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Haemophilia patients with inhibitors:
Bypassing agents treatment

/ APCC \ / rEVila \

Licensed dosage: Licensed dosages:
50-100 U/Kg every 6-12 h 90-120 ug/Kg every 2-3 h
Home treatment 270 pug/Kg single dose
Risk of anamnestic response Home treatment
Plasma origin No anamnestic response
Long dosing interval Recombinant
Thrombotic risk Short dosing interval
Optimal monitoring? Thrombotic risk
_ : o
APCC licensed for K Optimal monitoring” /

prophylactic use

Both less effective than FVIII prophylaxis in non inhibitor
patients
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Innovative Pharmacological Therapies for the
Hemophilias Not Based on Deficient Factor
Replacement [Semin Thromb Hemost 2016; 42:526-32 }

Pier Mannuccio Mannucci, MD'  Maria Elisa Mancuso, MD, PhD'  Elena Santagostino, MD, PhD'

Massimo Franchini, MD? / \

. N N
rFVilat FP .
ACE9IL0 Antl-T.FPI
(Concizumab)
N~ ~ | Inibitore della \_ )
sintesi di AT
(ALN-AT3) Stabillizzazione del
A ~ [coagulo: FXIII ]
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Emicizumab: anti-FIXa/FX bispecific antibody
(FVIIl mimetic agent)

= FVilla

s.C. injection

[Long half-life ]

Phospholipid membrane _

Muto A et al. Blood 2014: 124: 3165-71

Muto A et al. J Thromb Haemost 2014; 12: 206-13
Shima M et al. NEJM 2016; 374: 2044-53
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In HAVEN 1, treated bleeds were reduced by 87% with
Emicizumab Prophylaxis vs no prophylaxis

o 233
- 75 - (12.3; 43.9)
0 ] .
g5 w 87% reduction
o él 15 4 RR: 0.13; p=0.0001
o 9 0
22 10- ’o 63%
oo ; patients with zero
S5 - v (1.7, 5.0)
3 _— treated bleeds
C
C 0 -
< Arm B Arm A
Mo prophylaxis HEMLIBRA prophylaxis*
{episodic BPAs only, n=18) (n=233)
% participants with zero bleeds 56 62.9
(95% Cl) (0.1-27.3) (44 9-78 5)

“Arm Atime on treatment: 29.5 weeks [rangs, 3.3—-47.9)

25 October 2016 cut-off

ABR, annualised blesdrate; BFA, bypassing agent; CI,

confidence interval; RR, risk ratic Cldenburg J, etal. M Engl J Med 2017, 377805913
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Proportion.of patients.with target joints was
reduced with emicizumab
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A Incidence of target joints in a post-hoc analysis
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VI VERE CON
Mortality rate

|6INIBIT-

Impact of inhibitors on hemophilia A mortality in the

United States

Christopher E. Walsh,'* J. Michael Soucie,” Connie H. Miller,” and the United States Hemophilia Treatment Center

MNetwork

TABLE IIl. Distribution of Cause of Death Categories by Inhibitor Status for
432 Deaths among 7,386 Males with Severe Hemophilia A, 1998-2011

-

With inhibitors l§ Without inhibitors \\

N (%) N (%) P-value®
Cause of death category

Hemophilia related 20 (41.7) 46 (12.0) <0.001
HIV related 5 (10.4) 71(18.5)

Liver disease related 8 (16.7) 123 (32.0)

Suicide 0 5(1.3)

Other 10 (20.8) 104 (27.1)

Unknown 5(10.4) 35(9))

N J

® Chi-square test comparing the distributions of death categories by inhib-
itor status.
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TABLE V. Type of Hemorrhage for 66 Hemophilia-Related Deaths by

Inhibitor Status
/ With inhibitors Without inhibitﬂg
N (%) N (%)
Type of hemaorrhage

Intracranial 14 (70) 31 (67)
Pulmonary 2 (10) 0
Gastrointestinal 0 4(9)
Liver 1(5) 2 (4)
Retroperitoneal 1(5) 0
Postsurgical 1(5) 1(2)
Shock/sepsis 0 3

\Unspecified 1(8) 5(1) /

Walsh CE, Am J Hematol 2015:;90:400-5
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Intracranial hemorrh ag e Patients with high titer

Haemoph|||a inhibitors have 4-fold
Hammopbale 2012}, 18, 334 m higher probability to suffer
from ICH.Prophylaxis is

not associated to a lower

ORIGINAL ARTICLE Clinical haemophilia

Intracranial haemorrhage in the Italian population of

haemophilia patients with and without inhibitors incidence of ICH In
E. ZANON,* A. IORIO,t A. ROCINO,} A. ARTONL§ R. SANTORO,4 A. TAGLIAFERRI,** I I I ihi
A. COPPOLA,t1 G. CASTTAMAN,ti P. i{ MANNUCgl,gs and THE ITALIAN ASSOCIATION OF patlents Wlth Inhlbltors

HEMOPHILIA CENTERS'

Univariate, bivariate (age-adjusted) gy (W) Efectolinhibiorsiats

and multivariate analysis investigating _s{ ~— ——7——.“_“1_‘:&::_11

the effects of patient characteristics on  § &- SR——
ICH occurrence showed that £s 7
haemophilia severity and inhibitor =g .
status were strongly associated =Y = p =
with ICH severe vs. mild, HR 3.96 e e o]
(2.3971 6.57); inhibitor vs. non Fig: 2. Keplan Meicr plos of the role of hacmophilis scvriy and kit

Inhibitor.

3 (T SR B Haemophilia. 2012;18:39-45.
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Bleeding rate in inhibitor patients

(A) 407 5,
(27.3-39.1) 30.6
(26.2-35.8)
a 30' 250
5 (18.4-34.0)
32 185 17.6
3 20 (15.2-228) 14.9 (14.7-21.0)
> (105-21.2)
m
< 0- 40% of bleeds were
traumatic
0 . . . (25% In patients on
Episodic Prophylaxis Al .
(n =75) (n =28) (N = 103) prophylaxis)*
Prophylaxis with emicizumab reduced
b|eeding rate (79%) 1. MahlanguJ, et al. Haemophili&2018;00: 9.

2. Oldenburg eta. NEnglJMedi nMT TOTT

but not eliminate bleeding
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Gringeri A et al. Blood 2003;102:2358-2363

Scalone L. et al.; COCIS Study Investigators.
Haemophilia 2006;12:154-62.
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Open issues on ITI

Which iIs the rate ]’
of efficacy of IT]

Who should receive ITI =

When should ITI be started
Predictors of ITlI outcome
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Similar results with different regimens

Median time

FVIII dose and Success to success,
ITI protocol associated treatment rate (%)  months Comments
Bonn praotocol FVIIT 100-150 iw/kg every 12 h until inhibitor 92—-100 14 Very demanding for
(high-dose regimen}* <1 BU, then FVIII 150 iw/'kg until normalization patients. High cost
of FVIII recovery and half-life.
Malmé protocol FVIII continuous infusion targeting plasma 59-82 1 Rapid response
(high-dose regimen + levels =30 iu/dl until negative inhibitor and cost-saving but
immune modulation) ¥ titre, then 60-90 iu/kg weekly + cyclophosphamide need for hospitalization
N (iwv. 12—15 mg'kg days 1-2, 2-3 mg/kg and concerns regarding the
= orally days 3—10) + Lv. immunoglobulins use of cyclophosphamide
i 2-5-5 g/kg day 1, 04 glkg days 4-8. in children
Preliminary protein A sepharose immunoadsorption
= it initial inhibitor titre =10 BU.
Dutch protocol Neutralizing dose (25-50 in/kg twice daily, 61-88 1-12§ Less demanding
(low-dose regimen)i 1-2 weeks), then tolerizing dose (50—75 inw/'kg weekly) for patients and
cost-saving
Other low or intermediate  Ewing et al, 1988: 50 in/kg/d 67 29 Developed for improving
dose protocols Kucharski et al, 1996: 50 iw'kg/week 45 10 cost-effectiveness of treatment
Unuvar et al, 2000: 50-100 iw/kg/d 57 6
Rocino et al, 2001: 100 iu/kg/d 75 3

*Brackmann et al (1996) and Oldenburg et al (1999); activated prothrombin complex concentrates (aPCC) 4060 iu/kg every 12 h was included until
1994,

tNilsson er al (1988) and Freiburghaus er al (1999).

fvan Leeuwen et al (1986) and Mauser-Bunschoten et al (1995). ( Coppo/a et a/’ B,'J Haemato/l
.
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Similar-results-with-different products

Study

Dose regimen(s)

Type of concentrate (n*) Success rate (%)

NAITR, DiMichele and Kroner (2002)+

Mauser-Bunschoten et al (1993)
Brackmann et al (1996)
Rothschild et al (1998)
Batlle ef al (1999)
Smith et al (1999)
Rocino et al (2001)
Orsini ef al (2005)
Barnes et al (2006)
Rocino ef al (2006)
Gringeri ef al (2007)
Kurth et al (2008)
Grenninger et al (2008)
Valentino et al (2009)

Various

Dutch protocol
Bonn protocol
Various
Various
High-dose

100 iwkg/d
Various
Various
Various
Various
100-200 iu/kg/d
Various

Various

[P and HP pdFVIII (41)
Mo/rFVIII (123)

Mostly 1P pdFVIII (24)
Mostly IP pdFVIII (52)
rFVIII (8)

fFVIII (1)

Mo/rFVIIL (11)
Mo/rEVIII (12)

HP pdEVIII (8)

Mostly rFVIII (29)
(FVIII (26)

HP pdFVIIL (17)

[P and HP pdFVIII (25)
HP pdFVIII (11)

rFVIIIL (10)
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Coppola et al, Br J Haematol, 2010



International ITI Study

Histuli::zlllhg;i;ifgi—zg&?gij (x 2) GOOd -riSk patientS
Current Titre: < 10 BU (x 2)
Rmiﬂse Severe, HR inhibitors
age < 8vyrs at ITl start
High Low g L y ; i
: ol nhibitor diagnosis < 24 mo.
2001Uke 1 QD owk'TWE yrior to ITI start
“a .
Reemrygﬁﬁ%,l{alf—lifegﬁhrsﬁ nh titer <10 BU at ITI start
n @ N Historical inh peak <200 BU
v v Cirst ITI course
Tailing off p | Prophylaxis
v Stable venous access

End of Study Informed Consent
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I-ITI study.RESULTS

[Similar success rate:70% ]

. Predictors of
hﬁiﬁi : Univariate analysis S u Cce S S
Subject variable P
P=0.942 L ,
white) 71
- Age at randomization (T) 8
3 3 Peak historical inhibitor titer 026
5 Peak fier on Tl o2
= Peak fiter on [Tl = 250 versus > 250 BU 0002
Time totiter of < 10 BU pre-ITI A0
Starting inhibitor titer 98
o - = = Treatment variable
Time (years) Randomized treatment am 82
Protocol dose compliance 35
/With the high-dose regimen Product type 58
shorter median time to achieve: Total hospital in-patient days 088
Negative titer (4.6 vs 9.2 mo, p=0.027) CVAD in place 58
Normal recovery (6.9 vs 13.6 mo, p=0.002) CVAD infection 8
but not Tolerance (10.6 vs. 15.5 mo, p=0.116, ns) Multivariate analysis
k / Peak inhibitor titer on [TI 002
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Bleeding episodes during

The principal results of the International Immune Tolerance Study: a randomized
dose comparison

Charles R. M. Hay' and Donna M. DiMichele,2 on behalf of the Intemational Immune Tolerance Study

Table 7. All intercurrent bleeding by treatment arm and phase of [Tl

Regimen Blaads, n 5% Cl

AllTlHn = 58vs 57) LD fa4 : 1.34-362
HD 282

Phase 1 (n = 58vs57) LD 573 . 1.28-4.01
HD 241

Phase 2 (n = 27vs 23) LD 47 a4 [B4-138 D88
HD

Phasa3(n=24vs22) LD g8 518 0.71-38.0 110
HD 1

Phase 4 (n=24vs22) LD o4 1.70 0.B0-3.63 70
HO az

Phasa 1 indicates the tima from the start of ITI until the Bathesda titer is negative; phase 2, from phase 1 until the FVIIl recovery is nommal; phase 3, from phase 2 to normal
half-life; and phase 4, 12-month prophylactic phase after the half-life has normalizad,

3 (T SR B Hay & Di Michele, Bload,



Immune tolerance induction in patients with haemophilia a
and inhibitors: effectiveness and cost analysis in an
European Cohort (The ITER Study)

A ROCINO,* P. A, CORTESLti L. SCALONE, 1 L. G. MANTOVANIL ¥ R. CREAY and

A. GRINGERI,§ ON BEHALF OF THE EUROPEAN HAEMOPHILIA THERAPY STRATEGY
BOARD (EHTSB)!

[71 pazienti (eta: 0.4 -41 }

A

Undetectable inhibitor was achieved in 84.5% of patients\
Inhibitor eradication with normal FVIIlI PK in 74.2%.

Median time to successful tolerance was 10.7 months

(range 2.01 90.0 months).
No significant influence of inhitor titer at ITI start.
Peak inhibitor level on ITlI was a significant predictor of ITI
success.
Breakthrough bleeding event incidence during ITI was

\associated with time to success. /

EMOFILIA | LASERTEZZA DELLA CURA Haemophilia 2016;22: 3402.



Adulti: prognosi sfavorevole

Registro Internazionale ITI

Fattori associati a successo p

Prognosi favorevole:
FVIL> 100 UKy

|;
c
Ig
N
M
Q
i\
12
L
=
=
§
;

T Titolo pre-ITI <10 BU/m .0
T Picco storico <200 BU/ml '
= |  Tempo tra ITI e diagnosi
- Y . 7] diinibitore <5 anni .00
t Dose FVIII > 100 Ul/Kg
1 Eta < 20 anni

Mariani & Kroner, Haematologica 20
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