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Pharmacokinetics - definition

•• DefinitonDefiniton: : mathematical characterization mathematical characterization ofof thethe process process by by 
which a drug is absorbed, distributed, metabolized, and which a drug is absorbed, distributed, metabolized, and 
eliminated by the eliminated by the bodybody

Recovery & Half-life

•• RecoveryRecovery:: aa measure of the increase in plasma measure of the increase in plasma 
concentration (IU/dl) per injected doseconcentration (IU/dl) per injected dose (IU/kg) and is (IU/kg) and is 
most often defined from the highest measured most often defined from the highest measured 
plasma concentration of plasma concentration of FVIII/FVIII/FIXFIX within the first within the first 
hour hour postpost--infusioninfusion

•• HalfHalf--lifelife: t: the he period of time required for the period of time required for the 
concentration or amount of drug in the body to be concentration or amount of drug in the body to be 
reduced to exactly onereduced to exactly one--half of a given concentration half of a given concentration 
or or amountamount (FVIII 12h /6(FVIII 12h /6--25h/; FIX 1825h/; FIX 18--34h)34h)
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Pharmacokinetics - target points 

•• WashWash outout period:period:
–– HemophiliaHemophilia AA:  :  7272 hourshours oror atat least least 4848 hourshours

–– HemophiliaHemophilia BB: : 7272 hourshours up to 5 up to 5 daysdays

•• Dose Dose ofof FVIII/FIX 50IU/kgFVIII/FIX 50IU/kg

•• TroughTrough levellevel >>1 IU/1 IU/dLdL = = >1 >1 % % beforebefore ongoingongoing
administrationadministration ofof FVIII/FIX FVIII/FIX derivatederivate withinwithin
prophylaxisprophylaxis

Pharmacokinetics - sampling

•• HemophiliaHemophilia AA
–– < 30 min prior FVIII < 30 min prior FVIII infusioninfusion

–– 7 7 timetime--pointspoints post post infusioninfusion in in olderolder kidskids

• 30min, 1, 3, 6, 12, 24, 48 hours

–– At least 5 At least 5 timetime--pointspoints in in patientspatients ≤ 6 ≤ 6 yearsyears oldold

•• HemophiliaHemophilia BB
–– 7 7 samplessamples overover a period a period ofof 72 72 hourshours

ISTH ISTH recommendationrecommendation

Inhibitor

•• DefinitonDefiniton: : antibodyantibody againtsagaints administredadministred plasma plasma 
derivedderived//recombinantrecombinant FVIII/FIX FVIII/FIX developdevelopinging when the when the 
body’s immune system stops accepting the factor body’s immune system stops accepting the factor as as 
a normal part of a normal part of bloodblood

•• ReasonReason ofof thethe differencedifference in PK in PK betweenbetween
hemophiliacshemophiliacs withwith and and withoutwithout inhibitorinhibitor
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Inhibitor & Bethesda Units

•• LowLow responderresponder: 0,5 : 0,5 –– 5 BU5 BU

•• HighHigh responderresponder: > 5BU: > 5BU

•• 1 BU 1 BU decreasesdecreases thethe levellevel ofof FVIII/FIX by 50%FVIII/FIX by 50%
FasterFaster FVIII/FIXFVIII/FIX washwash outout inin patientspatients withwith inhibitorinhibitorFasterFaster FVIII/FIX FVIII/FIX washwash--outout in in patientspatients withwith inhibitorinhibitor

Faster FVIII/FIX wash-out in patients with inhibitor

Pharmacokinetics and ITI

•• UsefulUseful whenwhen assessingassessing whetherwhether a a patientpatient achieveachieve full full 
tolerance tolerance atat thethe end end ofof ITIITI

MalmöMalmö Brno

Bonn van 
Creveld

ITI monitoring

•• Inhibitor Inhibitor levelslevels
–– Start Start ofof ITI ITI whenwhen inhibitor inhibitor isis lowerlower thanthan 10BU10BU

–– To To bebe monitoredmonitored repeatedlyrepeatedly ((e.g.everye.g.every 6 6 weeksweeks))

•• RecoveryRecovery
–– DependingDepending ofof thethe protocolprotocol ((atat least least everyevery 3 3 monthsmonths))

•• HalfHalf ––lifelife
–– DependingDepending ofof thethe protocolprotocol ((atat least least everyevery 3 3 monthsmonths))
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When we could stop ITI

•• HemophiliaHemophilia AA

–– Negative inhibitor Negative inhibitor titertiter

–– RecoveryRecovery ofof more more thanthan 66%66%

–– HalfHalf--lifelife greatergreater thanthan 7 7 hourshours

•• HemophiliaHemophilia BB

–– No No equivalentequivalent consensusconsensus on FIX on FIX halfhalf--lifelife forfor thethe definitondefiniton ofof
tolerancetolerance

“Troubles” with ITI

•• Three different points of viewThree different points of view
Patients                     Parents                                Hospital  Patients                     Parents                                Hospital  

V1

Patients

•• Necessity of cooperationNecessity of cooperation
–– Small kids are afraid of  more frequent drug administrationsSmall kids are afraid of  more frequent drug administrations

–– Teenagers “don’t like it at all”Teenagers “don’t like it at all”

•• Decreased quality of lifeDecreased quality of life
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Parents

•• Necessity of cooperationNecessity of cooperation
–– Drug administration Drug administration 

– at home

– at the GP’s

– at Heamatology Clinic

–– More frequent appointments at More frequent appointments at heamatologyheamatology

•• Concern for the childConcern for the child

•• Changed quality of lifeChanged quality of life

Hospital – cost of care -
disadvantages 

•• Caring for people with inhibitors poses a special challenge. Caring for people with inhibitors poses a special challenge. 

•• Overall medical treatment costs increasedOverall medical treatment costs increased
–– Increased usage of concentratesIncreased usage of concentrates

–– Expensive bypassing agentsExpensive bypassing agents

–– PotentiPotentialally related healthcare ly related healthcare –– e.g. surgerye.g. surgery

P ti t ith h hili h d l d i hibit t i lik l t b d itt dP ti t ith h hili h d l d i hibit t i lik l t b d itt d–– Patients with hemophilia who developed inhibitors are twice as likely to be admitted Patients with hemophilia who developed inhibitors are twice as likely to be admitted 
for a bleeding complicationfor a bleeding complication

Lower in-patient care costs – children´s
advantage

lower lower weight weight 

less less amountamount ofof administeredadministered drugsdrugs

lowerlower costcost ofof care care thanthan in in adultsadults
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Quality of life – patients prospective

•• ChooseChoose convenientconvenient i.v.i.v. acessacess  frequent infusionsfrequent infusions

•• Joint Joint diseasedisease isis more severe in these more severe in these patientspatients thanthan in nonin non--
inhibitor inhibitor patientspatients MorfiniMorfini 20072007

•• ChronicChronic painpain•• ChronicChronic painpain

•• DaysDays offoff--schoolschool and and limitationslimitations in in dailydaily activitiesactivities

Quality of life – small children

•• VenousVenous accessaccess cancan bebe ppainfulainful and and difficultdifficult

•• FrequentFrequent prophylacticprophylactic treatmenttreatment in in youngeryounger childrenchildren
isis compensatedcompensated by by betterbetter healthhealth--relatedrelated QoLQoL withwith
fewerfewer bleedingbleeding episodesepisodes laterlater in in lifelife GringeriGringeri
20042004

Quality of life – teenagers

•• QoLQoL impairmentimpairment isis feltfelt more in more in socialsocial domainsdomains comparedcompared to to 
youngeryounger childrenchildren

– „feeling strange“ because they need frequent i.v. treatment

– more often at the doctor‘s than their mates

– less time spent with friends

– limited in sport and other activities
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Quality of life - parents

•• FearFear OverprotectionOverprotection

•• NecessityNecessity to to learnlearn newnew uncommonuncommon skillsskills

•• AbsenteesmAbsenteesm fromfrom workwork

Lower family income

Home treatment - advantages

•• BetterBetter preventionprevention ofof profuseprofuse bleedingbleeding by by immediateimmediate
treatmenttreatment ofof incipientincipient bleedbleed

•• TimeTime and and economiceconomic savingssavings in in termsterms ofof
transportationstransportations to andto and fromfrom hospitalhospital,, waitingwaiting timetimetransportationstransportations to and to and fromfrom hospitalhospital, , waitingwaiting timetime
and and daysdays ofof treatmenttreatment

•• ReducedReduced absence absence fromfrom schoolschool and and workwork

•• HelpingHelping patientspatients to live independent and „to live independent and „normalnormal“ “ 
lifelife

Quality of life – doctors and nurses

•• ComprehensiveComprehensive support support systemsystem
–– EducationalEducational effortsefforts

–– InfusionInfusion trainingtraining

–– 24/7 24/7 availabilityavailability ofof „„overover--thethe--phonephone“ “ oror personalpersonal consultationconsultation

–– PsychologicalPsychological support support forfor bothboth childrenchildren and and parentsparents
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Quality of life - conclusion

•• QoL in patients with inhibitor is impaired more than in healthy QoL in patients with inhibitor is impaired more than in healthy 
children or in nonchildren or in non--inhibitor patients, but much better when inhibitor patients, but much better when 
comparing with the past times (70comparing with the past times (70--9090´́s)s)

•• CooperationCooperation between patients, parents and hospital staff is between patients, parents and hospital staff is 
necessarynecessaryyy

Thank you for you attention


