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Acquired hemophilia A:
pathogenesis and treatment

Introduction

Acquired hemophilia A (AHA) is a bleed-
ing disorder caused by polyclonal IgG1 and
IgG4 autoantibodies to the factor VIII (FVIII)
A2 and C2 domain. Morbidity and mortality
are high secondary to age, underlying dis-
eases, and the toxic effects of immunosup-
pression and bleeding, and because of this,
patients should be managed by specialist cen-
tres.1-6 It is important that the disorder is rec-
ognized and diagnosed promptly; however, in
25% of patients, diagnosis is not made for
more than a week after symptoms develop
and this puts patients at unnecessary risk of
severe bleeding.7 Laboratories should have
systems in place that automatically investi-
gate an isolated prolonged activated partial
thromboplastin time (aPTT) so that, even if
the clinician who has ordered the coagulation
test has not considered AHA as a differential
diagnosis, the patient is identified and treated
promptly.
The incidence of AHA was 1.488 and 1.341

per million/year in the only two studies in
which patients were linked to a defined pop-
ulation. Both these studies are from the
United Kingdom (UK) and the incidence in
other populations has not been reported.
Incidence increases with age and is estimated
to be 0.045/million/year in children under 16
compared with 14.7/million/year in people
over 85 years.1 It is likely, however, that AHA
is under diagnosed, especially in elderly
patients. The literature on AHA has recently
been significantly expanded by data on 501
patients prospectively reported to the
European Acquired Haemophilia Registry
(EACH2).7,9-11

Pathogenesis

AHA is associated with autoimmune dis-
eases, such as rheumatoid arthritis, polymyal-
gia rheumatic, and systemic lupus erythe-
matosis; malignancy; pregnancy and dermato-
logical disorders, such as pemphigoid.1,2,4,12-14

The apparent association with commonly
used drugs, such as penicillin, is almost cer-
tainly due to chance rather than a genuine
association. In about half of cases, no under-
lying cause is found. 
Non inhibitory anti-FVIII antibodies are
found in healthy people.15 The cause of break-
down in peripheral tolerance to FVIII appears to
be due to a combination of environmental and
genetic factors and may differ depending on the
underlying disease. It is unclear, for example,
why AHA is often diagnosed long after the
presentation of an underlying autoimmune dis-
ease and at a median of 3 months postpartum
rather than during the pregnancy. The impor-
tance of T cell interactions in the pathogenesis
of AHA is supported by associations found with
polymorphisms in the cytotoxic T-lymphocyte-
associated protein 4 gene and specific HLA
class II molecules, such as DRB1*16 and
DRB1*0502.16 Polymorphisms in the FVIII
gene that do not cause low FVIII levels have
been found in patients with AHA, and these
may be associated with a loss of tolerance.17 The
potential role of antibodies that inactivate FVIII
and activate factor IX by hydrolysis is also of
current interest but the precise role in the patho-
genesis of AHA is unclear.18,19 More information
is needed on the pathogenesis of AHA to help
understand the biology of the disease and to
design more effective and less toxic treatment
regimens.

Bleeding disorders 

Acquired hemophilia A is an autoimmune disease caused by an inhibitory antibody to factor VIII. The
severity of bleeding varies but patients remain at risk of life-threatening bleeding until the inhibitor
has been eradicated. The cornerstones of management are rapid and accurate diagnosis, control of
bleeding, investigation for an underlying cause, and eradication of the inhibitor by immunosuppres-
sion. Patients should be managed jointly with a specialist center even if they present without signifi-
cant bleeding. Despite an extensive literature, few controlled data are available and management
guidelines are based on expert opinion. Recombinant factor VIIa and activated prothrombin complex
concentrate are equally efficacious for treating bleeds and both are superior to factor VIII or desmo-
pressin. Immunosuppression should be started as soon as the diagnosis is made. Commonly used reg-
imens are steroids alone or combined with cytotoxic agents. Rituximab is being used more commonly
but current evidence does not suggest that it improves outcomes or reduces side effects. 
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Diagnosis

Clinical features

Patients usually present with subcutaneous bruising,
mucosal, and soft tissue bleeds, such as intracranial hem-
orrhage, muscle bleeds, and retroperitoneal hematoma
(Figure 1 and Figure 2). Bleeding following invasive pro-
cedures is almost inevitable but hemarthoses are uncom-
mon.1,2,4,20 The severity of bleeding is very variable, and
25-33% of patients do not require haemostatic therapy.1,10

Despite this, patients remain at risk of life threatening
bleeding until the inhibitor has been eradicated.1

Laboratory diagnosis
Investigation reveals a prolonged activated partial
thromboplastin time and a normal prothrombin time
(Figure 1 and Figure 3). Anti-FVIII antibodies are time
and temperature dependent and so the aPTT corrects less
after 1-2 hours incubation with normal plasma than after
an immediate mix. The diagnosis is confirmed by a low
FVIII and a raised inhibitor titre on Bethesda assay.
Acquired inhibitors often exhibit complex kinetics and
residual FVIII can be measured, this makes establishing
an accurate inhibitor titre difficult. It is common practice
to report the titre based on the dilution in the Bethesda
assay closest to 50% inhibition. The anti-FVIII antibody
may interfere with the measurement of other intrinsic fac-
tors. Dilution experiments will demonstrate a progressive
increase in these apparently decreased coagulation factors
whilst FVIII remains low. A lupus anticoagulant may also
interfere with coagulation factor assays, potentially lead-
ing to diagnostic difficulties. An ELISA assay may be
useful in complicated cases.5,21 There have been reports of
anticoagulant and anti-platelet drugs either masking or
being associated with AHA, and it is important to meas-
ure the aPTT, as well as the INR when patients on war-
farin present with abnormal bleeding.22-25

Pregnancy related acquired hemophilia

AHA is a very rare complication of pregnancy13,26-28 but
accounts for most cases of AHA in people below the age
of 40 years.11 It affects about 1 in 350,000 births in the UK
and a similar incidence has been reported in Italy.1,13

Diagnosis is made a median of 3 months postpartum
although AHA may present up to a year after delivery.
Abnormal bleeding at the time of delivery is also com-
mon. One of 42 cases in the EACH2 registry presented
ante-partum although there was evidence for undiagnosed
ante-partum inhibitors in a further seven. 
Retrospective reviews have suggested a longer time to
remission in pregnancy-related AHA compared with other
aetiologies,26-28 although this was not seen in the 42
patients reported to EACH2 and spontaneous remissions
are recognized. Choice of immunosuppression has influ-
enced the potential side effects of cytotoxic drugs in
women of childbearing age. Rituximab has been used
successfully in postpartum AHA but data do not support
that it is superior to other immunosuppression.11,29

The risk of relapse in subsequent pregnancies is not
known. In one study, AHA recurred in four of six subse-
quent pregnancies in three patients;28 however, no relaps-

es were reported in nine subsequent pregnancies in anoth-
er study, and the Italian Registry reported no relapses
amongst four patients.13 The antibody may affect the
FVIII level of the fetus, and this should be anticipated at
the time of delivery.31-32

Treatment

Treatment should arrest hemorrhage, eradicate the
inhibitor, treat underlying disease, and protect against
trauma and non-essential invasive procedures (Figure 1).
Patients should be managed by an experienced hemophil-
ia center even if the initial presentation appears benign.
Invasive procedures should be avoided, and venepuncture
and blood pressure monitoring should be kept to a mini-
mum (Figure 2). Patients should be educated to recognize
and report symptoms early.3,5,33

Haemostatic management
Bleeds may be very severe, and prompt haemostatic
control is important to reduce morbidity and mortality.
Available haemostatic agents do not have predictable effi-
cacy and so regular clinical review supported by appro-
priate imaging and measurement of hemoglobin level is
required. In contrast, many patients do not need haemo-
static treatment, and subcutaneous bleeding, even if
extensive, can be managed conservatively (Figure 3).5,33

The current options for haemostatic control are the use
of bypassing agents, human FVIII (potentially with
immunoadsorption), and DDAVP. Haemostatic therapy
often needs to be continued at a reduced dose, and fre-
quency after the bleeding has been stopped to prevent
recurrence. Mucosal bleeds benefit from concomitant
therapy with an anti-fibrinolytic agent.

Bypassing agents
At the time of writing, the available bypassing agents
are Novoseven (rFVIIa) and the activated prothrombin
complex concentrate Factor Eight Inhibitor Bypassing
Activity (FEIBA). A retrospective report of 139 patients
treated with rFVIIa described 182 bleeds. In the 103
episodes where rFVIIa was used as first line therapy, it
was effective or partially effective in 95%.34 A similar first
line efficacy was reported to the EACH2 registry.10 When
used as second line therapy, rFVIIa was reported to have
80% efficacy and in 57 surgeries, an effective or partially
effective response was reported in 86% of cases.34

In the EACH2 registry, 64 bleeds were treated with
FEIBA with 94% efficacy.10 Similar results were found in
a retrospective study of 34 severe and moderate bleeds. A
median of six infusions were needed for moderate bleeds
with 100% haemostatic efficacy at a median of 36 hours
compared with ten infusions for severe bleeds with 76%
haemostatic control at a median of 48 hours.35

Although rFVIIa and FEIBA have not been directly
compared in AHA, a rigorous analysis of data in the
EACH2 registry suggests the two agents have indistin-
guishable haemostatic efficacy.10 The choice of agent
should depend on considerations, such as the patient’s
previous response, dosing schedule, use of plasma-
derived products, and cost. If first line therapy fails, the
alternative bypassing agent may be successful and should
be tried at a relatively early stage. 
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Both agents are associated with thrombotic events in
AHA. Analysis of 139 AHA patients treated with rFVIIa
reported 12 (8.6%) thrombotic events, mainly arterial, in
ten patients, four of whom died, although the direct rela-
tionship with rFVIIa is not clear and the study methodolo-
gy would tend to overestimate the incidence.10 EACH2
reported eight thrombotic events associated with haemosta-

tic therapy with a bypassing agent out of 237 (3%) patients.
These events were seen with both rFVIIa and FEIBA.
Inevitably, the risk of arterial thrombosis in patients with
AHA treated with bypassing agents will be higher than in
congenital hemophilia because of the additional cardiovas-
cular risk factors in elderly patients and the complex clini-
cal situation of many patients.10 Treatment of significant
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Figure 1. Overview of the management of acquired haemophilia A.



bleeding should not be withheld because the benefits clear-
ly outweigh the thrombotic risk. However, minor bleeding,
such as subcutaneous, should not be treated without careful
consideration of the risk involved because these bleeds will
usually resolve spontaneously. The approach of using up to
270 mg/kg rFVIIa should be considered only in exceptional
circumstances in patients with AHA because this dose has
not been shown to be safe in this patient group or effica-
cious for treating the types of bleeds associated with AHA.
Furthermore, the use of combined rFVIIa and FEIBA
should be avoided except in life-threatening situations
unresponsive to each agent alone. 

Human FVIII
Human FVIII will usually be inadequate haemostatic
therapy unless the inhibitor titre is low. FVIII is less
effective than rFVIIa or FEIBA for the treatment of
bleeds in AHA.10 The dose of FVIII required will need to
be sufficient to overcome the inhibitor and provide an
adequate haemostatic level. Although formulae have been
suggested for calculating the dose, the inaccuracies inher-
ent in the laboratory measurement of inhibitor titres in
AHA make these at best very rough approximations, and
regular monitoring of plasma FVIII level and clinical
response is required. 
The use of human FVIII in combination with
immunoabsorption is more likely to result in haemostatic
FVIII levels despite higher anti-FVIII inhibitor titres.
This treatment strategy may be useful as first line therapy
or if bypassing agents have failed, although it is available
in only a very limited number of centres.36,37

Porcine FVIII
In AHA, the inhibitor titre to porcine FVIII is usually 5-
10% of the human titre and so porcine FVIII may achieve
haemostatic levels in situations where human FVIII is
ineffective.20 Porcine FVIII is no longer available, and a
recombinant B-domain deleted porcine FVIII is under
investigation and trials in AHA are awaited. 

Desmopressin
Some patients with a low titre inhibitor and baseline
FVIII above 5 IU/dL may respond to a desmopressin infu-

sion; however, response is unpredictable and haemostatic
efficacy is not as good as that seen with bypassing
agents.38,39

Management of surgery
Invasive procedures are associated with significant risk
of severe bleeding because hemostasis cannot be guaran-
teed. Only procedures that are absolutely unavoidable
should be considered and even then, the benefits carefully
weighed against the risks of delaying until the FVIII level
has increased. Treatment options include the use of
bypassing agents, immunoabsorption with FVIII infusion,
and previously porcine FVIII. 

Inhibitor eradication

Patients should be immunosuppressed to eradicate the
inhibitor as soon as a diagnosis has been made (Figure
1).5,33 There are numerous reports in the literature but data
are often difficult to interpret because different endpoints
and definitions are used and studies are almost invariably
reports of cohorts without controls. The majority of
papers are case reports, single centre cohort studies, or
retrospective surveys from specialist centers and so are
likely to reflect more severely affected patients; publica-
tion bias of good outcomes is inevitable.6 About 25% of
patients have a spontaneous remission, although the asso-
ciated morbidity is significant.40 The literature, therefore,
must be treated with caution, and the conclusions drawn
from many studies are limited. 
Options for immunosuppression are steroids, cytotoxics
(cyclophosphamide, azathioprine, vincristine, or combina-
tion therapy), rituximab, cyclosporin A, plasmaphoresis or
immunoabsorption, and FVIII immune tolerance.
Regimens needed to be compared with regard to the pro-
portion of patients achieving complete remission (CR) and
the time this takes, the relapse rate, and the morbidity
associated with the treatment. Recent studies with ade-
quate follow up have reproducibly reported a relapse rate
of 10-20%1,10 and some patients require long term
immunosuppression to prevent relapse. The absence of
any reported relapses in many published studies suggests
the results need to be interpreted with caution. Meta-
analyses have identified older age and underlying malig-
nancy as risk factors for mortality whilst achieving a CR
is protective.2,41

Steroids and cytotoxic agents
The only prospective randomized study performed to
date enrolled 31 patients. This study is often misinterpret-
ed as providing evidence to support the addition of
cyclophosphamide to steroids if a CR has not been
achieved by 3 weeks. The study data, however, do not
provide any evidence that this strategy is superior to any
other. Patients were treated initially with prednisolone 1
mg/kg for 3 weeks after which ten patients were in CR.
Four patients were randomized to continuing treatment
with prednisolone alone and this led to CR in three (75%).
Of the ten patients randomized to adding cyclophos-
phamide, five (50%) achieved CR and of those in whom
cyclophosphamide was substituted for prednisolone,
three out of six (50%) achieved CR. There was no differ-
ence between the treatment arms.42
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Figure 2. Typical bleeding in acquired haemophilia. The dis-
order in this patient was associated with Castlemann’s dis-
ease and treatment with a interferon. The bleed was
caused by venepuncture.



A non-randomized, prospective national consecutive
cohort study compared patients treated with steroids versus
steroids and cytotoxics. The design of this study makes it
less prone to selection bias than other cohort studies. The 34
patients treated with steroids had 76% CR at a median (95%
confidence interval) of 49 (31-62) days compared with 78%
CR at 39 (34-57) days for the steroids and cytotoxics group.
There was no statistically significant difference between the
treatment arms and mortality was not different.1 A meta-
analysis of 20 studies reported that the use of steroids and
cyclophosphamide resulted in more patients achieving CR
compared with steroids alone.2 A more recent meta-analysis
of 32 non randomized studies (that included the 20 reports
used by Delgado et al.)2 found that patients receiving combi-
nation chemotherapy had reduced odds of persistent hemo-
philia (OR 0.04, CI 0.01-0.23) compared with steroid thera-
py alone (OR 0.38, CI 0.14-0.94).41

The most robust analysis available to date comes from
the EACH2 registry of 331 patients. Patients treated with
prednisone alone were compared with those treated with
prednisone and oral cyclophosphamide. The groups were
matched for age, gender, inhibitor titre, FVIII level, and
underlying etiology by logistic regression and propensity
score. The study reported an odds ratio (95% confidence
intervals), 3.25 (1.51-6.96), P <0.001 in favor of com-
bined therapy despite the prednisone alone arm receiving

a higher dose of steroids.10 Despite the different CR rates
after first line therapy, the final outcome in terms of sur-
vival and sustained remission was the same for both treat-
ments in all large studies.1,2,10 Interpretation of the current
data suggests that the combination of steroids and
cyclophosphamide is more likely to result in a stable
remission than steroids alone but the final outcome is not
better. 
Regimens involving combination chemotherapy have
been reported to have high success rates but without com-
parative groups, the results must be treated with caution
because numbers are very small.43 Whichever regimen is
used, 3 weeks appears to be too short a time to assess out-
come because the median time to remission has been
reproducibly been shown to be about 5 weeks. 

Intravenous immunoglobulin
The available evidence strongly supports the view that
intravenous immunoglobulin (IVIG) as a single agent or
in combination with steroids and cytotoxics is not useful
in inhibitor eradication in AHA. Although a study of 16
patients treated with IVIG reported that three subjects
with an inhibitor titre less than or equal to 1 BU/mL
achieved an undetectable inhibitor titre and normal FVIII
level; one patient also received concomitant steroids. This
means that for patients treated with IVIG alone, 2/16
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Figure 3. Investigation for possible acquired hemophilia A.



(12.5%) responded, a rate lower than that seen for spon-
taneous remission (25%).40,44 A study of six patients treat-
ed with steroids and IVIG reported a CR rate of 66%,
similar to other reports of steroids alone.45 A larger study
that compared non-randomized patients who either did or
did not receive IVIG, the EACH2 registry (unpublished
data) and a literature review all show no benefit of
IVIG.1,2,10

Rituximab
Rituximab has become a popular treatment for AHA46

but case reports, patient cohorts, and reviews of the liter-
ature have not demonstrated that it is superior to other
regimens. A literature review of 71 patients treated with
rituximab and a variety of immunosuppressive agents
found a response rate of over 90% but the authors were
cautious about interpreting the results and suggested that
rituximab should be used as a second line agent in com-
bination with steroids.3 Another literature review suggest-
ed that 42 patients treated with rituximab had similar out-
comes to 44 control patients treated with cyclophos-
phamide and steroids.47 Data from EACH2 support these
findings, 30/51 (59%) patients treated with a rituximab-
based regimen achieved a stable remission and this was
less than for patients treated with steroids and cyclophos-
phamide. The 12 patients treated with rituximab alone
had only a 42% response rate.10

Rituximab does not result in more rapid remission and
may be associated with slower remissions. The 51
patients in the EACH2 registry had a median (inter-quar-
tile range) time to a negative inhibitor of 65 (29-144)
days, a slower response compared with other regimens.
This finding is supported by other reports.10,46

The current data on rituximab are difficult to interpret,
however, there is no published evidence to support the
hypothesis that rituximab-based regimens result in more
patients achieving CR or a more rapid response. Some
patients resistant to standard first line regimens respond
to second line rituximab. There is no evidence to support
the use of rituximab in patients with high titre inhibitors
as some authors have suggested.48

Cyclosporin A
A number of cases have been reported in which cyclop-
sorin A has induced CR following failed first line therapy.49

Immune tolerance
The use of FVIII in conjunction with immunosuppres-
sive agents in AHA has been reported. The rationale is
that FVIII may stimulate antibody producing cells into
division, making them more susceptible to cytotoxic
agents. The lack of adequate controls in these studies
means that direct assessment of the role of FVIII cannot
be made.
A report of patients treated with three weekly infusions
of FVIII combined with vincristine, cyclophosphamide
and steroids resulted in a 92% complete remission rate in
12 patients after one to three courses.50 The same group,
however, later published a report in six patients who were
treated with vincristine, cyclophosphamide, and steroids
without FVIII and found 83% remission after one to
seven courses.43 These data are difficult to interpret, the
remission rates are similar to other studies, given the
number of patients involved, but the time to remission

appears to be relatively short. The effect of FVIII is
unclear because the intensity of immunosuppression was
greater than for many other protocols.
Infusion of FVIII on a daily basis (30 IU/kg/day for one
week, 20 IU/kg/day for a second week, and 15 IU/kg/day
for a third week) combined with intravenous cyclophos-
phamide and methylprednisolone reported complete
remission in 93% of 14 patients after a median 4.6 weeks,
compared with 67% remission at a median of 28.3 weeks
in six historical controls treated with steroids±cyclophos-
phamide. Although this is a relatively high CR rate, the
median time to response is similar to studies that did not
use FVIII and the median time of 28.3 weeks to CR in the
controls is long.51 Taken together, these reports are insuf-
ficient to conclude that immune tolerance with FVIII is
beneficial in AHA, and the high cost of FVIII in these
protocols should be taken into account. Controlled studies
appear to be the only way that this question can be
answered.

Immunoadsorption
A cohort of 35 patients with severe bleeding was treated
with a combination of oral cyclophosphamide 1-2 mg/kg
daily, prednisolone 1mg/kg daily, immunoadsorption on
day 1-5 weekly, IVIG 0.3 g/kg day 5-7 weekly, and FVIII
100 IU/kg daily. Rapid control of bleeding was reported
with an undetectable inhibitor at a median of 3 days (95%
CI 2-4) and CR in 88% of patients at a median of 14 days
(95% CI 12-17).37 The same team has now published data
on 67 patients with similar outcomes.52 Although no con-
trol patients are reported and the cost of the FVIII is very
high, this treatment appears to rapidly control bleeding
and induce CR in those that respond. It should be consid-
ered in severely bleeding patients, especially those unre-
sponsive to bypassing agents.

Venous thromboprophylaxis
Remission of AHA is often associated with high FVIII
levels, and because patients are likely to have other risk
factors for venous thrombosis, they should be treated with
appropriate venous thromboprophylaxis.5

Relapse 
Relapse has been reported in 20% of 102 patients at a
median of 7.5 months (range 1 week to 14 months).1 This
finding has been confirmed by data from the EACH2 reg-
istry, which reported relapse in 18% of those treated first
line with steroids, 12% for steroids and cyclophosphamide,
and 1% in those treated with first line rituximab after a
median of 4 months.10 Patients, therefore, require prolonged
follow up and should be advised to report symptoms of
bleeding or bruising early (Figure 1). 

Conclusions on inhibitor eradication
There is consensus that immunosuppression aimed at
eradicating the inhibitor should be started as soon as the
diagnosis of AHA has been made. Available data suggest
that a combination of steroids and cyclophosphamide
may result in a higher remission rate than steroids alone.
Rituximab-based regimens have no advantage over other
treatment; however, long-term outcome is not affected by
the choice of first line therapy. Until further data become
available, it is not possible to make definitive recommen-
dations, and first line therapy is at the discretion of the cli-
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nician based on the clinical circumstances and taking into
account the potential side effects of each treatment. If a
patient does not respond to first line steroids then a cyto-
toxic agent or rituximab can be added. Similarly, if a
patient fails first line rituximab then steroids and cytotox-
ics agents may be successful. Cyclosporin A is a useful
second line option. A regimen based on high dose FVIII
and immunoadsorption can be considered for patients
with severe bleeding.

Future developments

Clinical progress in AHA is hampered by small num-
bers of patients and difficulties in performing randomized
studies. In the area of bleed control, it is recognized that
the haemostatic efficacy of all agents is unpredictable.
Understanding why the bleeding phenotype in AHA dif-
fers from congenital hemophilia may lead to a better
understanding of the mechanism of haemostatic failure
and possibly translate into improved haemostatic man-
agement. Access to new haemostatic agents is important,
and studies on the safety and efficacy of recombinant B-
domain deleted porcine FVIII and longer or enhanced act-
ing rFVIIa molecules are awaited. 
Studies in the field of inhibitor eradication are a major
challenge, demonstrated by the fact that the literature
contains only one randomized prospective clinical trial,
which was unable to recruit sufficient patients to provide
interpretable data.42 Trials that compare conventional
steroid and cytotoxic agents with rituximab or investigate
the role of FVIII would be useful. These trials will need
to recruit hundreds of patients to be adequately powered
and require international collaboration and significant
resources to perform. It must be recognized that these tri-
als may not be feasible and that registry data will the best
available data for the foreseeable future. 
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