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Summary

Objectives: In acquired hemophilia (AH), autoantibodies (in-
hibitors) impede blood coagulation factors leading to severe
bleedings. Cornerstones of a successful treatment are the
control of bleeding and an eradication of autoantibodies. The
present study is an update of our previous documentation of
the treatment of high-titer AH patients with severe life-threat-
ening bleeding undergoing the modified Bonn-Malmo-Proto-
col (MBMP). Methods: 64 AH patients were treated by a
standard combination protocol (MBMP) consisting of anti-
body depletion through immunoadsorption, i.v. immunoglob-
ulin, immunosuppression, and high-dose FVIII substitution.
They underwent a long-term follow-up. Results: Primary
study endpoints loss of detection of the activity of the inhibi-
tor and FVIII recovery > 5% were reached in a median time of
3 days (95% Cl: 2.6-3.4 days), the median time of FVIII substi-
tution was 13 days (95% CI 10.6-15.3 days), and the median
time of immunoadsorption was 16 days (95% CI 13-18.9
days). In 5 patients the AH occurred as paraneoplastic syn-
drome, and partial remission was achieved. Relapses without
bleeding event occurred only in second-line MBMP. Those re-
sponded excellently to short time treatment. Overall patients
remained in remission over a median follow-up time of
8 years. Conclusion: Except for paraneoplastic AH, MBMP-
treated patients have a remarkable prognosis which is con-
firmed by long-term follow-up with a complete response rate
of 93% (53/57) in the first year post MBMP and 100% during
long-term follow-up. These outcome in life-threatening AH is
unique and until now not achievable via other treatment
schedules. In life-threatening bleedings physicians should
take into account MBMP as a first line treatment.

Schliisselworter
Erworbene Hamophilie - FVIII - Immuntoleranzinduktion -
MBMP - Immunmodulation - Immunadsorption - APTT

Zusammenfassung

Hintergrund: Autoantikoérper (Inhibitoren) gegen Gerinnungs-
faktoren sind die Ursache der erworbenen Hamophilie, die
klinisch durch schwere Weichteilhamatome charakterisiert ist.
Blutungskontrolle und Inhibitoreradikation sind die wesent-
lichen Bestandteile einer erfolgreichen Hemmkorpertherapie.
Diese Studie ist ein Update der zurvor in 2005 veroffentlichen
Daten von hochtitrigen Hemmkd&rperpatienten mit lebens-
bedrohlichen Blutungen, die mit dem modifizierten Bonn-
Malmo-Protokoll (MBMP) therapiert wurden. Methoden: 64
Patienten wurden mit einem standardisierten Protokoll beste-
hend aus Antikérperdepletion mittels Immunoadsorption, i.v
Immunglobulingabe, Immunsuppression und hochdosierter
FVIII-Gabe therapiert. Alle Patienten wurden im Langzeit-Fol-
low-up nachbeobachtet. Ergebnisse: Die primaren Endpunkte,
wie nicht mehr detektierbarer Inhibitor einhergehend mit
einer FVIII-Recovery = 5%, wurden im Median nach 3 Tagen
(95% Cl 2,6-3,4 Tage) erreicht, die mediane Zeit der Faktor-
substitution lag bei 13 Tagen (95% CI 10,6-15,3 Tage), und die
mediane Zeit der Apherese betrug 16 Tage (95% CI 13-18,9
Tage). Flinf Patienten mit einem paraneoplastische Syndrom
erreichten eine partielle Remission. Rickfalle ohne erneutes
Blutungsereignis traten nur auf bei Patienten, die second-line
mit dem MBMP behandelt wurden. Sie sprachen auf eine er-
neute kurzzeitige Therapie prompt an. Die lbrigen Patienten
erreichten eine komplette Remission die in einem Langzeit-
Follow-up von im Median 8 Jahren verifiziert werden konnte.
Schlussfolgerung: Nach Ausschluss von Patienten mit einem
paraneoplastischen Syndrom erreicht das MBMP bei Patien-
ten mit erworbener Hamophilie eine Remissionsrate von 93%
(563/57) im ersten Jahr nach MBMB und eine von 100% im
Langzeit-Follow-up. Diese Langzeitergebnisse bei lebensbe-
drohlicher erworbener Hamophilie kdnnen aktuell mit keiner
anderen Behandlungsmethode erreicht werden. Diesbezlig-
lich sollte bei lebensbedrohlichen Blutungen das MBMP als

First-line-Therapie in Betracht gezogen werden.
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Introduction

Severe soft tissue and muscles hematomas are, in contrast to
hemarthrosis in congenital hemophilia, the hallmark of ac-
quired hemophilia (AH). An autoantibody (inhibitor) di-
rected against a coagulation factor inhibits either the activity
or increases the clearance rate. Commonly inhibitors are di-
rected against clotting factor FVIII and rather seldom against
FIX [1]. Recently Lacroix-Desmazes et al. [2] detected the
presence of an IgG inhibitor with proteolytic activity in vivo
and in vitro. The prolongation of the activated partial throm-
boplastin time (aPPT) is the most important diagnostic crite-
rium to suspect an AH. Diagnosis must be confirmed by a
clotting factor analysis, followed by the verification of the
presence of the inhibitor via the Bethesda assay [3].

With an overall incidence of 1-4 per million/year AH be-
longs to the group of rare disorders [4], but as mentioned by
several authors, it might be underdiagnosed due to its scarcity
[4-6]. In up to 18% of patients with AH other autoimmune
disorders are detected [7], but also the postpartum period and
chirurgical interventions are critical for inhibitor induction
[8]. Solid organ tumors and hematological malignancies, espe-
cially in elderly patients, are also regarded as causes of AH
[9]. Aouba et al. [10] divided therefore AH in an ‘idiopathic
form’ and an ‘acquired hemophilia with specific associated
conditions’ (AHSAC). The former group is reported to have
a 2.5-fold higher mortality rate. Several studies and a meta-
analysis had shown that patient’s prognosis mainly depends
on the immediate bleeding control and fast inhibitor eradica-
tion [10].

Bypassing factors like activated prothrombin complex con-
centrate (aPCC) (FEIBA®, Baxter, Deerfield, IL, USA) and
recombinant FVIIa (rFVIIa) (Novoseven®; Novo Nordisk,
Princeton, NJ, USA) were shown to control bleedings equally
sufficient with response rates of 80-91% [4]. In severe bleed-
ings a median of 10 infusions achieve a hemostatic control in
up to 76% [4], with a median time to respond of 5 days (range
2-10 days), as shown by the EACH2 data [7]. The data of the
EACH?2 Registry recently published by Baudo et al. [11] have
shown that bleeding control was significantly better with by-
passing factors versus FVIII/DDAVP (93.3 vs. 68.3%). Bleed-
ing control was similar when comparing rFVIIa and aPCC
(93%; p = 1) Limitations of this coagulation treatment might
be their dose-dependent risk for thromboembolism and car-
diovascular events especially in elderly patient collectives
[12]. Recently published data of Ingerslev et al. [13] and Kat-
gri et al. [14] had shown that bypassing factors, alone or in
combination, have an excellent efficacy to control bleedings,
but in 5 of 9 AH patients thrombotic complications occurred.
In the Diisseldorf Interim analysis, one death of a patient
from acute myocardial infarction during the first 30 days of
treatment was reported while being on antihemorrhagic treat-
ment with high-dose rFVIIa [6], a second patient died of acute
sepsis during the immunosuppressive treatment also during

Extracorporeal Treatment for Patients with
Life-Threatening Acquired Hemophilia

the first 30 days [6]. The EACH2 Registry had shown throm-
botic events in 3.6% of treated patients with a similar inci-
dence in rFVIla (2.9%) and aPCC (4.8%) [11].

Thus besides control the bleeding, a successful inhibitor
elimination strategy should be initiated as soon as the diagno-
sis is confirmed. The most established immunosuppressive
treatment consists of steroid alone or in combination with
cyclophosphamide. The reported complete remission rates of
50-76% [4] for this choice of treatment can, however, be
questioned, since high relapse rates of about 20% are re-
ported already after a median of 7.5 months of follow-up
(1 week to 14 months). Finally, no data about the long-term
outcome and prognosis of ‘relapsing AH’ after failing to re-
spond to a conventional treatment are available, a fact that
should be considered when interpreting the data and out-
comes in these treatment schedules.

Despite of these intensive treatment regimens, the esti-
mated overall lethality still ranges in different publications
from 9 to 76% [4, 12, 15]. Giraud et al. [16] and Lambotte et
al. [17] described higher rates of mortality in series of older
patients: 31% (18/58) and 76% (17/22), respectively. These
higher rates mainly depend on patient’s risk factors like in-
hibitor titer, severity of bleeding, and comorbidities. A re-
cently published ‘multiple cause analysis for best care strate-
gies analyzed deaths in AH from 2000-2009 [10] and noted
that hemorrhagic shock was the most frequent direct cause of
death (52.9%) followed by infections (26.4%) due to long-
term immunosuppressive treatment.

Therefore an optimal treatment strategy in AH should in-
clude, in addition to the immediate control of bleedings, the
fast re-induction of immune tolerance versus FVIIIL.

Immunoadsorption is one cornerstone of an intensive
short-time treatment schedule performed at our center. Its
combination with an immunosuppressive treatment results in
the inhibition of the inhibitor de novo synthesis. Further, the
FVIII substitution allows a successful and fast re-establish-
ment of a stabile hemostasis

The present study is an update of our previous documenta-
tions of the treatment of high-titer AH patients with severe
life-threatening bleeding undergoing the modified Bonn-
Malmo-Protocol (MBMP) with an emphasis on the role of
immunoabsorption for the outcome of the treatment [18-20].

Patients and Methods

Patients
Between 1993 and 2012, a series of 64 patients, suffering from life-threat-
ening AH were treated with the MBMP. All patients had high inhibitor
titer levels to FVIII (>5 BU) [3] and the incidence of at least one acute
bleeding episode (drop of hemoglobin to <8.0 mg/dl). The Ethics Com-
mittee of the Medical Faculty at the University of Bonn approved the
treatment protocol. All patients or their responsible relatives gave their
informed consent in writing.

The inhibitor analysis was performed with the Bethesda assay modi-
fied by Nijmegen [3]. Differential diagnosis with respect to the lupus ery-
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Fig. 1. The MBMP treatment cycle.

thematosus-associated inhibitor was established with the dilute Russell
viper venom test, the lupus-activated partial thromboplastin time, the
plasma dilution test, and the determinations of FII, FV, FVII, FIX, FX,
and FXI. The FVIII levels were determined by two methods: the one-
stage clotting assay and the chromogenic FVIII assay. rFVIla was substi-
tuted in 62 patients after diagnosis to achieve an immediate reduction in
bleeding diathesis during the patient’s transfer to our hospital.

Complete remission was defined as normal FVIII activity (70-140%)
without factor substitution and undetectable inhibitor titer levels during a
minimum follow-up period of 12 months.

Partial remission was defined as attaining FVIII recoveries by up to
30% and/or a reduction of the inhibitor titer to less than 5 BU without
further bleeding events.

A total of 64 patients with AH were treated as follows:

i) Large-volume immunoadsorption (2.5-3 x total plasma volume on
days 1-5).

ii) IVIG substitution (0.3 g/kg body weight (BW)/day, on days 5-7).

iii) Immunosuppressive therapy with cyclophosphamide (1-2 mg/kg BW/
day) and prednisolone (1 mg/kg BW/day) from day 1 until remission
(dose reduction).

iv) Administration of FVIII (100 U/kg BW and, in exceptional cases (BMI
> 40 kg/m?), up to 200 U/kg BW) every 6 h. Optional dose reduction on
the basis of clinical signs and the level of recovery achieved (50-80%
FVIII residual activity after 4-6 h) throughout the treatment cycle.

The treatment cycles (from day 1 to day 7) were repeated, depending on

the clinical response and coagulation factor activity. The treatment sched-

ule is visualized in figure 1.

Immunoadsorption was accomplished by apheresis of sheep-derived
polyvalent antihuman Ig bound to sepharose CL 4B (Amersham Pharma-
cia, Biotech AB, Uppsala, Sweden), using a dual-column system (Ig
Therasorb Miltenyi Biotec GmbH, Bergisch Gladbach, Germany). Blood
was drawn from an antecubital vein on one arm at a rate of up to 70
ml/min and returned after processing via an antecubital vein on the other
arm. Alternatively, in the case of inadequate antecubital vein access, a
biluminal central venous catheter was placed. Plasma was continuously
separated at a flow rate of up to 80 ml/min using either of three apheresis
systems (Cobe Spectra, Caridian Terumo BCT, Adasorb Medicap) or
one-in-two technology of LIFE 18 (Miltenyi Biotec) with acid-citrate-
dextrose (ACD-A, Baxter Healthcare Corp., Round Lake, IL, USA) as
an anticoagulant diluted 1:30 or 1:40, respectively, in the two systems. The
separated plasma was passed through the columns. The adsorptive capac-
ity of the columns was 1.25 g for all IgG subclasses. [18-20]. The target of
processing was 2.5 times the plasma volume, and apheresis was continued
for 5 days in each treatment cycle.
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Data Analysis

All statistical analyses were performed using the Statistical Package for
Social Sciences IBM SPSS, version 19.0 (SPSS, Inc., Chicago, IL, USA).
Nonparametric statistics and Pearson’s rank correlation (r;) test were
used.

The primary study endpoints were the time at which i) activity of the
inhibitor was first undetectable allowing a FVIII recovery of up to 25%,
ii) the factor substitution could be discontinued and iii) MBMP treatment
was terminated without the requirement for further apheresis. Kaplan-
Meier analysis was performed to evaluate the time at which these end-
points were reached. The median time to reach these endpoints was cal-
culated on the basis of the associated 95% confidence intervals (95% CI).

Results

Patients Characteristics, Laboratory and Clinical Parameters
A total of 64 patients (26 male, 38 female) of AH with high-
titer inhibitor levels (>5 BU) were diagnosed in our hospital.
All patients exhibited life-threatening bleeding (maximum
hemoglobin on admission 8.0 g/dl) requiring blood trans-
fusions, factor concentrate substitution, and intensive care
monitoring. The mean hemoglobin concentration on admis-
sion in our hospital was 6.9 g/dl (range 3.1-8.2 g/dl). All pa-
tients suffered from severe multifocal bleedings. The types of
bleeding observed included muscle bleeding events (n = 65)
associated with compartment syndrome (n = 8), gastrointes-
tinal bleeding (n = 3), retroperitoneal bleeding (n = 18),
retropharyngeal bleeding, which required artificial respiration
(n=5), and hematuria (n = 4).

The mean age of the patients was 65.61 years (range 28-89
years). Excluding patients developing the inhibitor post par-
tum, the mean age was 69.01 years (range 49-89 years).

The mean FVIII level at initial diagnosis and at the begin-
ning of the MBMP was <1% (normal 70-140%). The mean
inhibitor titer was 238 BU/ml (range 8-3,600 BU/ml). The
mean aPTT on admission was 58.27 + 22.86 s.

Underlying diseases were detected in 12 patients. In 6
women, the inhibitor was diagnosed peripartially (i.e. within
3 months of childbirth). Eight patients suffered from other
autoimmune diseases (mixed connective tissue disease n = 6,
psoriasis n = 4, polymyalgia rheumatica n = 1, Sjogren syn-
drome n = 1), and in 5 patients the inhibitor occurred as para-
neoplastic syndrome (lung cancer n = 1, plasmocytoma n = 2,
lymphoma n = 1, breast cancer n = 1).

In 5 patients the immunosuppressive treatment was initi-
ated in a peripheral hospital. Steroids and cyclophosphamide
were given to all patients, whereas other treatments (vincris-
tin n = 2, azathioprine n = 4, rituximab n = 2) were given only
to individual patients. In all patients bleedings continued.
Therefore, they were switched over to MBMP, and the immu-
nosuppressive treatment was changed to steroids and cyclo-
phosphamide as mentioned above. Vincristine, azathioprine,
and rituximab were discontinued.

A total of 1,202 immunoadsorption procedures (apheresis)
were carried out. The extracorporeal treatment was well tol-
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Fig. 2. Treatment endpoints were rapidly reached in the MBMP group.
Kaplan-Meier plots of a median time to detectable FVIII recovery
(25%): 3 days (95% CI 2.6-3.4 days) b median time of factor substitu-
tion: 13 days (95% CI 10.6-15.3 days), and ¢ median time of immunoad-
sorption: 16 days (95% CI 13-18.9 days).
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erated. Mild side effects such as hypotension, hypesthesia due
to citrate anticoagulation (citric reactions), and allergic reac-
tions occurred in less than 1% of all apheresis sessions. None
did require an interruption of treatment. A median plasma
volume of 6,050 ml (range 3,700-9,500 ml) was used.

Treatment Endpoints and Clinically Relevant Correlations
The primary study endpoint loss of detection of the activity of
the inhibitor and FVIII recovery > 5% were reached in a me-
dian time of 3 days (95% CI 2.6-3.4 days) (fig. 2a), the median
time of FVIII substitution was 13 days (95% CI 10.6-15.3
days) (fig. 2b), and the median time of immunoadsorption was
16 days (95% CI 13-18.9 days) (fig. 2¢).

The median FVIII consumption was 0.185 x 10° IE (range
0.024-1.9 x 10°IE).

The median rFVIIa consumption was 0.738 x 10°IE (range
0-0.824 x 10° IE).

There was a significant correlation between the inhibitor
titer and FVIII/rFVIIa consumption (r, = 0.594, r, = 0.369,
p = 0.01), endpoint I (r,= 0.646, p = 0.01) endpoint II (r; =
0.580, p = 0.01), endpoint III (r; = 0.569, p = 0.01) and days of
hospitalization (1, = 0.521, p = 0.01).

Clinical Outcome, Treatment Efficacy, and Side Effects
Once the immunoadsorption was initiated, the bleeding was
controlled within the first 2 apheresis sessions.

There was no bleeding-associated mortality in the MBMP
group.

From 64 patients who underwent the MBMP, 62 patients
completed the MBMP (fig. 3) successfully. In 2 patients, the
MBMP was interrupted as consequence of other concomitant
diseases. At the time of interruption partial remission had been
achieved in both patients; one patient converted 2 months after
MBMP spontaneously to CR, the other died within 3 months
due to an epileptic seizure that was not related to AH.
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In 5 patients, cancer was diagnosed during MBMP. These
patients achieved a partial remission (small cell lung cancer
n = 1, plasmocytoma n = 2, lymphoma n = 1, breast cancer
n = 1). A FVIII recovery > 30% after MBMP allowed safe
tumor staging procedures (mediastinocopy n = 1, mastec-
tomy n = 1, bone marrow aspiration n = 4; pleural punction,
pleurodesis n = 3) without any bleeding or infection
complications.

During long-term follow-up, 4 patients experienced a pe-
riod of FVIII decline to 10-50%, without any bleeding
events 8, 9 and 12 months after the completions of the
MBMP (fig. 3). These patients were treated first line with a
conventional immunosuppressive treatment as reported
above and then switched to MBMP. Two of them responded
well to a short-time apheresis of 5-6 days in combination
with immunosuppressive treatment for another 3 weeks.
One patient was treated only with a short-time cycle of ster-
oids for 3 weeks. The 4th patient had received a pretreat-
ment of rituximab, and the relapse was treated successfully
with further 4 cycles of rituximab 375 mg/m* body surface
area and a low dose of steroid. These interventions were
successful in restoring normal FVIII levels, and hemostasis
remained stable without further relapses. During a long-
term follow-up of a mean 98.2 months (range 12-168
months), there was no evidence of any further inhibitor
relapse.

During long-term follow-up all patients suffering from ma-
lignancy died in consequence of tumor disease. The inhibitor
occurred simultaneously to the tumor disease. Although
MBMP achieved a partial remission with a sufficient FVIII
> 30%, tumor-adapted chemotherapy improved the coagula-
tion situation further. Inhibitor-associated complication did
not occur again, not even in end stage tumor progress.

Finally, when the 5 patients with paraneoplastic syndrome
were excluded, 53 of 57 patients achieved a complete remis-
sion (93%).

Relapses were seen in the first year after completing
MBMP and occurred only in patients treated second line by
MBMP. During long-term follow-up later than 1 year after
completing MBMP, none of the patients relapsed (remission
rate of 100%).

Apheresis-related adverse events, which led to treatment
interruption, did not occur.

Severe adverse events due to the immunosuppressive treat-
ment occurred in 6, catheter-associated sepsis in 4, and pneu-
monia in 2 patients; cyclophosphamide-induced cystitis was
seen in 1 patient. A treatment interruption was necessary in 1
patient due to neutropenia. All other infections were success-
fully treated by conventional antibiotics. Daily blood counts
and CRP levels for an intense infection screening were per-
formed in all patients. Cyclophosphamide was dose-adapted
to renal function and blood cell count.
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Discussion

Patients suffering from AH are at high risk of fatal bleedings
any time until the inhibitor has been eradicated. Complica-
tions such as hemorrhagic shock and infection are the main
direct causes of death in AH [10]. Relevant prognostic factors
for the treatment response in AH have been analyzed by the
meta-analysis of Delgado et al. in 2003 [12]. Based on data of
249 patients, the authors showed that after 6 weeks of immu-
nosuppressive treatment the rate of adverse events increased
to 53%:; of those 15% died due to infection. These data were
confirmed in 2007 by the SACHA study. The standard immu-
nosuppressive treatment achieved a remission in only 52% of
patients. In case of inhibitor persistence the 1-year mortality
increased to 39% [21, 22]. Compared to these data the deple-
tion of the inhibitor via immunoadsorption allowed an imme-
diate control of the bleeding due to an efficient FVIII recov-
ery (fig. 2).

Our patient collective showed a significant correlation be-
tween the inhibitor titer and the time to achieve treatment
endpoints, e.g. the days of hospitalization or the consumption
of coagulation factors. These results suggest that especially
high-titer patients might benefit from the extracorporeal
treatment. Additionally the reduction in the FVIII consump-
tion might be another important argument for the apheresis.
In the absence of data concerning the amount of factor con-
sumption from other studies, the efficiency of treatment strat-
egies is not comparable [23, 24].

The treatment of bleedings with bypassing factors contrary
to FVIII is hampered by the fact that currently no validated
laboratory monitoring techniques are available. Therefore,
dosages must be adapted to patient’s clinical situation, but as
mentioned above, a dose escalation is limited by thromboem-
bolic risks [13, 14].

Intensifying the immunosuppressive treatment schedule in
AH was the main strategy to follow by most physicians in the
last decade. In this context CD20 B-cell depletion was intro-
duced into the treatment of AH [25, 26].

After an initial enthusiasm, follow-up studies clearly
marked that B-cell depletion is not superior to conventional
treatments with steroid and cyclophosphamide. In contrast,
the observed complete response rate in EACH2 for rituximab
was lower: 41 versus 59%. There was also no evidence that
high-titer patients might benefit from B-cell depletion [24]. In
our study, 2 patients failed to respond to rituximab and were
treated successfully second line by MBMP.

As mentioned above, relapses after conventional treatment
have been reported to occur in 20% of the patients within a
median of 7.5 months [24]. As the ‘relapse’ event was not fur-
ther defined, it remains unclear whether the patients experi-
enced bleeding again. In our study the re-occurrence of the
inhibitor (low titer) was observed in 4 patients, corresponding
to a drop of FVIII concentration to 30-40% without new
bleeding events.

Zeitler/Ulrich-Merzenich/Panek/Goldmann/
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In 3 patients, an infection anteceded the relapse. All pa-
tients had been switched to MBMP as their second line treat-
ment. These data may propose that unsuccessful pretreat-
ments might lead to the development of a more resistant B-
cell clone. Nevertheless, in the absence of bleedings these
low-titer relapse responded immediately to a short-time treat-
ment as described above.

Complication due to infections is another challenge in the
treatment of AH. Interestingly, these incidences are not al-
ways associated with neutropenia [4]. Severe hematoma is an
important focus for infection and inflammation in AH. On ad-
mission most of our patients had a baseline CRP > 60 mg/dl
without further signs of infection, underlining the severity of
the inflammatory process in hematomas. Inflammation per se
is a potent stimulus for antibody production. Furthermore, a
superinfection of hematoma is a serious complication of AH,
leading to compartment syndrome. Therefore, a fast regres-
sion and degradation of a hematoma is desirable. The substi-
tution with FVIII is more efficient and superior with respect
to wound healing and hematoma degradation compared to
bypassing factors. Additionally, antibiotic treatment should
be initiated generously, and pneumocystis carinii prophylaxis
should be taken into consideration depending on the duration
of the treatment course of the patient.

In our patient collective, severe neutropenia was seen in
only 1 patient. The close monitoring of daily blood cell counts
and the dose adaptation of cyclophosphamide to renal func-
tion in combination with high-dose steroids prevented severe
neutropenia in all other patients.

When compared with the EACH2 Registry data [25], the
MBMP achieved a more stable complete remission (93 vs.
70%) with a lower relapse rate of 6 versus 18%. Relapses
were only seen in patients treated second line with MBMP.
The median time to achieve complete response was reached
much faster by MBMP when compared with the EACH2 data
(16 days vs. 5 weeks). As the MBMP study implemented only
patients with severe life-threatening bleedings, a comparison
to the data of the EACH2 Registry might be hampered by the
fact that the EACH2 Registry makes no differentiation with
respect to the severity of AH and treatment outcome [25].

The data of the EACH2 Registry gives, as well as the im-
plemented studies, no information on the FVIII and bypass-
ing factor consumption. Therefore, a statically based state-
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