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Home treatment
Risk of anamnestic response
Plasma origin
Long dosing interval
Thrombotic risk
Optimal monitoring?

APCC 
Licensed dosage:  

50-100 U/Kg every 6-12 h 

Home treatment
No anamnestic response
Recombinant 
Short dosing interval
Thrombotic risk
Optimal monitoring?

rFVIIa
Licensed dosages: 

90-120 µg/Kg every 2-3 h 
270 µg/Kg single dose

Haemophilia patients with inhibitors: 

Bypassing agents treatment

Both less effective than FVIII prophylaxis in non inhibitor 
patients

APCC licensed for 
prophylactic use



Semin Thromb Hemost 2016; 42:526-32

rFVIIa – FP 

ACE910
Anti-TFPI

(Concizumab)

Inibitore della 
sintesi di AT 
(ALN-AT3)

Aumento 
dell'attività di 
fattori della 
coagulazione: 

Super-FVa

FXa variant

Stabillizzazione del 

coagulo: FXIII



Long half-life 

Emicizumab: anti-FIXa/FX bispecific antibody 

(FVIII mimetic agent)

Muto A et al. J Thromb Haemost 2014; 12: 206-13
Muto A et al. Blood 2014; 124: 3165-71
Shima M et al. NEJM 2016; 374: 2044-53 



Emicizumab



Proportion of patients with target joints was 

reduced with emicizumab

▪ Incidence of target joints in a post-hoc analysis



VIVERE CON l’INIBITORE, OGGI
Mortality rate

Walsh CE, Am J Hematol 2015;90:400-5



VIVERE CON l’INIBITORE, OGGI

Univariate, bivariate (age-adjusted) 

and multivariate analysis investigating

the effects of patient characteristics on 

ICH occurrence showed that

haemophilia severity and inhibitor

status were strongly associated

with ICH severe vs. mild, HR 3.96 

(2.39 – 6.57); inhibitor vs. non 

inhibitor. non

Intracranial hemorrhage Patients with high titer 

inhibitors have 4-fold 

higher probability to suffer 

from ICH.Prophylaxis is 

not associated to a lower 

incidence of ICH in 

patients with inhibitors.

Haemophilia. 2012;18:39-45.



VIVERE CON l’INIBITORE, OGGI
Bleeding rate in inhibitor patients

Prophylaxis with emicizumab reduced 

bleeding rate (79%) 

but not eliminate bleeding

Bleeding rate is high 
even in patients on 
prophylaxis 
(1.5 bleeds a month).
Falls seem to be a 
common phenomenon 
in patients with 
arthropathy

40% of bleeds were 

traumatic 

(25% in patients on 

prophylaxis)1

1. Mahlangu J, et al. Haemophilia2018;00:1–9.
2. Oldenburg J, et al. N Engl J Med 2017;377:808‐818.



VIVERE CON l’INIBITORE, OGGI

Scalone L. et al.; COCIS Study Investigators. 

Haemophilia 2006;12:154-62.
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% pazienti

gravi problemi

alcuni problemi

no problemi

Impaired Health-related 
Quality of Life

Il 60-70% dei pazienti presenta 

problemi di mobilità e dolore cronico

Gringeri  A et al. Blood 2003;102:2358-2363



Which is the rate 

of efficacy of ITI

Who should receive ITI

When should ITI be started

Predictors of ITI outcome

Open issues on ITI



Similar results with different regimens

Coppola et al, Br J Haematol, 

2010



Similar results with different products

Coppola et al, Br J Haematol, 2010



International ITI Study

Good-risk patients

Severe, HR inhibitors

age < 8 yrs at ITI start

Inhibitor diagnosis < 24 mo. 

prior to ITI start

Inh titer <10 BU at ITI start 

Historical inh peak <200 BU

First ITI course

Stable venous access

Informed consent



I-ITI  study.RESULTS

Similar success rate:70%

Predictors of  

success

Hay & Di Michele, Blood, 
2012

With the high-dose regimen

shorter median time to achieve:

Negative titer (4.6 vs 9.2 mo, p=0.027)

Normal recovery  (6.9 vs 13.6 mo, p=0.002)

but not Tolerance (10.6 vs. 15.5 mo, p=0.116, ns)



Bleeding episodes during 

ITI

Hay & Di Michele, Blood, 
2012



71 pazienti (età: 0.4-41 

anni)
Undetectable inhibitor was achieved in 84.5% of patients     

inhibitor eradication with normal FVIII PK in 74.2%. 

Median time to successful tolerance was 10.7 months

(range 2.0–90.0 months). 

No significant influence of inhitor titer at ITI start. 

Peak inhibitor level on ITI was a significant predictor of ITI 

success. 

Breakthrough bleeding event incidence during ITI was

associated with time to success.

Haemophilia 2016;22: 96-102. 



Adulti: prognosi sfavorevole 

?

Registro Internazionale ITI

Fattori associati a successo p
____________________________

• Titolo pre-ITI <10 BU/ml       .03
• Picco storico <200 BU/ml      .01
• Tempo tra ITI e diagnosi

di inibitore < 5 anni              .0001
• Dose FVIII > 100 UI/Kg          .001
• Età < 20 anni                           .005

Mariani & Kroner, Haematologica 2001



Fattori prognostici: Registri ITI
Variabile IITR NAITR GITR SITR PROFIT

Successo (%)

Età all’ITI (range)

50.9

13 (1-64) 
(mediana)

63*

9 (0.1-64) 
(media)

76*

14       
(media)

63.4

7 (0.6- 57) 
(mediana)

52

6 (0.3-58.5) 
(mediana)

Età al trattamento .005
.008 .06 .55 n.s. n.s.

Intervallo  diagnosi 
inibitore - inizio ITI

.0001
- .4 .85 n.s. n.s.

Picco storico 
inibitore

.01

.04 .05 .0012 .02
.007
.56

Titolo pre-ITI 
(<10 BU/ml)

.03

.04 .005
n.r.

.03 <0.001

Picco inibitore 
durante ITI

n.r.
.0001

n.r. n.r.
<0.001

Dose FVIII alta   .001
.03

bassa
.01^

n.r.° bassa
.01

n.s.



ITI tardiva – in età adulta

Haemophilia 2013; 19:445-48N=9, median age 18 yrs
Success 4 (44%)+ 3 partial (25%)

Haemophilia 2014; 20:e399

N=20, >18 yrs
Success 13 (65%)
+ 5 partial (25%)



Searching for new predictors 

of ITI outcome



n=86

81%

RR (95% CI) 
2.4 (1.2-4.9)  

p=0.01 

47%



Raccomandazioni da LG

Irrespective of age and inhibitor titer



Blood Transfusion 2014;12:575-98



ITI: Costo-utilità
Earnshaw et al, Haemophilia 2015

Modello decisionaleITI: 
-77% bleeding vs. BPA OD
4.3 yrs higher life expectancy
4.3 and 9.9 QALY vs. BPA 
prophylaxis and OD.



Vivantes - Klinikum in 

Friedrichhain, Berlin

Medical School, Hannover

Hospital S.G. Bosco, Naples

Policlinic Hospital, Bari

Maggiore Hospital, Milan

Hospital de Sao 

Joao, Porto

Hospital Vall d’Hebron, Barcelona

Hospital La Paz, Madrid

Hospital Virgen del Rocio, Sevilla    

Hôpital Universitaire, Geneva

Hôpital de la Timone,  Marseille

Hôpital Necker, Paris

Cliniques Universitaires

St Luc, Bruxelles

Laikon General Hospital, 

Athens

University Hospital,

Helsinki

Institute of Hematology 

and Blood Transfusion,

Warsaw

St James University Hospital, 

Leeds

Queen’s University Hospital, 

Nottingham

University Hospital,

Bratislava

EHTSB participating centresEHTSB participating centres

Van Creveld Clinic, Utrecht

University Hospital,  Malmö

St James Hospital,   

Dublin

Cost of  inhibitor patient: 18000/yr

Cost of  ITI buffered in 3.3 to 13.2 

yrs

ITI: Costo-utilità

Haemophilia 2016; 22: 96-102. 

ITER Study  n=71
Success rate: 84.5%

Median age 3.8 yrs 



Prophylaxis using bypassing agents ? 
New agents 
(EMICIZUMAB) ?

ITI and prevention of bleeds



Ogni paziente ha proprie caratteristiche e proprie 

esigenze di vita;
anche il paziente con inibitore ha diritto a vivere una vita 

normale e operare una scelta terapeutica che lo protegga 

dalla comparsa di emorragie invalidanti e gli consenta di 

prevenire lo sviluppo di artropatia cronica (profilassi)



Haemophilia. 2019 Apr 29. doi:10.1111/hae.13762. [Epub ahead of print]



Haemophilia. 2019 Apr 29. doi:10.1111/hae.13762. [Epub ahead of print]



Profilassi nei pazienti con inibitore? 
Chi, quando, perché

Chi?
Tutti i pazienti ad alto rischio 
per lo sviluppo di artropatia cronica

Prima di iniziare l’ITI
Durante l’ITI
In caso di fallimento ad ITI
In presenza di articolazioni    bersaglio
In caso di pregresse emorragie gravi
In preparazione e dopo chirurgia ortopedica

Quando?

Migliorare la QoL Impedire/rallentare lo 
sviluppo di artropatia cronica.

Perchè?


