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Layered data reporting allows DonorHART ™ to meet a variety of donor
vigilance needs: The first annual report of the AABB US Donor
Hemovigilance System.

Kevin J Land MD
Chair, US Donor Hemovigilance WG
Senior MD, Blood Systems



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=voIwLHpgue5MIM&tbnid=JwVnqd9H6EB2qM:&ved=0CAUQjRw&url=http://www.singleblackmale.org/2011/12/05/the-good-the-bad-the-ugly-of-a-mans-ability-to-compartmentalize/&ei=JZ8TU6LACavy2gWk64CgDw&psig=AFQjCNErlQmplS-MXfKwMKiGEnJukpzTOA&ust=1393881228045659
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=voIwLHpgue5MIM&tbnid=JwVnqd9H6EB2qM:&ved=0CAUQjRw&url=http://www.singleblackmale.org/2011/12/05/the-good-the-bad-the-ugly-of-a-mans-ability-to-compartmentalize/&ei=JZ8TU6LACavy2gWk64CgDw&psig=AFQjCNErlQmplS-MXfKwMKiGEnJukpzTOA&ust=1393881228045659

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":

Principal questions of ontology: % 1 b
"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, 5t BC

Parmenides, was among the first to propose an United Blood Services

2 ontological characterization of the fundamental nature or reality of things



http://tomgruber.org/writing/ontolingua-kaj-1993.pdf

Useful data surrounds the donation process
and should be “freed” to improve donor experience & outcome

B - i

Who benefits from data freed from its primary donor suitability and United Blood Services
3 component manufacturing use? The donor, others, but ultimately the Patient




But without a way to organize the data
we are easily overwhelmed by the sheer volume of it

‘| 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)
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Chapter 4: Field of Ignorance, p95
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There are many stakeholders of data & its analysis

Futball example: Player Roster

« Who benefits?
Players, parents, managers

Static, minimally changing data collection

GOALKEEPING STATISTICS
NUM NAME

1 Victor Valdés

13 José Manuel Finto
25 Dlazabal
OUTFIELD STATISTICS
NUM NAME

3 Gerard Piqué

4 Cesc Fabregas
16 Sergio Busquets
9 Alexis Sanchez

i Pedro

B Andrés Iniesta

fi Xavi

10 Lionel Messi

22 Dani Alves

21
14
11

18
15
17

20
24
28
19
29
12
27

Adriano

Javier Mascherano
Meymar

Martin Montoya
Jordi Alba

Marc Bartra

Alex Song

Carles Puyal
Cristian Tello

Sergi Roberto
Adama Traore
lbrahim Afellay
Jean Mario Dongou
Jonathan Dos santos

Patri

United Blood Services




There are many stakeholders of data & its analysis
Team Sta’n d I n gS Additional information understood

Minimum Data Set within a broader context

Who primarily derives value? Liga BBVA / \

c Standings
Fans, governance body, bookies
4 Team GP W D L GF GA GD PTS
1 Real Madrid 26 20 4 2 73 26 47 64
S Deportivo PO - . ERANCE 2 Afético Madrid 2% 19 4 3 61 21 40 61
'@‘ e ‘ 3 Barcelona 25 19 3 3 70 20 50 60
" 4 Athletic 26 15 5 6 49 30 19 50
LFP 5 Vilarreal 26 13 5 8§ 47 31 16 44
6 Real Sociedad 25 12 7 6 46 35 11 43
: ; 7 Levante %6 9 9 8 26 31 5 36
Brcelna 8  Valencia 25 10 5 10 38 36 2 35
' N 9 Sevilla 25 9 8 8 43 41 2 35
’rﬁallorca 10 Espanyol % 9 6 1 29 32 3 33
11 Celta Vigo 6 & 6 12 32 37 5 30
12 Osasuna 26 8 5 13 24 39 15 29
P’ 13 Elche 26 7 8 1 23 37 14 29
{I\._l () 14 Granada 26 8 3 15 22 36 14 27
A i 15 Getafe CF 26 7 6 13 23 40 7 27
Q (ﬁ P;@ e 16 Méalaga 26 6 8 12 24 35 11 26
g vmm 17 Almeria 25 7 5 13 24 42 18 26
18 Valladolid 26 4 11 11 28 44 16 23
19 Rayo 25 6 2 17 25 59 34 20
20 Real Betis Q 3 17 21 56 35 y

High level data United Blood Services

Great for overall high level status (eg surveillance)
Suggests additional information needed to predict success




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
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Keeper

José Manuel Pinto
Keeper

Oier Dlazabal
Keeper

Gerard Pigué
Centre Back
Carles Puyol
Centre Back &
Javier Mascherano
Centra Back

Marc Bartra
Centre Back
Jordi Alba
Left-Back
Adriano

Left-Back

Martin Montoya
Right-Back

Dani Alves
Right-Back
Sergio Busquets
Defensive Midfield
Alex Song
Defensive Midfield
Xavi

Central Midfield
Andrés Iniesta
Central Midfield
Jonathan dos Santos
Central Midfield
Sergi Roberto
Central Midfield
Cesc Fabregas
Attacking Midfield
Ibrahim Afellay
Left Wing

Neymar

Left Wing

Cristian Tello

Left Wing

Pedro

Right Wing

Alexis Sanchez
Right Wing

Isaac Cuenca
Right Wing

Lionel Messi
Centre Forward
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1,74

1,83

1,74
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1,858

2002 to 2014

2008 to 2014
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2008 to 2015

1999 to 2016

2010 to 2016
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2012 to 2017

2010 to 2017
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2008 to 2015

2008 to 2018

2012 to 2017

1998 to 2016

2002 to 2018
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12.000.000 €

200.000 €

800.000 €

36.000.000 €

1.000.000 €

15.000.000 €

12.000.000 €

25.000.000 €

15.000.000 €

12.000.000 €

18.000.000 €

45.000.000 €

18.000.000 €

10.000.000 €

55.000.000 €

3.000.000 €

8.000.000 €

50.000.000 €

5.000.000 €

60.000.000 €

5.000.000 €

25.000.000 €

20.000.000 €

2.000.000 €

120.000.000 €

+*

+
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Average sge: 27,2 Years

Total: 223.100.000 €

@-MV: 23.524.000 €

More complex and granular data

Comes from many sources (from many data owners)
Dynamically changes

United Blood Services
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There are many stakeholders of data & its analysis
The same data is used and viewed in dramatic ways

Summary of predictions Probability of....
Score Home Win Draw Away win

. . . - Real Madrid 2- 0 RealZaragoza 15% [87% N  10% 3%

Real Sociedad 0 - 2 FC Barcelona 17% 5% 13%
Wh 0] p rimari Iy d erives Val ue : Deportivo La Coruiia 1 - 1  Atlético Madrid ~ 12% 45% 25% 30%
. Levante UD 1 - 0 Sporting Gijon 16% _ 28% 22%
All stakeholders for different reasons MilagaCF 1.0 HorculesCF  1s% 2% 0%  28%
Racing Santander 1 - 0 RCD Mallorca 13% 48% 27% 25%

UD Almeria 0 - 1 SevillaFC 10% 28% 22%
*“illarreal CF 2 - 0  Getafe CF 17% NS 18% %
Osasuna 1- 0 Valencia CF 12% 49% 26% 25%
DEspanyol 2-1 AthleticBilbao 10% [[182% 1 23% 25%

CHAMPIONS LEAGUE: TOP 16 BEST TEAMS vs TOP 16 RICHEST TEAMS (2003-2012)
- Choose a year to compare the 16 top budget VS 16 Top best
2003 2004 2005 2006 2007 2008 2008 2010 2001 teams during this season

Choose teams to TOP 16 RICHEST TEAMS 2003-2012
highlight themn

Fesameona|*
4000

Chelsea

FC Bayern M

Manchester Lni
FC Bayern Munchen 3000
Arsenal | 'l )
ester Unite :

Chelsea 2000 ——— ester Lni Real Madrid
Al f ' Munchen Apoel
Intemazionale 1000 Olympique
Liverpoal Chelsea
Shalke 04 o

o TOP 16 CHAMPIONS LEAGUE TEAMS 2003-2012 Arsenal

Berfica

Tottenh
s Charmpion nchester City )
Manchester City — Internaziona
Finalist ||I AC Milan
e 4! Arsenal
Sermi-Final .
Dlympique Marseille e \ ! i = Liverpool C5K Moskva
ASRoma | ) - Juventus Bayer Leverk
AR Quarter-finals i | \‘l [ sia Dormund Olympique
Qrussia Lormun |
iternazionale ympig
Olympique Lyonrais . - (- Tottznham Napol
Napoli } | [ shalkeos /Baseluga
| Mapoli
Hamburger SV | p .
amburger Foundoi15 | | \ JeMarseille Zenit St Pete
AL, Madrid — ’ J
Newcastle v
. %
Biggest
Sources: Football Money League, Deloitte 2003-2012 & UEFA historical data - budget Powered by quadrigram

Explain what has happened and predict what may continue to happen

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

Not possible within the context of minimum data set alone



Donor Safety Is universal!

« 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
— lIron or Calcium depletion
— Increasing donor satisfaction/return rate

United Blood Services

Who benefits? Future donors, medical staff




US Donor Hemovigilance Working Group

A8

Advancing Transfusion and
Cellular Therapies Worldwide

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.

United Blood Services




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

United Blood Services




Q: How long does it take to report?
A: Time allocation ~ 3 % hrs/mo

IT Data download (<1h)
— electronic reaction information
— denominator data

DHYV 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

United Blood Services




Q: What type of data elements are gathered?
A:. Reaction Type & Category + optional signs &symptoms

Table Reaction Example

Reaction Reaction Category
Type

\/asovagal Prefaint, no LOC (uncomplicated or
minor)
LOC, any duration (uncomplicated)
LOC, any duration (complicated)
Injury

Loezll lgjtry | Nerve Irritation

related to Hematoma/Bruise

needle Arterial Puncture

APhEresIs Citrate

- Hemolysis

Air Embolus

Allergic Local
Anaphylaxis

Other

United Blood Services




lable XFAttnbute REPOtIiNg
Q: How much data do you report? SOUCINEU e r':s;“r::;
A: Not all of it...by design

100%
Donation Histony, 100%
Donation Iype 100%
Gender 100%
Procedure Iype 100%

2012-2103 (~22 facilities in the cue) SULIMISE  80%

S

. Donationiiype;

L Gende)

. ProcediireType]

L Etfnicity)
- 80%
5 facilities reported 2012 data 60%
60%
« 2 other facilities with partial data 60%
40%
« 8in contract talks 40%
20%
« 7+ adopting CDS 20%
20%
0%

contaimer,
0%

United Blood Services




Q: How much data do you report?
A: Not all of it...by design

Donor Organization name, Donor ID,
Data DOB, gender
Donation 36 5 31 Organization name, Donor ID,
Collection Center, Donation ID,
Data (2 + 3) Donation Date
Reaction 25 [ 18 Organization name, Donor ID,
Collection Center, Donation ID,
Data (2+2 +3)

Reaction Type, Reaction
Category, update-flag

+ 80 elements in Denominator Data

United Blood Services

15 Courtesy Pilot Facility Bonfils Blood Center, Denver Co




Q: How accessible is the requested data?
A: Initial gap shows all data is not readily available.

Donor 7 (100%) 7 7 (100%)
Donation 34 (46%) 12 7 12 3 12 (35%)
(height/ (total protein/
manufact/kit) Hgb)
Reaction 21 (83%) 0 21 0 0 10 (48%)
+1 update flag
Total 62 (64%) 31% 44% 19% 6% 29 (47%)

Primary Forms: Included on DN Incident Form, Donation Record, or Apheresis Run Sheet
Not Relevant: Not intended for our business (eg total protein)

United Blood Services

16 Courtesy Pilot Facility Bonfils Blood Center, Denver Co




Donor Demographics (n=1,171,906 individual donations)

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

_ *Aph PLT 14.2%, dRBC 14.2%, PLT&RBC 1.2%,  UnitedBlood Services

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



Donations by Donor Age

70 -7
yf_jf;'g‘ 16 - 18 years
- 119%

19 - 22 years
7%

23 - 29 years
9%

50 - 59 years
23%

30 - 39 years
12%

40 - 49 years
17%

>40y0 = 61%
>60y0 = 21%

High School = 11%

United Blood Services




Reaction rate for all
reactions types per 1,000

Reactions By Type and Donor Age age A e
29.7 (2.28)
22.2 (1.69)
172(13)
12.0 (0.91)
. 0.3 (0.7
" Reactions by Type and Donor Age A
25 28.7% First time 2307
70 - 79 years 9.0 (0.67)
N donor rate 123093

15 -

10 -

) |.|.|.I.|.|.||[

16-18 19-22 23-29 30-39 40-49 50-59 60-69 70-79 >=80
Age in Years

Reactions per Thousand Donations

= Vasovagal Reactions = Hematoma/Bruise Reactions

United Blood Services




Surveillance Type Reaction Rate Summary Table
per 1,000 donations

Reaction rate Odds Ratio Lower 95% Cl Upper 95% CI

Overall Reaction Rate 13.41
Vasovagal 9.65
Prefaint, no LOC {uncomplicated or minor) 7.33 1.00 1.00 1.00
LOC, any duration (uncomplicated) 1.87 0.25 0.24 0.27
LOC, any duration (complicated) 0.4 0.05 0.05 0.06
Injury 0.06 0.01 0.01 0.01
Local Injury related to Needle 2.438
Merve Irritation 0.23 0.10 0.09 0.12
Hematoma / Bruise 2.23 1.00 1.00 1.00
Arterial Puncture 0.03 0.01 0.01 0.02
Apheresis 0.83
Citrate 0.0 0.06 0.05 0.08
Hemaolysis 0 0.01 0.00 0.01
Air Embolus o 0.00 0.00 0.01
Infiltration 0.77 1.00 1.00 1.00
Allergic 0.22
Local 0.18 1.00 1.00 1.00
Systemic 0.04 0.20 0.14 0.28
Anaphylexis 0 0.00
Other 0.22

United Blood Services




Seasonal Donation Patterns Among Donors

Number of Donations

90000

80000

70000

60000

50000

40000

30000

20000

10000

Jan

Feb Mar Apr May

—8—Total Donations: Age 16 - 18
—a—Total Donations: Age 23 - 29

Jun

July

Aug Sept Oct Nov Dec

—@—Total Donations : Age 19 - 22
—8—Total Donations: Age >=30

United Blood Services




Reaction Rate by Collection Site
Potential limitations of univariant analysis

W
o

N
(6]

N
o

=
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[
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Reactions per
Thousand Donations

ol
|

.

Fixed Site Mobile donor coach Mobile inside-set-up

o

United Blood Services




Reactions by Location

Screening  Transit to
Regi:f,zaﬁm 2% canteen

2%

Other
location on
site
4%

e 2% Pre-donation
« 55% While on bed

 43% Post-donation
6% walking onsite
4% In bathroom
13% offsite

United Blood Services




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)

>

.



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

United Blood Services




International Donor Vigilance Efforts:
Evolving how Collection Centers view their data

I Internal data collection

1 Internal adoption of external
standard vocabulary

1l Surveillance data
(aka minimal data set)

IVa  Basic Benchmarking
(aka DonorHART lite)

IVb  Enhanced Benchmarking with
extended data mining capability
(use of common definition set)

Local data gathering and research

Ability to compare your data to others based
on internationally accepted vocabularies

*Minimal common surveillance data that can
be shared and compared internationally
*Surveillance detail summarized in AABB
annual report

Data incorporated into AABB donor
hemovigilance annual report
*Donor hemovigilance dashboard

*Shared process improvement expertise to
improve donor outcomes

*Increased BECS data liquidity (donor
demographics, business analytics, etc)

5



Final thought...

Who knows how future generations will be inspired by our freed data

Thank you!
kland@bloodsystems.org
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