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ITI

•• ITI ITI –– different regiments different regiments 
–– factor FVIII/FIX concentrates and/or byfactor FVIII/FIX concentrates and/or by--passing passing 

agents administered agents administered i.v.i.v.

–– frequency from 3 x week to 2 x dayfrequency from 3 x week to 2 x day

•• sufficient and convenient venous access sufficient and convenient venous access 
necessary!necessary!

I.v. routes 

•• peripheral veinperipheral vein

•• central veincentral vein
–– central venous access devicescentral venous access devices

•• short time CVLshort time CVL

•• long time CVLlong time CVL

–– tunnelledtunnelled

–– portport--aa--cathcath

•• AA--V fistulaV fistula
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Peripheral veins

Peripheral veins

•• preferred ifpreferred if
–– large enoughlarge enough

–– sufficient number of available sites due to sufficient number of available sites due to 
frequency of infusionsfrequency of infusions

parents/caregivers are well trainedparents/caregivers are well trained–– parents/caregivers are well trainedparents/caregivers are well trained

•• low risk of low risk of 
–– infectioninfection

–– thrombosisthrombosis

•• frequent changing of sitesfrequent changing of sites
–– to prevent skin and vessel wall scarsto prevent skin and vessel wall scars

Peripheral veins

•• 1 vein puncture a week1 vein puncture a week

•• inhibitors occurrence mainly in preinhibitors occurrence mainly in pre--school school 
haemophilia patientshaemophilia patients

•• 33--14 veins needed for ITI14 veins needed for ITI
–– usually not available in toddlers and preusually not available in toddlers and pre--school school 

boysboys
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Peripheral veins

•• painful painful venepunctvenepunctureure

•• needneed for good comfor good comppliliaancence (“(“stillnessstillness“)“)

•• local anaesthetics local anaesthetics can helpcan help
EMLA EMLA crmcrm 5% 5% 

((lid i + il ilid i + il i )) 11 2 h2 h i ti t•• ((lidocain+prilocainlidocain+prilocain) ) 11--2 hours 2 hours prior puncture prior puncture 
in occlusionin occlusion

Peripheral veins

GaugeGauge 24     22     20     1824     22     20     18

mm     mm     0,7    0,9    1,1    0,7    0,9    1,1    11,3,3

VasofixVasofix inserted in a vein up to 72 hoursinserted in a vein up to 72 hours

Peripherally Inserted Central Catheters

•• higher risk of thrombosishigher risk of thrombosis

•• lower risk of occlusionlower risk of occlusion

•• no data from haemophilia patientsno data from haemophilia patients
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Central Venous Access Devices

jugular vein jugular vein (vena (vena jugularisjugularis))

subclaviansubclavian vein vein (vena (vena subclaviasubclavia))

femoral vein femoral vein (vena (vena femoralisfemoralis))

Central Venous Access Devices

•• external short term use external short term use 
–– up to 4 weeksup to 4 weeks

–– emergency situationsemergency situations

–– after surgeryafter surgery

Central Venous Access Devices

•• external longexternal long--term useterm use
–– tunnelledtunnelled

•• HickmannHickmann, , BroviacBroviac

–– risk of infectionrisk of infection

i k f lf ii k f lf i–– risk of self extractionrisk of self extraction

–– sterile techniquessterile techniques

–– regular flushing regular flushing 

•• saline, heparinsaline, heparin
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Central Venous Access Devices

•• internalinternal
–– ports (portports (port--aa--cathcath))

Central Venous Access Devices - Ports

•• lower risk of infectionlower risk of infection

•• longer lifelonger life

•• no risk of “self pulling“no risk of “self pulling“

•• bathing possiblebathing possible•• bathing possiblebathing possible

•• punctpunctureure with needle with needle 
requiredrequired

CVAD infections

•• exit site infectionexit site infection

•• tunnel or pocket infectiontunnel or pocket infection

•• sepsissepsis
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CVADs: infection

•• pooled incidence of infection 0,66/1000 catheter days pooled incidence of infection 0,66/1000 catheter days 

•• factors associated with an increased risk of infectionfactors associated with an increased risk of infection
–– presence of inhibitorspresence of inhibitors

–– external linesexternal lines

–– age 2age 2--6 years6 years

–– daily usedaily use

•• reason for removalreason for removal
–– 70% infection70% infection

%%–– 4% thrombosis4% thrombosis

(Valentino et al, (Valentino et al, HeamophiliaHeamophilia 2004)2004)

•• CVAD infection = lower ITI success CVAD infection = lower ITI success 

(I(I--ITI study)ITI study)

•• 81 81 CVADsCVADs, , 3.36 years (0.22 3.36 years (0.22 -- 9.44 years9.44 years), ), Median age at first CVAD insertion 2.16 years (0.Median age at first CVAD insertion 2.16 years (0.77-- 1414))

•• Overall incidence of confirmed CVADOverall incidence of confirmed CVAD--related bloodstream infection 0.42 per 1000 CVAD daysrelated bloodstream infection 0.42 per 1000 CVAD days, , 
incidence of incidence of cconfirmedonfirmed and suspected CVADand suspected CVAD--related infection 0.60 per 1000 CVAD daysrelated infection 0.60 per 1000 CVAD days

•• 73.7%73.7% successfully treated successfully treated iviv ATBATB without CVAD removalwithout CVAD removal

((YeohYeoh etet alal, , J J PaediatrPaediatr Child Health. 2013Child Health. 2013))

CVADs: thrombosis

•• even in haemophilia patientseven in haemophilia patients
•• asymptomaticasymptomatic

–– on CVLon CVL
–– muralmural
–– complete occlusioncomplete occlusion
–– risk of progression (VSC+VJI+VBC...)risk of progression (VSC+VJI+VBC...)

•• locus of infectionlocus of infection
((SantagostinoSantagostino et al Blood et al Blood TransfusTransfus 2008)2008)

•• 20 boys with 20 boys with haemophiliahaemophilia wwitithh ttotalotal 227 CVADs7 CVADs
•• MRI MRI diagnoseddiagnosed DVT in DVT in 55 (25%)(25%), , clinically silentclinically silent, a, allll inserted below inserted below 11

year year 
•• nno correlation between the duration or number of CVADs and DVT o correlation between the duration or number of CVADs and DVT 

was detected. None of the patients had subjective symptoms of PTS was detected. None of the patients had subjective symptoms of PTS 
((RantaRanta etet alal, , HaemophiliaHaemophilia 20122012))

Management of port insertion 
Kryštof, severe HA, HR iFVIII 35 BU/ml, 
18 months

•• PortPort--aa--cathcath insertion for ITI, 12 kg insertion for ITI, 12 kg 

•• rFVIIarFVIIa NovoSevenNovoSeven 1 mg = 83 1 mg = 83 ugug/kg 2 mg = 166 /kg 2 mg = 166 ugug/kg /kg 

•• + + paraaminobenzoicparaaminobenzoic acidacid
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Adrian, severe HA, HR iFVIII 
Ports for ITI

Port No.   1Port No.   1 22 33 44
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AV fistulas

•• alternative to CVADsalternative to CVADs

•• in haemophilia patients since 1999in haemophilia patients since 1999

((SantagostinoSantagostino et al BJH 2003)et al BJH 2003)

•• surgeon experiencesurgeon experience

nonnon dominant upper limb preferreddominant upper limb preferred•• nonnon--dominant upper limb preferreddominant upper limb preferred

AV fistulas

•• data from Italy, USA, Austriadata from Italy, USA, Austria

•• 1 month to maturation 1 month to maturation 
–– dilatation and arterialisation of the veindilatation and arterialisation of the vein

•• 82% successful maturation82% successful maturation

•• duration of use 1duration of use 1--7 years (median 5 years)7 years (median 5 years)

((SantagostinoSantagostino et al, BJH 2003, JTH 2007 et al, BJH 2003, JTH 2007 
McCarthyMcCarthy et al J et al J VascVasc SurgSurg 2007)2007)
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AV fistulas

•• complicationscomplications
–– hematomahematoma

–– distal limb ischemiadistal limb ischemia

–– thrombosis of venous partthrombosis of venous part

–– loss of patencyloss of patency

–– limb hypertrophylimb hypertrophy

–– aneurysmaticaneurysmatic dilatationdilatation

Summary

TypeType ++ --
PVPV no external deviceno external device not sufficient in small boysnot sufficient in small boys

no surgery, no special careno surgery, no special care haematoma post puncthaematoma post punctureure

External CVLExternal CVL no needleno needle infection, thrombosisinfection, thrombosis

immediate useimmediate use limited duration (year)limited duration (year)

percutaneous insertionpercutaneous insertion selfself--displacementdisplacementpp pp

sterile techniquessterile techniques

Internal CVLInternal CVL longer duration (years)longer duration (years) surgical insertionsurgical insertion

no physical activity limitsno physical activity limits infection, thrombosisinfection, thrombosis

needles, skin erosionneedles, skin erosion

sterile techniquessterile techniques

AVFAVF no infection, no special careno infection, no special care surgical constructionsurgical construction

longer duration (years)longer duration (years) delayed usedelayed use

no physical activity limitsno physical activity limits AVF complicationsAVF complications

Conclusions

•• adequate venous access is one of basic adequate venous access is one of basic 
condition for successful ITIcondition for successful ITI

•• peripheral vein is a best optionperipheral vein is a best option

•• CVAD or AV fistulas are possibilitiesCVAD or AV fistulas are possibilities

•• individual approach to patientindividual approach to patient
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Future

•• long acting drugslong acting drugs

•• s.c.s.c. formulationsformulations

•• p.o.p.o. formulationsformulations

Thank you for your attention


