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What do I do?



Hemophilia

• Rare X-linked bleeding disorder

• Hemophilia A (factor VIII) of hemophilia B (factor IX)

• Clinical phenotype: residual coagulation factor levels

severe: factor VIII/ factor IX <1%

moderate: factor VIII/ factor IX 1-5%

mild: factor VIII/ factor IX >5% 

• Defect secondary hemostasis



Secundaire hemostase



Hemophilia arthropathy



Current treatment

• Prophylaxis versus “on demand”

• Clotting factor concentrate dosing based on bodyweight



Rationale dosing

*Validated by Ingram et al. 1981

1 unit of infused FVIII per kilogram ↑FVIII level with 2%

FVIII Dose = 0.5 (actual-desired %) x bodyweight in kg

Equation is based on FVIII recovery of 2*

(Wt x i) / d = k

Wt = weight 

I = observed FVIII increase, 

D = administered dose



Treatment hemophilia in 1970’s



Hemophilia treatment in 2018



Large interindividual variation

Bjorkman, Blood 2012 



Carlsson et al. (1997)

30% reduction FVIII consumption; 

Higher trough levels, 

No increase bleeding events



“Patient tailOred 

PharmacokineTIc-guided dosing 

of CLOTting factor concentrates and 

DDAVP in bleeding disorders



Multicenter (inter)national studies

NVHP

http://www.zonmw.nl/nl/


“OPTI-CLOT” studies

Aim

• To implement patient-tailored treatment by pharmacokinetic (PK)-

guided dosing of clotting factor concentrates and DDAVP in patients

with bleeding disorders

Goals

• Individualization of therapy

• (Risk of) bleeding ↓, consumption clotting factor concentrates ↓

• Possibly cost-effective; clotting factor concentrates:  >€130 million/year

• Perioperative setting: 15% of annual yearly doses of concentrates 



“OPTI-CLOT” studies
Construction of 

population PK models

Prospective validation

- “OPTI-CLOT” trial

- “To WiN” study 

- “OPTI-CLOT B” trial (future)

- “DAVID” studies

Implementation

- “OPTI-CLOT: TARGET” studies

Personalized treatment

Retrospective data collection

- Hemophilia A

- Hemophilia B

- Von Willebrand Disease
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Perioperative FVIII population PK model

Hazendonk et al. JTH 2016

Time after surgery (hours)

45%

75%



Population parameters

Inter-individual variability

Residual variability

Perioperative FVIII population PK model



OPTI-CLOT trial: Flowchart

Hazendonk et al. 2015, TH

Stratification: severity of surgery and bolus vs continu infusion



OPTI-CLOT trial flow chart (1)



OPTI-CLOT trial flow chart (2)



OPTI-CLOT trial
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“Bloody serious”



“Do’s” 

Why?

• Important step towards personalized treatment in bleeding disorders

• Impact: Potential cost reduction with ↑ quality of care 

• Developments: Novel extended half-life products

How?

• Team up with an expert clinical pharmacologist

• Logistics PK management

• Educate “team”: “what is important in PK-guided dosing?”

• Patients, professionals, nurses, PhD students 

• Be precise: exact dose, timing dosing and blood sampling

• Think about implementation (Grob et al.)



“Do not” 

• Do not forget to be explicit, do not assume knowledge

• “Keep your eye on the ball”. Be aware of clinical (bleeding) symptoms

• Unknown variables: which troughs, peaks to achieve?

Ultimate aim pharmacokinetic- pharmacodynamic (PK-PD) models



Implementation

Discrete Choice Experiment (DCE) Analysis 

Quantification of barriers and faciliatators for PK-guided 

prophylactic dosing in patients, parents and professionals



Example

DCE questionnaire:

Attributes

Attribute levels



Barrier: Daily infusions

Patients/parents require…

Cost reduction 
42%

Infusions 

2-3 times weekly 

 every other 
day

Cost reduction 
139%

Infusions 

2-3 times weekly 

 daily



Discrete Choice Experiment

• Do not aim for daily dosing

• Frequent bleeding: Motivator for PK-guided dosing

• Discuss costs of treatment, reduction by PK-guided dosing



Patients

Felix Factor
Field trip to Zandvoort
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