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Summary. Acquired hemophilia A (AH) is an autoimmune

disease that leads to potentially severe bleeding. Management

relies on rapid and accurate diagnosis, control of bleeding

episodes and eradication of the inhibitor by immunosuppres-

sion. There is extensive literature about the disease but only few

controlled data are available. This paper reviews the current

literature on treatment strategies for hemostatic therapy and

inhibitor eradication. Potential future developments are dis-

cussed.
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Introduction

Acquired hemophilia A (AH) is an autoimmune disease caused

by an autoantibody to factor VIII (FVIII). It is associated with

a high morbidity and mortality secondary to bleeding, patient

age, underlying diseases and the effects of immune suppression

[1–5]. Early recognition and rapid diagnosis of AH is important

to allow treatment of bleeds, avoidance of invasive procedures

and inhibitor eradication. The incidence of AH is reported as

1.48 [6] and 1.34 [7] per million/year in the two studies in which

patients were linked to a defined population. Both these studies

describe cohorts from the UK and data related to incidence in

other populations are awaited. The incidence of AH increases

with age and is very uncommon in children (Fig. 1). The

incidence in children under 16 years old is estimated to be

0.045 million)1 year)1 compared with 14.7 million)1 year)1 in

those aged over 85 years [7]. It is also likely that AH is under

diagnosed, especially in elderly patients. The incidence in males

and females is similar except in 20–40 year olds where the effect

of pregnancy results in a preponderance of females [2,7].

The pathogenesis, clinical associations and diagnosis of

acquired hemophilia has previously been extensively reviewed

[1–5,8]. This review will focus on the treatment of AH.

Treatment of acquired hemophilia A

The main principles of treatment for AH are to control

bleeding, eradicate the inhibitor, treat underlying disorders and

protect the patient against trauma and invasive procedures [9].

Up to one-third of patients do not require hemostatic therapy

at diagnosis but remain at risk of severe bleeding until the

inhibitor has been eradicated [7,10]. Patient education is

important so that symptoms are reported early.

Hemostatic management

Bleeding episodes may be very severe and prompt hemostatic

control is required to reduce morbidity and mortality (Fig. 2).

Treatment of bleeds in AH may be difficult and should be

supervised by an expert in the field. Hemostatic agents do not

have predictable efficacy, hence regular clinical review suppor-

ted by appropriate imaging is necessary for optimal outcomes.

Hemostatic management depends on the site and severity of

the bleed (Fig. 3). Imaging to assess the bleed is often useful

and follow-up imaging, in combination with clinical observa-

tion, is often important to confirm hemostatic control and

bleed resolution. Stabilization of the hemoglobin may also be a

useful indicator of adequate hemostasis. Hemostatic therapy

often needs to be continued at a reduced dose after initial

hemostasis has been achieved to prevent relapse or recurrence.

This is especially so after intracranial, muscle and retroperito-

neal bleeds. Local measures to control bleeds should be used.

Mucosal hemorrhage will benefit from concomitant therapy

with an anti-fibrinolytic agent and topical fibrin glue may be

useful in some cases.

The two options for hemostatic control are the use of

bypassing agents and strategies to raise the level of circulating

FVIII [9]. The choice between these strategies will depend on

the site and severity of the bleed, patient characteristics and

available facilities.

Bypassing agents Bypassing agents are currently the most

commonly used first-line treatment [7] and both recombinant

factor VIIa (rFVIIa) and factor eight inhibitor bypassing

activity (FEIBA) have been shown to be efficacious in AH [11–

13]. An analysis of 38 patients described retrospectively showed

that in 60 bleeding episodes in which rFVIIa was used as non

first line therapy a good response was reported in 75%, while in

14 bleeds treated as first line a good response was seen in 100%.
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In 60% of cases a good response had been seen by 8 h and

responses at 8 and 24 h were generally predictive of overall

response. A median of 28 doses (range 1–541) were required

over a median of 3.9 (range 0–43) days [11]. Retrospective

studies with FEIBA describe 34 severe and moderate bleeds

treated, in the main, with 75 U kg)1 8–12 hourly. A median of

six infusions were needed for moderate bleeds with 100%

hemostatic efficacy at a median of 36 h compared with 10

infusions for severe bleeds with 76% hemostatic control at a

median of 48 h [12].

The reports on the efficacy of rFVIIa and FEIBA can not be

compared and there are no data to suggest that either agent has

a superior hemostatic efficacy. Neither agent has predictable

efficacy in all cases and close clinical monitoring of the patient

is essential to determine response. The choice of agent should

depend on considerations such as dosing schedule, use of

plasma-derived products and cost. If first-line therapy fails the

alternative bypassing agent may be successful. Both agents are

associated with thrombotic events although these are less

common if doses within the manufacturers� recommended

range are used [14,15].

A strategy to escalate doses of rFVIIa above manufacturers

recommendations has been described in the management of

congenital hemophilia with inhibitors [16,17]. This approach

should be used very cautiously in AH because there are no data

to support that this practice is efficacious and patients are likely

to have risk factors for arterial and venous thrombosis.

However, in the management of severe bleeds uncontrolled by

conventional doses, escalation may be justifiable on a case-by-

case basis.

An important drawback for the use of bypassing agents is

that currently there is no validated laboratory monitoring

technique. While the use of thrombin generation assays [18,19]

and modified thromboelastographic assays [20,21] hold prom-

ise, and changes in assay parameters can be demonstrated with

ex vivo spiking and plasma taken from patients infused with

bypassing agents, no data have been published that convin-

cingly tie these results to hemostatic efficacy. Further data

linking these assays to clinical endpoints are eagerly awaited.

Extrapolation of results from inhibitors in congenital hemo-

philia to AH may not be valid as a result of the different

inhibitor kinetics and bleeding phenotypes. If it is shown,

however, that improvement of these assays with bypassing

agents correlates with clinical efficacy a significant advance in

the management of patients with FVIII inhibitors will have

been made.

Human FVIII Human FVIII will usually be inadequate

hemostatic therapy unless the inhibitor titer is low. The dose of

FVIII required will need to be sufficient to overcome the

inhibitor and provide an adequate hemostatic level. While

formulae have been suggested for calculating the dose [4], the

inaccuracies inherent in the laboratory measurement of

inhibitor titers in AH makes these formulae at best very
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Fig. 3. Bleeding in acquired hemophilia. The bleeding pattern seen in a

consecutive cohort of 172 patients with acquired hemophilia A [7]. Subcut

is subcutaneous bleeding, subcut only means that subcutaneous bleeding

was the only bleeding reported, no treatment means the patient did not

require hemostatic therapy, GI tract is gastrointestinal bleeding, GU is

genito-urinary and ICH is intracranial haemorrhage.
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Fig. 1. Age-related incidence of acquired hemophilia A. Data are shown

for percentage of patients presenting with acquired hemophilia A in each

decade of life in four large studies. Black columns are from Green and

Lechner [2], white columns are fromCollins et al. [7], hatched columns are

from Delgado et al. [1] and horizontal lined columns are from Morrison

et al. [27].

Fig. 2. Bleeding in acquired hemophilia A. Acquired hemophilia A

presenting as a forearm hematoma after venepuncture. The patient was

taking alpha interferon for Castleman�s disease both possible predisposing

factors.
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rough approximations and regular monitoring of plasma

FVIII level and clinical response is required.

The use of human FVIII in combination with immuno-

adsorption is more likely to result in hemostatic FVIII levels

despite higher anti-FVIII inhibitor titers. This treatment

strategy may be useful as first line or if bypassing agents or

FVIII alone has failed. The technique relies on adequate

venous access and FVIII levels must be closely monitored

[22–25]. Many centers do not have access to immunoadsorp-

tion and it is technically difficult in small and acutely

bleeding patients. Standard plasmaphoresis is unlikely to be

clinically useful.

Porcine FVIII In AH, the inhibitor titer to porcine FVIII is

often 5–10%of the human titer and thismaymean that porcine

FVIII can achieve hemostatic levels in situations where human

FVIII is ineffective [26,27]. If treatment with porcine FVIII is

considered, an inhibitor titer should be measured to guide

therapy and FVIII levels closely monitored. Porcine FVIII has

been shown to have excellent or good hemostatic efficacy in

78% of 74 bleeds but no response in 9% [27]. It has been used

successfully as a continuous infusion [28]. Plasma-derived

porcine FVIII is not currently available for routine clinical use;

however, a recombinant B-domain deleted porcine FVIII is

undergoing phase II clinical trials in congenital hemophilia

complicated by inhibitors and trials in AH are awaited.

Desmopressin Some patients with a low titer inhibitor and

measurable baseline FVIII may respond to a desmopressin

(DDAVP) infusion. A case report and literature review

reporting on 22 cases found that in all 12 patients in whom

with FVIII level was greater than 5%, DDAVP induced a rise

in FVIII level to between 16–140%. The five patients in this

group with Bethesda titers less than 2BU responded best, with

peak FVIII levels >80% and a half life of 4–6 h. Amongst the

10 patients with FVIII levels<3%, seven had poor clinical and

laboratory responses to DDAVP (FVIII post treatment

<6%); three had an increase in FVIII to between 15% and

27%, with good clinical efficacy. The response to DDAVP is

clearly unpredictable but it�s use can be considered for minor

bleeding episodes [29].

Management of surgery Invasive procedures are associated

with significant risk and hemostasis can not be guaranteed.

Only essential procedures should be considered and the benefits

carefully weighed against the risks. Relatively few details are

available on surgeries undertaken in acquired hemophilia.

Excellent hemostatic efficacy with FEIBA was reported for a

bone marrow trephine and Hickman line insertion [13] while

three unspecified operations were performed under rFVIIa

cover with good outcome [11].

Inhibitor eradication

Immunosuppressive therapy to eradicate the inhibitor in AH

should be undertaken as soon as the diagnosis has been

made [9]. This recommendation is based on the finding that,

while many patients do not have severe bleeding at

presentation and some may have a spontaneous remission,

fatal bleeds can occur at up to 5 months after presentation if

the inhibitor is not eradicated and bleed-related morbidity is

high [7,10]. Furthermore, an individual patient�s presenting

characteristics do not predict risk of future fatal bleeds [7].

While numerous publications can be found in the literature

on this aspect of management the data are difficult to

interpret because different endpoints and definitions are used

and studies are predominantly reports of cohorts without

controls. The majority of papers are case reports, single

center cohort studies or retrospective surveys [2,6,23,25,30–

59]. This means that almost all reported cases are from

specialist centers, potentially leading to the literature reflect-

ing more severely affected patients. Furthermore, good

outcomes are more likely to be reported by centers (and

accepted by journals) than average or poor outcomes. This

means that much of the literature needs to be treated with

caution and conclusions that can be drawn from many

studies are limited.

The main options for immunosuppression are steroids,

cytotoxics (cyclophosphamide, azathioprine or combination

therapy), cyclosporin A, intravenous immunoglobulin, ritux-

imab, plasmapheresis or immunoadsorption and FVIII

immune tolerance. These treatments have been combined in

numerous ways. A regimenmay be considered superior if more

patients achieve complete remission (CR) or if this remission is

achieved more rapidly. Studies must be interpreted in the light

of the finding that four out of 16 patients achieved a

spontaneous remission [10].

Steroids and cytotoxic agents

One prospective randomized study is available in which 31

patients were treated with prednisone 1 mg kg)1 for 3 weeks.

At this time, 10 patients were in CR. Continued treatment with

prednisone led toCR in three of the four (75%) patients. Of the

10 patients randomized to adding cyclophosphamide to

prednisone, five (50%) achieved CR and of those in whom

cyclophosphamide was substituted for prednisone three out of

six (50%) achieved CR. There was no difference between the

treatment arms and, therefore, no evidence to suggest that

adding or changing to cyclophosphamide at 3 weeks was better

than continuing with steroids alone [60].

A non-randomized study compared patients treated with

steroids vs. steroids and cytotoxics. 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 andmortality

was not different [7].

A review that combined data from 20 reports demonstrated

that the use of steroids and cyclophosphamide resulted in more

patients achieving CR compared with steroids. The higher CR

rate was not translated into a lower mortality. The authors
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speculated that this reflected toxicity in elderly patients and

suggested that studies should report both inhibitor eradication

and toxicity [1].

The combined data available from uncontrolled cohorts

appears to suggest a benefit for combined steroids and

cytotoxic agents (Table 1). However, combination of data in

this way must be treated cautiously, particularly in the light of

the trend to publish positive outcomes. If the aggregate

response rates are calculated for only those studies that

included both steroids alone and combined steroid and

cytotoxic therapy the remission rates are 77% and 79%,

respectively. Regimens involving cyclophosphamide or combi-

nation chemotherapy have been reported to have high success

rates [32,39,46,50,54] but without comparative treatment

groups the results must be treated with caution. Whichever

regimen is used, 3 weeks appears to be too short a time to assess

outcome because the median time to remission is 5–7 weeks.

Intravenous immunoglobulin

Intravenous immunoglobulin (IVIG) has been suggested to be

a useful agent in AH. A study on 16 assessable consecutive

patients showed that three achieved an undetectable inhibitor

titer and normal FVIII level. The starting inhibitor titer in these

patients was 0.9, 1.0 and 1.0 BU mL)1 and one patient

received concomitant steroids. In three further patients a fall in

inhibitor titer was seen although in only one did the FVIII level

increase [52]. A study of six patients treated with steroids and

IVIG reported a CR rate of 66% [36]. A larger study that

compared non-randomized patients who either did or did not

receive IVIG [7] and a literature review [1] both showed no

benefit for IVIG. At the present time the available evidence

suggests that IVIG as a single agent or in combination with

steroids and cytotoxics is not useful in inhibitor eradication in

AH, although it possibly has a role in patients with very low

inhibitor titers.

Rituximab

Rituximab has been used to treat cohorts of patients with AH.

In one study, three patients treated with rituximab and either

steroids or steroids plus a cytotoxic agent achieved CR. The

role of each agent is difficult to establish because all drugs were

commenced within 7 days of each other [59]. The largest study

reported on 10 patients, of whom eight achieved CR and the

two non-remitters responded to subsequent intravenous cyclo-

phosphamide [56]. This response rate of 80% is very similar to

other immunosuppressive therapies. It has been suggested that

rituximab may lead to more rapid remission and control of

bleeding than other therapies but without comparative patients

this is difficult to clarify [56]. A further study in six patients

treated with rituximab and steroids with or without cytotoxic

agents found a CR rate of 100%. CR occurred at 1, 2, 4, 8, 36

and 52 weeks, times similar to previous studies of other

immunosuppressive agents [61]. The effect of rituximab on the

immune system of elderly patients is not clear and patients

should be carefully followed for infection. The available data

support the use of rituximab as either first-or second-line

therapy but do not support the assertion that rituximab is

superior to other immunosuppressive agents for patients with

higher titer inhibitors as suggested by some authors [30].

Rituximab is a useful option for patients who have failed first-

line therapy [61].

Cyclosporin A

A number of cases have been reported in which cyclosp-

orin A has induced CR after failed first-line therapy

[31,40,47,51,62].

Immune tolerance

The use of FVIII in conjunction with immunosuppressive

agents in AH is reported. A stated rationale for this approach is

that FVIIImay stimulate antibody producing cells into division

making them more susceptible to cytotoxic agents [45]. The

lack of adequate controls means that direct assessment of the

role of FVIII can not be made.

Table 1 Inhibitor eradication therapy

Study

Steroids

Steroids and

cytotoxics

Study referencen % CR n % CR

Saxena et al. 3/3 100 4/4 100 [50]

Ji et al. 7/8 88 – – [71]

Bossi et al. 9/10 90 14/16 88 [33]

Sallah et al. 8/9 89 8/14 57 [49]

Yee et al. 3/4 75 9/11 82 [57]

Mazzucconi 3/4 75 – – [72]

Dykes et al. 4/6 66 – – [36]

Di Bona et al. 5/8 63 1/3 33 [35]

Spero et al. 7/16 44 – – [55]

Grunewald et al. 1/3 33 6/6 100 [39]

Sohngen et al. 0/1 0 7/7 100 [54]

Shaffer et al. – – 9/9 100 [53]

Bayer et al. – – 8/8 100 [32]

Lian et al. – – 6/6 100 [46]

Burnet et al. – – 4/6 66 [34]

Sallah et al. – – 1/3 33 [48]

Godreuil et al. 2/3 66 0/2 0 [37]

Lian et al. – – 11/12 92 [45]

Green 7/10 70 – – [38]

Holme et al. – – 5/11 45 [41]

Huang et al. – – 4/5 80 [42]

Collins et al. 2/3 66 10/12 83 [6]

Ng et al. – – 8/12 75 [73]

Aggregate 42/67 62 97/116 83

Papers reporting on inhibitor eradication therapy identified from the

literature are presented. Although the percentage of patients achieving

complete remission (CR) does not take into account the length of time

patients were followed it allows a broad comparison between treat-

ment groups. Not all patients from each study are included because

treatment details or outcome could not be discerned. The results of a

number of these studies were combined into a meta-analysis by Del-

gado and colleagues [1].
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A report of patients treated with 3-weekly infusions of FVIII

combined with vincristine, cyclophosphamide and steroids

resulted in a 92% CR rate in 12 patients after 1–3 courses [45].

The same group, however, later published a report in six

patients who were treated with vincristine, cyclophosphamide

and steroids without FVIII and found 83% CR after 1–7

courses [46]. These data are difficult to interpret, the CR rates

are not dissimilar to other published studies given the numbers

of patients involved but the time to remission appears to be

relatively short. The role of FVIII in these results is unclear

because the intensity of immunosuppression was greater than

for many other published protocols.

Infusion of FVIII on a daily basis (30 IU kg)1 day)1 for

1 week, 20 IU kg)1 day)1 for a second week and 15 IU kg)1

day)1 for a third week) combined with intravenous cyclo-

phosphamide and methylprednisolone reported CR 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 ± cyclophosphamide [63]. Although this

is a relatively high CR rate the median time to response is

similar to studies that did not use FVIII and themedian time of

28.3 weeks to CR in the controls appears to be long.

Taken together these reports are insufficient to conclude that

immune tolerance with FVIII is beneficial in AH and the cost

of FVIII therapy in these protocols should be taken into

account. Controlled studies appear to be the only way that this

question can be answered.

Immunoadsorption

Immunoadsorption has been used to treat bleeding episodes by

reducing the inhibitor titer but also as part of regimens aimed at

inhibitor eradication. A cohort of 35 patients with AH and

severe bleeding was treated with a combination of oral

cyclophosphamide 1–2 mg kg)1 daily, prednisolone 1 mg kg)1

daily, immunoadsorption days 1–5 weekly, IVIG 0.3 g kg)1

days 5–7 weekly and FVIII 100 u kg)1 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) [25]. The same group have

extended the data to 48 patients with similar results and report

no relapses after 48 weeks follow up [58]. Although no control

patients are included, the CR rate is similar to other protocols

and the cost of the FVIII considerable, this treatment regimen

appears to rapidly control bleeding and induceCR. It is also not

possible to state what role is played by the various components

of the protocol. The main drawback of this type of treatment

approach is that immunoadsorption is not available in many

centers, is technically difficult particularly in small patients and

may require invasive procedures to gain adequate access. Itmay

also be difficult to perform in acutely bleeding patients.

Relapse

Relapse has been reported in 20% of 102 patients at a median

of 7.5 months (range 1 week to 14 months). In this study, no

underlying disease was predictive of relapse and a second CR

was induced in 10 (56%) patients and in a further four (22%)

the inhibitor was eradicated, factor VIII normalized but

immunosuppression could not be stopped without relapse. In

four (22%) patients a second remission could not be achieved

[7].

Conclusions on inhibitor eradication

There is general consensus that immunosuppression aimed at

eradicating the inhibitor should be started as soon as the

diagnosis of AH is made [1,4,5,9]. There are no convincing data

to suggest that one immunosuppressive regimen is superior to

any other or that the choice of regimen should be based on the

inhibitor titer or FVIII level. First-line therapy is at the

discretion of the clinician based on the clinical circumstances

and taking into account the potential side effects of each

treatment option. Although the median time to CR is about 4–

6 weeks, response demonstrated by a fall in inhibitor titer or

increase in FVIII level, is usually seen earlier. If a patient does

not respond to first-line steroids then a cytotoxic agent or

rituximab can be added. Similarly, if a patient fails first-line

rituximab then steroids and cytotoxics agents may be success-

ful. 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.

Pregnancy related acquired hemophilia

There are features of pregnancy related AH that appear to be

different from other patients. AH is a rare complication of

pregnancy, estimated to affect 1 in 350 000 births in the UK [7]

and 20 cases in 15 years were reported in a survey of 42

specialist Italian centers [64]. Patients usually present with

bleeding at the time of delivery or within the first 1–4 months

post-partum, although some present ante-partum [65] and

cases up to a year after delivery have been reported [64–67]. The

reason for the late presentations is unclear; however, some

patients had been symptomatic for several months and may

represent delayed diagnosis rather than late onset disease. The

bleeding phenotype is similar to other patients with AH with

the addition of bleeding related to vaginal delivery and

Cesarean section [66].

These patients are younger and may have a different natural

history and response to inhibitor eradication therapy [66].

Retrospective reviews have reported that in pregnancy related

AH, the time to achieve remission is longer than in patients

with other underlying etiologies, although conversely sponta-

neous remissions are recognized [64–66]. Similar to other

patients with AH the available data are insufficient to

convincingly conclude that outcome is affected by choice of

immunosuppressive agents and treatment decisions should take

into account the age of the patients and the potential side

effects of drugs in women of child-bearing age [9]. A reasonable

option is to treat initially with steroids alone and add a

cytotoxic agent or rituximab if the response is not adequate.
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Relapse in subsequent pregnancies appears to be relatively

uncommon but women should be warned that this is a

possibility. In one study it was observed that AH recurred in

four out of six subsequent pregnancies in three patients [65];

however, no relapses were reported in nine subsequent

pregnancies [68] in another study and an Italian Registry

reported no relapses amongst four patients [64]. The antibody

may affect the FVIII level of the fetus and this must be

considered at the time of delivery [69].

Bleeding episodes vary between fatal and mild with some

patients requiring no blood products [64,65]. Treatment of

bleeds should follow the principles outlined for AH in general

but caution about the risk of venous thromboembolism in the

post-partum period should be borne in mind.

Acquired hemophilia in children

AH in children is very uncommon with an incidence of

0.045 million)1 year)1 in one study [7]. A survey of hemo-

philia centers in USA reported six cases and a literature

review revealed another eight presumed or definite cases

[70]. A large retrospective study reported a further six cases

[2]. Patients appeared to present with similar bleeding

patterns to adults and responded to standard immunosup-

pression. Reported underlying disorders included juvenile

rheumatoid arthritis, positive anti-nuclear antibody, infec-

tion/antibiotic use, Goodpasture�s syndrome, liver disease

and gastritis [70].

Future developments

Clinical progress in AH is hampered by the small numbers of

patients and difficulties in performing randomized studies. In

the area of bleed control, it is recognized that the hemostatic

efficacy of all agents is unpredictable. A laboratory assay that

has been clinically validated to predict successful hemostasis

would be a very significant step forward. In this context,

understanding why the bleeding phenotype in AH differs from

congenital hemophilia may lead to a better understanding of

the mechanism of hemostatic failure and possibly translate into

improved hemostatic management. Access to new hemostatic

agents is important and, if clinical trials show efficacy and

safety, the B domain-deleted recombinant porcine factor VIII

molecule will be a useful addition to the treatment armamen-

tarium.

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 [60]. 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 trials may not be possible and the use of international

registries may provide the only feasible source of data at

present.

Conclusion

The understanding of AH has progressed slowly as a result of

difficulties in conducting randomized studies. The only viable

option is establishing international collaboration supported by

adequate resources.
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