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Ontology and data structure modeling is not new 

 

Taxonomies/Ontologies explain our conceptualization (understanding) of the 

world while information models (of data structures) describe and constrain how 

the data is stored and transmitted in messages.  

– Thomas Gruber "A Translation Approach to Portable Ontology Specifications": 

Parmenides, was among the first to propose an  

ontological characterization of the fundamental nature or reality of things 

Principal questions of ontology: 

"What can be said to exist?" 

"Into what categories, if any, can we sort existing things?" 

"What are the meanings of being?" 

"What are the various modes of being of entities?" 

Parmenides, 5th BCE 

http://tomgruber.org/writing/ontolingua-kaj-1993.pdf
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Useful data surrounds the donation process  

and should be “freed” to improve donor experience & outcome 

Who benefits from data freed from its primary donor suitability and 

component manufacturing use? The donor, others, but ultimately the Patient 
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But without a way to organize the data 

we are easily overwhelmed by the sheer volume of it 

‘I wonder…if we haven't become so numbed by all 

these numbers that we are no longer capable of 

truly assimilating any knowledge which might result 

from them.‘                  -Michael Lewis, Moneyball (2004) 

 

Chapter 4: Field of Ignorance, p95 
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5 

There are many stakeholders of data & its analysis 

Futball example: Player Roster 

• Who benefits? 

Players, parents, managers 

 

Static, minimally changing data collection 
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There are many stakeholders of data & its analysis 

Team Standings 

Who primarily derives value? 

Fans, governance body, bookies 

High level data 

Great for overall high level status (eg surveillance) 

Suggests additional information needed to predict success 

Additional information understood  

within a broader context 
Minimum Data Set 
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There are many stakeholders of data & its analysis 

Comparisons and Predictions require granular data from 

many sources 

Who primarily derives value? 

Managers, clubs, fans, countries,  

media, statisticians, financiers 

More complex and granular data  

Comes from many sources (from many data owners) 

Dynamically changes 
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There are many stakeholders of data & its analysis 

The same data is used and viewed in dramatic ways 

Who primarily derives value? 

All stakeholders for different reasons 

 

Explain what has happened and predict what may continue to happen 

Requires access to variety of data and ongoing refinement of models/ideas 

Not possible within the context of minimum data set alone 
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• Appropriate donation type, frequency,  

minimum Hgb, & volume 

– Male versus Female donors 

– Estimated total blood volume 

– Annual Blood and Plasma loss 

 

• Reducing events and reactions 

– Young versus older donors 

– First time versus repeat donors 

– Prompt Identification & Treatment 

– Falls and Injuries 

– Preventions & Interventions 

– Iron or Calcium depletion 

– Increasing donor satisfaction/return rate 

 

Who benefits? Future donors, medical staff 

Donor Safety is universal! 
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US Donor Hemovigilance Working Group 

• HISTORY:  

– WG began in 2007 as a public-

private partnership  

– Desired to support variety of 

stakeholders 

– Initially validated by 3 facilities 

• GOALS: 
– Develop a US DHV common definition 

set (CDS) based on 

• Existing and models, both nationally and 

internationally. 

• Objective evidence-based criteria, signs 

and symptoms 

• A voluntary, secure, non-punitive system.  

– International CDS standard with defined 

minimal (MDS) & optional data elements  
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AABB First Donor Hemovigilance Annual Report: 2012 data 

• Adverse reactions from 1,171,906 individual donations 

 

• Denominator Data: 100% univariant 

 

• 99% Allogenic donations (1% total autologous, directed, and therapeutic) 

 

• 148 Potential data + 80 univariant denominator data elements 
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Q: How long does it take to report? 

A: Time allocation ~ 3 ¾  hrs/mo 

• IT Data download (<1h) 

– electronic reaction information 

– denominator data 

 

• DHV file manual data entry (2.5h) 

– Initially, additional documentation 
from forms added ~15m  per record. 

– Reduced to <5 min each or ~ 15 
reports/hr in <1mo use 

 

• Upload to DHV website (<15m) 
 

• Initially took 6h/mo longer 
– Now takes same time as before, 

with more data for analysis 

+ 
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Q: What type of data elements are gathered? 

A: Reaction Type & Category + optional signs &symptoms  

Table Reaction Example 

Reaction 

Type 

Reaction Category  

Vasovagal Prefaint, no LOC (uncomplicated or 

minor)  

LOC, any duration (uncomplicated)  

LOC, any duration (complicated)  

Injury  

Local Injury 

related to 

needle 

Nerve Irritation  

Hematoma/Bruise  

Arterial Puncture  

Apheresis Citrate  

Hemolysis  

Air Embolus  

Allergic Local  

Systemic  

Anaphylaxis  

Other Other 
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Q: How much data do you report? 

A: Not all of it…by design 

Table X: Attribute Reporting 

Donor Variable 

  

Percent 

reporting 

Age 100% 

Donation History 100% 

Donation Type 100% 

Gender 100% 

Procedure Type 100% 

Ethnicity 80% 

Collection Site 80% 

Pulse 60% 

Sponsor Group Type 60% 

Weight 60% 

Blood Pressure 40% 

Race 40% 

Device Manufacturer 20% 

Device Model 20% 

Height 20% 

Device Software 0% 

Container 

Manufacturer 0% 

Container Kit Type 0% 

 

 

 

2012-2103  (~22  facilities in the cue) 

• 5 facilities reported  2012 data 

 

• 2 other facilities with partial data  

 

• 8 in contract talks 

 

• 7+ adopting CDS 
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Q: How much data do you report? 

A: Not all of it…by design 

Total 

Elements 

Minimum 

required 

Allows null Min Elements 

Donor 

Data 

7 4 3 Organization name, Donor ID,  

 

DOB, gender 

 

Donation 

Data 

36 5 

(2 + 3) 

31 Organization name, Donor ID, 

Collection Center, Donation ID,  

Donation Date 

Reaction 

Data 

25 7 
(2+2 + 3) 

18 Organization name, Donor ID, 

Collection Center, Donation ID,  

 

Reaction Type, Reaction 

Category,  update-flag 

Courtesy Pilot Facility Bonfils Blood Center, Denver Co 

+ 80 elements in Denominator  Data 
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Q: How accessible is the requested data?  

A: Initial gap shows all data is not readily available. 

Total 

Unique 

Elements 

(% avail) 

 

Inform. 

System* 

(BECS) 

 

Primary 

Forms 

 

Not 

Collected 

 

Not 

Relevant  

Initially 

Reported 

to DHV 

(%) 

Donor  7 (100%) 7 0 0 0 7 (100%) 

Donation 34 (46%) 12 7 12  
(height/ 

manufact/kit) 

3  
(total protein/ 

Hgb) 

12 (35%) 

Reaction 21 (83%) 0 21 

+1 update flag 

0 0 
 

10 (48%) 

Total 62 (64%) 31% 44% 19% 6% 29 (47%) 

Courtesy Pilot Facility Bonfils Blood Center, Denver Co 

Primary Forms:  Included on DN Incident Form, Donation Record, or Apheresis Run Sheet 

Not Relevant: Not intended for our business (eg total protein) 
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Donor Demographics (n=1,171,906 individual donations) 

*Aph PLT 14.2%, dRBC 14.2%,   PLT & RBC  1.2%,  

PLT & Plasma  1.6 %, other multi-comp 1.7% 

 

Attribute Donation % Reaction % Reaction %/ 

Donation% 
 

GENDER 

Female 47.9 65 1.36 

Male 52.1 35 0.67 

 

Donation Status 

First Time Donor 14.6 31.3 2.14 

Repeat Donor 85.4 68.7 0.80 

 

Donation Type 

Whole Blood 75.5 83.6 1.11 

Automated* 24.5 16.4 0.67 
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16 - 18 years 
11% 

19 - 22 years 
7% 

23 - 29 years 
9% 

30 - 39 years 
12% 

 40 - 49 years 
17% 

50 - 59 years 
23% 

60 - 69 years 
15% 

70 - 79 
years 

5% 

≥80 years 
1% 

Donations by Donor Age 

>40yo = 61% 

 

>60yo = 21% 

 

High School = 11% 
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Reactions By Type and Donor Age 
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Age in Years 

Reactions by Type and Donor Age 

Vasovagal Reactions Hematoma/Bruise Reactions

28.7% First time 

donor rate  

Age 

Reaction rate for all 

reactions types per 1,000 

Donations 

(all p<0.001)* 

16 - 18 years 29.7 (2.28)* 

19 - 22 years 22.2 (1.69) 

23 - 29 years 17.2 (1.3) 

30 - 39 years 12.0 (0.91) 

 40 - 49 years 9.3 (0.7) 

50 - 59 years 8.7 (0.65) 

60 - 69 years 9.3 (0.7) 

70 - 79 years 9.0 (0.67) 

≥80 years 12.3 (0.93) 
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Surveillance Type Reaction Rate Summary Table 

per 1,000 donations 
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Seasonal Donation Patterns Among Donors 
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Reaction Rate by Collection Site 

Potential limitations of univariant analysis 
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Reactions by Location 

Bed 
55% 

Canteen 
24% 

Off site 
13% 

Other 
location on 

site 
4% 

Registration 
0% 

Screening 
2% 

Transit to 
canteen 

2% 

• 2% Pre-donation 

 

• 55% While on bed 

 

• 43% Post-donation 

6% walking onsite 

4% in bathroom 

13% offsite 
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Collection Facilities are Discovering 

Additional and Innovative Uses for their DHV Data 

• Medical Affairs (Assessing post implementation effectiveness of risk reduction strategies) 

– Implementation of pre-hydration stations and salt replacement initiatives 

– Restriction of blood donations based on new total blood volume calculation 

– Impact of staff tension training on donor adverse events 

• Quality Assurance (As part of a quality essentials program) 

– Comparison of facility reaction rates to national aggregate results 

– Denominator data helps identify statistical sampling size needed for auditors 

• Operations  

– Impact on donor adverse events as a result of pure operational changes 

– Changes in bag size and manufacturer (450ml – 500ml) 

– New mobile double red cell collection program 

– New staff monitoring for high risk donor groups (eg high school blood drives) 

– Descriptive denominator data being used for marketing and recruitment 

• Business Review Made Easy (Standard DonorHART™ reports are used) 
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Current and Future Directions of AABB Donor HV 

• Continued alignment with international DHV definitions (New Charge) 

– Help develop thoughts around both Minimum Data Set (MDS) and larger 

Common Definition Set (CDS) 

 

• Formally define DonorHART™ Lite 

 

• Implement bi-variant and multi-variant denominator data capabilities 

 

• Begin DHV research projects, such as… 

– impact of Iron and Calcium depletion in donors 
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International Donor Vigilance Efforts: 

Evolving how Collection Centers view their data 

Stage Description Benefits 

I Internal data collection Local data gathering and research 

II Internal adoption of external 

standard vocabulary 

Ability to compare your data to others based 

on internationally accepted vocabularies 

III Surveillance data 

(aka minimal data set) 

•Minimal common surveillance data that can 

be shared and compared internationally 

•Surveillance detail summarized in AABB 

annual report 

IVa Basic Benchmarking  

(aka DonorHART lite) 

•Data incorporated into AABB donor 

hemovigilance annual report 

•Donor hemovigilance dashboard 

IVb Enhanced Benchmarking with 

extended data mining capability 

(use of common definition set) 

•Shared process improvement expertise to 

improve donor outcomes 

•Increased BECS data liquidity (donor 

demographics, business analytics, etc) 
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Final thought… 
Who knows how future generations will be inspired by our freed data 

Thank you! 

kland@bloodsystems.org 


