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Health care expenditure
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Disproportional growth

Figure 1. Annual growth in health expenditure and GDP, 2000-2008
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Notes: 2000-2006: Luxembourg and Portugal. 2000-2007: Australia,  Denmark, Greece,  Japan and Turkey. 2000-2009: Iceland.

Source: OECD Health Data 2010 .
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Causes of health care expenditure increase

Causes of health care expenditure increase

Causes of health care expenditure increase in NL (1999-2010)

• More indications

• More patients

• More technology

Other:

Increased costs

Ageing
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Cost-effectiveness assessment

Cost-effectiveness assessment involves an 

evaluation of:

1) Costs

• Perspective (e.g. health care, societal)

• Direct costs / Indirect costs

• Costs inside / outside health care

2) Effects

• Health Effects: Quality Adjusted Life Years (QALYs)

QALY assessment

0.60 QALY
0.90 QALY
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International comparison of Cost per QALY 
thresholds

Country Currency
Threshold local 

currency
Threshold in €

per QALY

US USD 50 000-100 000 36 600-73 200

Sweden SEK 500 000 54 000

UK GBP 30 000 44 500

Australia AUSD 42 000-76 000 26 200-47 400

Canada CND 20 000-100 000 13 700-68 700

The Netherlands EURO 20 000-80 000 20 000-80 000

New Zealand NZD 20 000 11 200

§World Bank proposes that a QALY may cost up to 3 times the GDP, independent of 
prosperity of the country considered
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Vagal implant
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Blood pressure 
control

Hip renewal

Heart transplant

Vagal implant
1 000 x 16 k€ = 16 Mln €

26 000 x 22 k€ = 570 Mln €

40 x 660 k€ = 26 Mln €

700 000 x 500 € = 350 Mln €



04/04/2016

8

1 10 100 1000

€ 80,000

€ 60,000

€ 40,000

€ 20,000

€ 0

Cost-effectiveness and financial impact

Budget impact (mln €)

C
os

ts
 p

er
 Q

A
LY

 (
€)

Blood pressure 
control (700 000)

Hip renewal 
(26 000)

Heart transplant (40)

Vagal implant 
(1 000)

1 10 100 1000

€ 80,000

€ 60,000

€ 40,000

€ 20,000

€ 0

Cost-effectiveness and financial impact

Budget impact (mln €)

C
os

ts
 p

er
 Q

A
LY

 (
€)

Blood pressure 
control (700 000)

Hip renewal 
(26 000)

Heart transplant (40)

Vagal implant 
(1 000)

Blood 
transfusion
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Halt to the increase in expenditure in NL

Plateau in expenditures since 2012

Why evaluate cost-effectiveness ?

• Health economic assessment provides rational 

guidance for the selection of ‘optimal’ health care 

interventions, taking into account:

– Cost-effectiveness (value for money)

– Health impact (patient benefit)

– Budget impact (affordability)

– ….

• Essential for maintaining an affordable health care 

system

• Blood for transfusion is (perceived) a very expensive 

product (in the Netherlands it covers 0.5% of the total 

hospital health care budget)



04/04/2016

10

How do we evaluate cost-
effectiveness in transfusion and 
haemovigilance?

Mart Janssen, PhD 1,2

1 Julius Center, UMC Utrecht, Utrecht, The Netherlands
2 Transfusion Technology Assessment Department, Sanquin Blood Supply Foundation, Amsterdam, The Netherlands

Cost-effectiveness assessment

Generic elements of any CE assessment:

1) Specification of the goal/setting/perspective

2) Selection of data sources

3) Outcome assessment (Costs & Effects)

4) Modelling (e.g. disease progression)

5) Time horizon

6) Discounting

7) Uncertainty / sensitivity analysis

8) Validity assessment
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Cost-effectiveness assessment

Cost-effectiveness assessment involves an 

evaluation of:

1) Costs

• Perspective (e.g. health care, societal)

• Direct costs / Indirect costs

• Costs inside / outside health care

2) Effects

• Health Effects: Quality Adjusted Life Years (QALYs)

Which cost categories to include?

D
o

m
a

in

Inside health care 

(i.e. medical costs)

Outside health care

(i.e. non medical 

costs)

Character

Direct related 

to treatment 

/disease 

Indirect related 

to treatment 

/disease

Direct costs inside 

healthcare (i.e. direct 

healthcare cost)

Indirect cost inside 

healthcare (i.e. indirect 

healthcare costs)

Direct costs outside

healthcare (i.e. direct 

non-healthcare costs)

Indirect costs outside 

healthcare (i.e. indirect 

non-healthcare costs)
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Assessment of costs

Top down

gross costing

Top down

gross costing

Top down

micro-costing

Top down

micro-costing

Bottom up 

gross costing

Bottom up 
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Bottom up 
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Bottom up 
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Cost-effectiveness versus Cost-utility?

• One can define any outcome to express the 

efficiency of an intervention:

– Cost per infection prevented (effect=infections)

– Cost per millimetre of mercury in blood 

pressure reduction (effect=blood pressure)

– Cost per death prevented (effect=mortality)

– Cost per QALY (effect=healthy life years)

Normalised health value which allows 

a meaningful comparison of outcomes:  Utility
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How to measure health

• Health questionnaires

– Generic (EQ-5D, HUI, SF-6D)

– Disease specific

Example: EQ-5D-3L

Quality of outcome data

Various data sources may be available:

• Systematic reviews

• Randomized controlled trials

• Non-randomized studies

• Health care administration data

GRADE handbook: a common, sensible and 

transparent approach to grading quality of 

evidence and strength of recommendations 

developed by the GRADE Working Group

http://www.gradeworkinggroup.org/
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Impact of study design

Study design:

1) Randomized controlled trials

– No bias (exposure is randomly distributed)

– Limited applicability (conditioned setting)

2) Non-randomized studies / data

– Potentially biased results (requires bias 

correction)

– Broad applicability

Assessing transfusion (complication) effects

…..is complex because:

• Transfusion is (mostly) an adjuvant therapy

– outcomes (costs and effects) are confounded

with the outcome of the primary intervention

– outcomes (primary and complications) have to 

be separated from the primary intervention

• The effects of a transfusion are dependent 

on the primary intervention

• Transfusion exposure is variable
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Cost-effectiveness studies 

• Quite some studies on the cost of 

transfusion 

• Few studies on the cost-effectiveness of 

blood transfusion

• Few studies on the cost-effectiveness of 

blood transfusion complications 

• Debate on the findings

Some examples

• Age of RBCs, PLTs and FFPs in relation to 

transfusion complications

• Use of autologous blood transfusion

• Pre-operative transfusions for Sickle-cell 

patients

• Liberal vs restrictive RBC usage (cardiac / hip 

surgery)

• CE of screening/treatment for pathogens
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Assessment of cost of TACO

Assessment of cost of TACO
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Assessment of cost of TACO

Shortcomings:

• Black box

• “One size fits all” approach

• Only considering cost (duration of stay)

• Correction for clinical irrelevant variables

• No stratification for nr of transfusions

Impact

?

2.9 days

14 062 UD$

Bottom-up expert elicitation approach

Transfusion-associated Circulatory 

overload complications

Severity 

grade 2, 3 

or 4

Severity 

grade 0-1

Costs (€)

Exclusion of administrative errors (%)

Haemolysis Investigation (%)

Blood group serology investigation (%)

Bacteriology (%)

Chest X-ray (%)

HLA investigation (%)

Longer hospital stay (in days)

Admission to ICU (in days)

Extra nurse time (minutes)

Hemovigilance co-worker time (minutes)

Extra doctor time (minutes)

Administration of diuretics

Other
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Bottom-up expert elicitation approach

Transfusion-associated Circulatory 

overload complications

Severity 

grade 2, 3 

or 4

Severity 

grade 0-1

Costs (€)

Exclusion of administrative errors (%) 83 75

Haemolysis Investigation (%) 27 28

Blood group serology investigation (%) 27 28

Bacteriology (%) 15 15

Chest X-ray (%) 78 48

HLA investigation (%) 6 6

Longer hospital stay (in days) 1.0 0.0

Admission to ICU (in days) 1.2 0.0

Extra nurse time (minutes) 62 28

Hemovigilance co-worker time (minutes) 57 41

Extra doctor time (minutes) 41 17

Administration of diuretics 100% 100%

Other - -

Bottom-up expert elicitation approach

Transfusion-associated Circulatory 

overload complications

Severity 

grade 2, 3 

or 4

Severity 

grade 0-1

Costs (€)

Exclusion of administrative errors (%) 83 75 20.41

Haemolysis Investigation (%) 27 28 7.64

Blood group serology investigation (%) 27 28 11.27

Bacteriology (%) 15 15 10.01

Chest X-ray (%) 78 48 40.02

HLA investigation (%) 6 6 5.75

Longer hospital stay (in days) 1.0 0.0 587.97

Admission to ICU (in days) 1.2 0.0 2930.20

Extra nurse time (minutes) 62 28 32.35

Hemovigilance co-worker time (minutes) 57 41 29.50

Extra doctor time (minutes) 41 17 100.84

Administration of diuretics 100% 100% 6.78

Other - - -

TOTAL Cost: 3,754.75 134.38

Factor 3.4 

less cost

Factor 1.5 less 

extended stay
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Differences (and potential causes)

Data analysis Expert elicitation

Unit cost for US setting Unit cost for Dutch setting

Overestimate LOS because limited 

correction (1 vs 2 or more) for 

number of transfusions (exposure)

Underestimate because of 

cautious judgements by experts

All consequences integrated Only foreseen consequences 

accounted for

Broad coverage: data from a broad 

range of hospitals (geography and 

type)

Narrow coverage: view of experts 

of their own hospital/experience 

only

Black box (data and regression 

model)

Highly transparent (all data are 

accessible)

Cost-effectiveness assessments of 
transfusion (complications)

• Many supporting guidelines available (even for 

blood transfusion: ABO RBDM framework)

• Take a practical approach: integrate all data 

available

• Perfection is the enemy of the good

• If databases are used: obtain expert 

(epidemiological) advice for analysis

• GRADE handbook: focus on what is critical for 

decision making
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Take home messages

• Economic evaluations support optimizing 

health care expenditure

• Evaluation of adjuvant therapies -like blood 

transfusion- is complex

• Care comes first
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