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Who we are and what we do

• Transfusion Technology Assessment department is a collaboration 
between the Dutch blood transfusion operator and the Julius Center for 
Health Sciences and Primary Care

• Assignment: to developing quantitative models for decision support. 

• Studies we do:

� Cost-effectiveness of safety interventions

� Risk of infection transmission by emerging infectious diseases

� Modelling haemophilia patient treatment strategies with plasma derived 
medicines

� Modelling donor / recipient population (dynamics)

� Decision support for unacceptable number of infections per center

� Collect and analyse transfusion data for the EU
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Complicating factors are related to:
1. the (risk) assessments

2. the decision making processes

3. the setting

Blood safety and decision making

• Blood is a complex biological material
• Every human is unique

• Different products, different (national and international) regulations 
and contexts

• Different stakeholders / perspectives

• Public sensitive
• Expensive (Sanquin turnover 430 mln Euro per year)
• Continuously changing
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Blood transfusion chain in a nutshell
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Blood transfusion chain in a nutshell

RBCs: 
1 � 1 

Plasma:
1 � 1
Medicines: 
10 000 �
1000 

PLTs: 
5 � 1 
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Blood transfusion chain in a nutshell

Screening and 

Virus reduction
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A science that evolved over time…
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A “Dead serious” topic
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A “Dead serious” topic

Legal,  Financial,  and  Public  Health  Consequences  of HIV Contamination  of  Blood  and  Blood  Products  in the  1980s  and 1990s
Weinberg PD, Hounshell J, Sherman LA, Et al. Ann  Intern Med.  20O2;136:312-319.
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Geographic origins of EID events 
(1940 - 2004) 

Reference: K. Taylor et al. Global Trends in Emerging Infectious Diseases. 
Nature 2008; 451: 990-993 
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Q-fever in the Netherlands
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Details on the epidemic
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The numbers
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Climate change and climate conditions for 
Chikungunya transmission 

Risk map for Chikungunya transmission in Europe gen erated by combining temperature requirements 
of the Chikungunya virus with the climatic suitabil ity of the vector Aedes albopictus. Projections for 
different time-frames are based on two emission scenarios (A1B and B1) from the Intergovernmental Panel on 
Climate Change, implemented in the regional climate model COSMO-CLM. 

Reference: Fischer et al, International Journal of Health 
Geographics, 2013, Vol. 12:51. 
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West Nile Virus cases in/around Europe
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Leishmaniasis Trypanosoma cruzi (Chagas disease)

Other newcomers
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Babesiosis transmitting Ticks
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AABB website EID overview
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How do you manage 80 odd diseases?

• Never a status quo, always new outbreaks 

• Cannot act on every change

• Lots of unknowns

How to prioritize these (and novel) infectious diseases?



Julius Center.nl
Health Sciences and Primary Care

Four most influential factors for transfusion 
transmission risks:

1) Transmissibility by transfusion

2) Disease impact 

3) Prevalence of infection 

4) Asymptomatic infectivity 

What are the most important risk drivers?
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Model inputs

Four most influential factors for transfusion 
transmission risks (model input variables):

1) Transmissibility by transfusion ?

2) Disease impact ?

3) Prevalence of infection ?

4) Asymptomatic infectivity ?

Description Range

Very unlikely 0.01-0.25

Unlikely 0.01-0.50

Unknown 0.01-0.99

Possible 0.25-0.75

Likely 0.50-0.99

Very likely 0.75-0.99

Description Range

Very unlikely 0.01-0.25

Unlikely 0.01-0.50

Unknown 0.01-0.99

Possible 0.25-0.75

Likely 0.50-0.99

Very likely 0.75-0.99

Description Range

Very unlikely 0.01-0.25

Unlikely 0.01-0.50

Unknown 0.01-0.99

Possible 0.25-0.75

Likely 0.50-0.99

Very likely 0.75-0.99

1 in

100,000-1,000,000

10,000-1,000,000

100-1,000,000

1,000-100,000

100-10,000

100-1,000
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Online form: ranking hypothetical EIDs

Response rank order by expert 1: 
1 – C 
2 – A
3 – D 
4 – B 

Response rank order by expert 2: 
1 – C 
2 – A
3 – B 
4 – D 



Julius Center.nl
Health Sciences and Primary Care

Elicited outcomes
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Choice Rank 1 Rank 2 Rank 3 Rank 4  

A 13 (81%) 0 (0%) 2 (13%) 1 (6%)

B 0 (0%) 1 (6%) 3 (19%) 12 (75%)

C 1 (6%) 6 (38%) 7 (44%) 2 (13%)

D 2 (13%) 9 (56%) 4 (25%) 1 (6%)

E 15 (94%) 1 (6%) 0 (0%) 0 (0%)

F 0 (0%) 4 (25%) 9 (56%) 3 (19%)

G 1 (6%) 9 (56%) 3 (19%) 3 (19%)

H 0 (0%) 2 (13%) 4 (25%) 10 (63%)

I 12 (75%) 0 (0%) 1 (6%) 3 (19%)

J 1 (6%) 9 (56%) 4 (25%) 2 (13%)

K 3 (19%) 3 (19%) 7 (44%) 3 (19%)

L 0 (0%) 4 (25%) 4 (25%) 8 (50%)

M 10 (63%) 6 (38%) 0 (0%) 0 (0%)

N 1 (6%) 0 (0%) 8 (50%) 7 (44%)

O 4 (25%) 7 (44%) 1 (6%) 4 (25%)

P 1 (6%) 3 (19%) 7 (44%) 5 (31%)

Q 1 (6%) 6 (38%) 3 (19%) 6 (38%)

R 2 (13%) 3 (19%) 7 (44%) 4 (25%)

S 13 (81%) 2 (13%) 0 (0%) 1 (6%)

T 0 (0%) 5 (31%) 6 (38%) 5 (31%)

U 10 (63%) 5 (31%) 0 (0%) 1 (6%)

V 1 (6%) 0 (0%) 11 (69%) 4 (25%)

W 5 (31%) 10 (63%) 1 (6%) 0 (0%)

X 0 (0%) 1 (6%) 4 (25%) 11 (69%)

For each hypothetical disease is known:
– Transmission probability
– Disease impact 
– Prevalence
– Asymptomatic infectivity

Weights for each variable
and factor level
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Risk weights derived
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Contribution of “Very Certain” scores to 
high risks per influencing factor
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Contribution of “Unknown” scores to 
high risks per influencing factor
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Ranking known diseases

30

Objective and verifiable ranking by 16 experts in t he field

Risk score
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So what’s the point?

How would you rank the risk from a disease with:

• Likely transfusion transmissibility (50-100%)
• High disease impact (50-100%)
• Unknown prevalence (1/100-1/1000 000)
• Unknown asymptomatic phase (0-100%)

Ranking tool score: 

Rank 3
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Summary

1. We’ve developed a generic model to rank known or unknown 
newly emerging infectious diseases with respect to their risk to the 
blood supply

2. The model provides an objective means to support justification of 
safety investments

3. The model is implemented in an easy to use Excel spreadsheet 
and is available upon request.

4. Model should be more extensively validated and can be further 
refined.
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Many thanks to....

• Collaborators:
– Rabin Neslo, PhD (UMC Utrecht)
– Welling Oei, MSc (UMC Utrecht / Sanquin Blood Supply)
– Mirjam Kretzschmar, PhD (UMC Utrecht / RIVM)
– Jim van Steenbergen PhD (RIVM)
– Hans Zaaijer (Sanquin Blood Supply)
– Cees vd Poel, PhD (UMC Utrecht / Sanquin Blood Supply)
– Roel Coutinho (UMC Utrecht)

• And the experts: Ryanne Lieshout, Hans Zaaijer, Susan Stramer, 
Roger Dodd, Steve Kleinman, F. Blaine Hollinger, Dragoslav 
Domanovic, Philip Kiely, Villie Flari, Giovani Vandewalle, Susanne 
Ekblom-Kullberg, Salvador Oyonarte, Sheila MacLennan, Christine 
Saura, Kai Hourfar, Jason Acker
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Questions?
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Cost-effectiveness of various screening 
tests in the Netherlands

Screening test Screening  
costs  

[€]  

Cases 
preven-

ted 

QALYs 
gained  

Costs 
prevented  

[€]  

ICER  
[€ per QALY]  

Triplex MP6-NAT  8,178,609 3.22 1.57 9,924 5,199,220 
      

Triplex ID-NAT 8,777,832 3.66 1.89 12,556 4,647,062 
      

HAV NAT   578,367 1.06 0.031 369 18,562,483 
      

HTLV antibody test, 
new donors only 

25,665 2.22 0.011 214 2,234,041 

      

HTLV antibody test,  
all donors 

588,755 2.53 0.013 245 45,182,666 

      

HTLV antibody test, 
pediatric recipients  

114,417 0.24 0.004 
 

61 26,984,140 

      

 
Cost-effectiveness of additional blood screening tests in the Netherlands. Borkent-Raven BA, 
Janssen MP, van der Poel CL, et al. Transfusion. Article first published online: 31 A UG 2011. 

Human T-lymphotropic (leukemia) virus or human T-cell lymphotropic virus (HTLV)

*** ABANDONED July 2013 ***   


