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Severe haemophilia

• Congenital absence of clotting factor FVIII or IX (single protein deficiency)
• Rare disease: 660 patients in the Netherlands 

(1 in every 5,000-10,000 males, 1 in 5,000 cases are severe bleeders)

• Clinical phenotype:
Spontaneous and trauma related bleeding
Soft tissue � intracranial, post surgery, post trauma

� life expectancy reduced
Elbows, knees, ankles  � crippling arthropathy
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Severe haemophilia: treatment options

Treatment: intravenous clotting factor concentrate (life-long, since mid 1960s)

1. prophylaxis: regular infusions to prevent bleeding

2. on demand: in case of bleeding only (will not prevent arthropathy) 

Medication is titrated dynamically on basis of perceived individual efficacy
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Clotting factor use: 
prophylaxis patients
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Clotting factor use: 
prophylaxis and on demand patients
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Clotting factor use: 
multiple switch patients
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Research Question & Study design

Question:
What is the optimal switching strategy between prophylaxis and on 
demand treatment?

Aim: 
Balancing benefits and burden of combining these treatment options 
by targeted selection and monitoring of patients

Design: 
Discrete Event Modeling
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How does the model work?
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A first modelling attempt
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Results

Clotting factor consumption (IUx106)                                     
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Combining data from different sources 
to derive optimal treatment strategy

Model

Data on 
treatment 
in infants

Data on 
treatment 
in adults

Expert 
opinion

RCT data 
on two 

treatment 
strategies

Data on 
natural 
history
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Lack of information

Use expert elicitation to obtain data on:

1. Patient/treatment characteristics:

– Bleeding frequency for on-demand treatment (according to age 
and onset of bleeding); 

– Life expectancy of haemophilia patients as compared to 
general population;

– Treatment of minor bleeds;

2. Patient response to treatment:

– Dose of prophylaxis required to control bleeding tendency;
– Time needed to achieve control of bleeding after starting 

prophylactic treatment.
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Elicitation process

• Session during a haemophilia conference

• 18 experts participated

• 15 items, 7 calibration questions

• Instruction manual and introduction exercises
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Expert estimates

Joint bleed frequency when 
age at first spontaneous joint 
bleed is 0.7 years. 

Joint bleed frequency when 
age at first spontaneous joint 
bleed is 1.7 years. 

Joint bleed frequency when 
age at first spontaneous joint 
bleed is 3 years. 
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Joint bleed frequency as a function of 
age of first joint bleed 
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Proportional change in late adulthood 
bleeding frequency

0%                   50%                100%                 150%

Long term patient characteristic
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Expert scores

Expert ID Calibration 
Relative 

Information 

Un-

normalized 

Weight 

Normalized 

Weight 

14 0.85 1.07 0.91 0.17 

11 0.85 0.98 0.84 0.16 

5 0.85 0.77 0.66 0.13 

3 0.61 0.97 0.59 0.11 

9 0.61 0.80 0.49 0.09 

18 0.61 0.72 0.44 0.08 

10 0.41 0.74 0.30 0.06 

7 0.39 0.64 0.25 0.05 

2 0.31 0.65 0.20 0.04 

16 0.31 0.62 0.19 0.04 

6 0.20 0.78 0.16 0.03 

15 0.13 0.69 0.09 0.02 

8 0.03 1.54 0.04 0.01 

17 0.04 0.62 0.02 0.00 

12 0.01 1.64 0.02 0.00 

1 0.01 1.39 0.01 0.00 

4 0.01 1.09 0.01 0.00 

13 0.01 1.03 0.01 0.00 

Performance Weights 0.31 0.27 0.085 
 

Optimal Performance 

Weights 
0.31 0.49 0.154 

 

User Weights 0.25 0.23 0.058 
 

Equal Weights 0.25 0.20 0.051 
 

 

Top 3 
selected
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Expert opinion results published

BLEEDING FREQUENCIES

EFFICACY OF TREATMENT

PATIENT LIFE EXPECTANCY
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Costs and effects of treatment strategy 
and dosage

Increasing dosage 
from 1000 IU/kg/yr
in steps of 500

1000 IU/kg/yr

4500 IU/kg/yr
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Costs and effects of treatment strategy 
and dosage

Increasing dosage 
from 1000 IU/kg/yr
in steps of 500

Maximum gain at
1500 IU/kg/yr
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Substantial decrease in efficacy of treatment
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Similar change for MS strategy
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Conclusions

1. Expert opinion based model predicts less 
favourable outcomes in patients

2. Including expert opinion helps acceptance of the 
model by clinicians

3. Primary MS strategy applied is near the optimum 
found, and is similar for all dosage levels !!

4. Multiple-Switch strategy primarily prevents damage 
in high bleeders and therefore loses efficacy when 
applying higher prophylactic doses
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Further research

• Further explore the impact of various modelling 
assumptions

• Identify other relevant gaps in knowledge
• Evaluation of alternative strategies that incorporate:

– Within patient modification of prophylactic dose
– Longer history of bleedings

• Most importantly: 
– Collecting consistent and complete patient follow-up 

data
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Questions?


