthier lives.  The National Marrow Donor Program donates much of its success to the organizations and centers 
that help it reach across the nation.  Looking at the chart below, the NMDP is comprised many affiliations and 
organizations. One of those organizations is the C.W. Bill Young Department of Defense Marrow Donor Center (DoD), 
located in Rockville Maryland.  
 

 
 
C.W. Bill Young Department of Defense – Success beyond Measure 
The Department of Defense Marrow Donor Center provides support for any and all military personnel who wish to 
volunteer as marrow donors.  Since the start of the program, more than 600,000 service members have been added to 
the national registry.  The military is the nation’s largest source of whole blood donations, the donor center targets 
military personnel more so than other organizations because of the propensity of military personnel to meet the strict 
health and age requirements setup by the national registry.  Since the DoD is the single largest contributor to the 
National Marrow Donor Program, their caseload has always been at maximum capacity leaving little time to facilitate or 
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The NMDP expects to 

more than double their 

capacity by the year 

2015, creating a huge 

cause for process 

reformation within the 

DoD.  

develop improved processes. The C.W. Bill Young Department of 
Defense Marrow Donor Center adds between 50,000 and 100,000 
new donors to their registry each year.  
 
The DoD has been seeking a way to improve workflow, and migrate 
from a system and database reaching end-of-life in order to 
provide a more stable system.  This needs to be done while 
continuously adding donors to the national registry and without 
crippling their day to day processes.   The National Marrow Donor 
Program increases the amount of transplants each year and is 

expected to double their capacity by 2015, thus increasing the goals and objectives for the C.W. Bill Young Department 
of Defense Marrow Donor Program.   
 
Through partnership with the Department of Defense Marrow Donor Center, Data Blueprint, a data management 
company located in Richmond, Virginia, has been able to provide faster and more automated systems  which enabled a 
more simplified workflow and improved turn-around time between initial donations and full blown life saving 
transplants.  
 
A Recognized Need for Change 
Since technology in the field of DNA typing is constantly advancing, the methodologies and data produced during the 
bone marrow typing and classification processes are continuously updating and changing.  Given the complex nature 
and the large volume of data, the Department of Defense Marrow Donor Program aimed to revolutionize their data 
architecture with a specific focus on providing increased operational efficiency as the workload and number of 
registered donors continued to rise.  Due to the importance of the work and of the underlying data, the Department of 
Defense realized the need for a unified and consistent system including data constraints and dependencies in order to 
produce a normalized and functional database worthy of hosting results critical to the success of the national registry.  
 
The Department of Defense had been using a combination of applications to support their business processes.  This 
multi-faceted ssystem resulted in duplicated data, multi-step tasks, complex training, substantial paper trail records, 
complicated processes and integration failures.  The existing applications included, but were not limited to; Paradox 
DMBS, Oracle, and the Microsoft Office Suite.  As the Paradox software reached end-of- 
life support, the program directors identified the need to move to a more modern 
database system. The previous system provided minimal use of customized / ad-
hoc reporting and limited data constraints on critical donor information, which 
lead to a high number of data inconsistencies and errors as well as a lethargic 
reporting mechanism for results and business metrics.  In order to expedite 
the process of database and interface development the program directors 
engaged Data Blueprint’s team of data engineer experts to address the 
immediate need for improvement, corporate growth, and enhanced 
integrated functionality.   
 
Reaching the Future - A Plan to Move Forward 
The redesign included working with the Department of Defense in order to 
identify the key areas of improvement, and to prioritize the points of pain which 
demanded immediate attention.  The goal was to address the high priority issues while 
keeping a vision of the entire renovation.  The management team at the donor center 
pinpointed their first priority as the lab and identified the need for automation and integration among the different lab 
sections. Work began immediately with the lab technicians and information technology staff to identify a customized 
solution and platform design capable of meeting the needs of the organization’s growing business demand.   
 
Since this area of technology is constantly advancing and the caseload is continually growing, with more than four 
thousand new donors each year, the Department of Defense needed a platform that would withstand the change and 
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growth while providing functionality for future expansion.  With the needs and 
goals of the Marrow Donor Center in mind, the engineering team recommended 
the application be developed using the C# language and .NET framework.  The 
primary functions of the desired platform are: Create-Read-Update-Delete 
(CRUD) therefore, .NET framework was identified as the best platform to allow 
for rapid application development and to supplement the anticipated growth of 
the donor center.  Migration from the existing multi-platform technology to a 
unified C# .NET application will ensure that the application is maintainable and 
the technology is well supported throughout the programming community.   
 
Faster, Automated, and Seamless – Introducing Allelos 

The goal of the initial phase was to design and implement a solution that would mimic the look and feel of the current 
system, with a stronger more integrated back-end to reduce time spent importing results, correcting copy/paste and 
typographical errors, and creating manual reports.  The result was Allelos.  The project and engineering team 
successfully created and deployed Allelos, a software for lab interface,i at the Department of Defense Marrow Donor 
Program during the 2008-2009 calendar years. Work has been done to engineer the platform to help the donor center 
integrate their testing and reporting systems into one assimilated interface in order to decrease turn-around time and 
decrease errors, transfers, and data redundancies.  The data engineering experts worked with supervisors from each of 
the following lab sections; Large Volume and Family Typing, New Allele and Confirmatory Typing, and Sequence Based 
Typing.  Each of the supervisors representing the above groups provided the needs and requirements regarding their 
business processes and procedures.  The Data Blueprint team worked to engineer the Allelos solution to be not only 
functional, but improve upon the processes for all lab divisions, and accomplished this without creating an entirely new 
system that would interfere with time and results to the NMDP.  Exact metrics on the benefits of Allelos are still being 
gathered by users and management at the donor center. However, it has been noted that the time to complete lab 
testing on samples has greatly been reduced due to the efficiency of Allelos and the integrated database of results.   
 
A single, normalized data source 
Multiple disparate databases were integrated into one SQL Server 
database allowing users to have the holistic view of their data at their 
fingertips.  Data can now be passed safely and effectively from one 
testing area to the next without data inconsistencies, redundancies 
and corruption.  The manual process of transferring files through a 
secured folder on the network has been eliminated and results are 
now imported automatically upon completion within the typing 
software.  Different lab sections now have the ability to cross analyze 
data on a single donor identification number and, where available, see 
results for all testing performed to that particular sample, as well as, 
testing dates and transmission to national registry date/time 
information.  
 
 
Integration 
The design of Allelos allows for external programs such as FUSION and 
ASSIGN to be accessed automatically without a physical transfer from the users.  This means that data is automatically 
pushed to the database as soon as results are complete.  This allows the supervisors and lab technicians to review and 
report typing results to the National Marrow Donor Program faster than ever before.  The results lend to a reduction of 
errors in file naming, data transfers, and updated records in the Allelos master database.  Also, since results are 
uploaded to the database as soon as they are complete, the turn-around time for producing results to the national 
program has decreased exponentially. The result of this integration is that patients are being connected to potential 
donors faster, safer, and more reliably.  
 
 

“Previously, I had to look in 

many different databases to get 

the information that I needed – 

now all of that information is 

stored in one database.”  

“The Allelos software is able to 

communicate with other 

software applications [FUSION 

and ASSIGN] so the different lab 

sections can import their results 

into the same database and we 

can see each other’s results 

easily – no more cut/paste or 

typographical errors from 

manual entry.” 
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Cross-Lab Functionality 
Supervisors now have the ability to view results from multiple lab sections simultaneously. Previously, if one division 
wanted to see a sample, a paper form had to be manually generated then approved through supervisor channels before 
being sent to the requesting division.  With the new system in place, a request for typing can be initiated by a click of the 
computer mouse and instantly accessed, thereby reducing substantial amounts of paper, manual efforts and time to 
access life-saving information. 
 
Reporting 
All reports sent to other donor centers, including the national program can be compiled and sent within the Allelos 
program.  This reduces technician error, eliminates email attachments and provides the supervisors with an exact date 
and time stamp for each report sent from the donor center.  The previous process included generating a report and 
attaching an exported file to an email.  Allelos was integrated into the mail delivery system which allows for reports to 
be sent without creating an export or attaching a file, and are done with the click of a button.  The supervisors at the 
donor center have the ability to maintain a list of contacts to whom reports may be sent.  The intended recipient is easily 
chosen from a list and the report is sent directly from Allelos.  This reduces time and manual mistakes while improving 
the flow of the donor centers business process and increasing the number of results sent to the national registry.   
 
Sample location and look-up 
One of the many new features introduced with the implementation of Allelos is the ability to look up a sample’s location 

and/or perform a quick-view of results and status.  Allelos allows users and 
lab technicians to input a donor identification number and retrieve that 
sample’s master record.  The master record consists of all updated 
information pertaining to a sample, including, but not limited to:  typing 
results sent to the National Marrow Donor Program; repository and swab 
locations within the donor center; and information regarding the donor’s 
contact information.  This information is used as a high-level overview of 
the donor identification number.  Once the master record is accessed, the 
lab technicians have the ability to drill down and explore details pertaining 
to the exact HLA typing and alleles for each typing result.  

 
Tray Map Creation 
The donor center, with help from Allelos, now has the ability to complete automated tray maps which are used as a 
guide to place samples in a testing tray for identification.  The previous software used by the donor center allowed for 
tray maps to be created and printed but the resulting tray map was not stored in the system for future reference or 
sample look-up.  With Allelos, the lab supervisors can create tray maps well in advance, or at the time of need, and store 
them in the database for future use.  This enabled the development of a repository that would display where any 
samples were located at the donor center in case re-testing was necessary, and helped lab technicians to identify 
samples at a later time without navigating through a paper based repository of previously created tray maps.  Since the 
development and implementation of Allelos, a user can enter a donor identification number and the software will 
inform them as to which tray map(s) the sample is located, and where that tray map is stored in the repository so that 
the tray map can be accessed and reused when necessary.  This decreases the lab technicians time spent searching for a 
sample and increases the time they spend in the lab testing samples to find potential matches for much needed donor 
patients.  
 
 
Continuous Organization Improvement – Reaching the Donor to Save Patients 
Developing, implementing and using Allelos has made a significant and positive impact on the DoD Bone Marrow’s 
ability to identify, type, store and access blood donor information in order to save lives, and the efforts to improve 
continue.  At this time, there are still thousands of patients who die waiting for a life-saving bone marrow donation.  
C.W. Bill Young Bone Marrow Center is dedicated to improving processes donor recruitment, donor confirmatory typing, 
donor workup and sample transmission in order to get the necessary transplant patient and the potential donor 
connected. Reducing the time that a sample spends at the Donor Center will allow the program to double the workload, 

“It is difficult dealing with complex 

systems and massive amounts of data 

and Data Blueprint has been very 

accommodating with our 

suggestions/requirements.” 
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and the number of potential donors to patients, without doubling the physical resources necessary to complete the 
tasks.  Automating a once manual, paper-based, process will provide more transplant patients with the critical donation 
they need faster, and will reduce the amount of manual errors in the system caused by hand-typed information.  
Automatically entered data will provide a basis for reporting metrics to evaluate performance and ways to continuously 
improve business processes and workflow that are currently not available to the management team.  At the moment, 
the time from a donor’s information session until the day of the donation, known as the workup period, could be as 
short as three weeks or as long as several monthsii.  Anything done to decrease the amount of time in workup will 
enable a patient to receive a much needed transplant faster, giving them a higher percentage for survival.  
 
The next phase of process improvement is the development of an application built to interface with the current national 
donor system known as STARLinkiii.  This will allow end users to quickly pull and push information to the appropriate 
locations, automate emails to Search Coordinators, Transplant Centers and Collection Centers, as well as help facilitate 
reimbursement and billing schedules.  This new application will work to enforce the desired workflow and help 
coordinators keep on task as they handle multiple cases simultaneously.  The new process will imbed a series of checks, 
balances and logs which comply with the current Standard Operating procedures in order to meet the needs of the end 
users and the stakeholders.  This phase of development is currently in the requirements gathering stage, but is expected 
to have huge and far-reaching impacts. 
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° The search to find a donor for a patient is a multi-step process beginning with a preliminary search which identifies potential 
matches on the registry for specific patients.  A formal search is then initiated that requests a specified number of those potential 
matches to have additional testing to then identify the best match for a donation. A formal search for one patient can include 
anywhere from one to fifteen donors.  
i
 Allelos was created, designed and implemented by the Data Blueprint project and engineering teams and is copy-righted under 
Data Blueprint, 2009. 
ii
 The average time for a workup process is currently four to six weeks. 

iii
 STARLink is a third party software used by the National Marrow Donor Program to facilitate reporting and the donor matchup 

process. 


