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3 The BST-Analytics Initiative
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Prediction of donor’s response

Dbjective Alporithms Data

Anticipate which donors will Machine Learning BST database (2015 to 2023)

attend the call for donation, Clustering > 20 million calls

given a specific campaign Classification > 2 million blood donations

~ 500.000 donors
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4 Prediction of donor’s response

4.1 Profile of blood donors

Principal components analysis (PCA): dimensionality reduction

Unsupervised Machine Learning: Clustering with HDBSCAN =
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Prediction of donor’s response

4.2 Profile of localities

=
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Principal components analysis (PCA): dimensionality reduction
Unsupervised Machine Learning: Agglomerative Clustering
~8 different clusters
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Active donor Population
cohort demographics
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4 Prediction of donor’s response

4.3 Prediction of donor’s response

Supervised Machine Learning: Classification with XGBoost
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4.3 Prediction of donor’s response

Supervised Machine Learning: Classification with XGBoost
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Prediction of donor’s response

4.3 Prediction of donor’s response

Supervised Machine Learning: Classification with XGBoost
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Implementation and validation

5.1 Selection of donors
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break (60 days) probability segment
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Implementation and validation

5.1 Selection of donors
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Implementation and validation

5.2 Phase I: Targeted donation campaigns

Responding donors / All donors (%)

=
V==
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° Increased response
In 93% of actions (13/14)

Permanent
donation centres

® 0.1to 6.3-fold increase

7

Mobile donation
locations

Standard method
Al-based strategy




Implementation and validation

5.3 Phase II: Three hospitals of Catalonia

Permanent
donation centres

s>

12

Months
Weekly

Badalona

University Hospital
Germans Trias i Pujol

Girona

University Hospital
Doctor Josep Trueta

Lleida

University Hospital
Arnau de Vilanova

Called donors (n)

i—\
42

Responding donors / All donors (%)

_) 15,3
9,8

Standar Al-based

Called donors (n)
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General Specific

Responding donors / All donors (%)

A

Standar Al-based

Called donors (n)
—A

Standar Al-based

General Specific

Responding donors / All donors (%)

General Specific
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General
Donation in any campaign

Specific
Donation in the target campaign

[! Standard method

[! Al-based strategy
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Implementation and validation

5.4 Influential factors

Area 0f /}(f%w/me

Number of active donors

UH UH UH
Badalona Girona Lleida

Donore seloction aZyaﬁ/L‘é/ﬂ

Campaign assignment vs. preference

Increase in general vs. specific response

11% 11%

UH UH UH
Badalona Girona Lleida
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Implementation and validation

5.4 Influential factors
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Implementation and validation

5.4 Influential factors

/D/‘af/%/ af donors Behavioaral pa Llerns
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‘ Next steps

6.1 Donor selection algorithm

Donor transitions and segmentation Selection algorithm
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7 Conclusions

1 Al-based prediction model capable of discriminating which donors will attend the
. call for donation.

2 Additional factors influence in the final outcome and need to be accounted for. It
[ ]

Is necessary to study how these factors influence donation to fine-tune the system.
| . @ Irue Positves

The automated, Al-based system developed has great potential to optimize the
3. calling process for donation and improve the efficiency and sustainability of the

distribution of donors and donations in Catalonia.

N T
[ g

4 Al-based strateqgies are a powerful asset to improve the processes that guaranty
8 the mission of supplying blood components to the population.

)
. ﬁ 9,8 8,7

Standar Al-based General Specific
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