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Abstract: In acquired hemophilia A (AHA), autoantibodies to coagulation factor VIII (FVIII) neutralize FVIII activity leading to
a potentially severe bleeding diathesis that carries a high rate of morbidity and mortality. This disorder is rare and occurs mainly in
adults over 60 years of age or in the postpartum period. The diagnosis should be suspected in patients with new-onset bleeding without
a personal or family history of bleeding and can be confirmed via specific assays for FVIII inhibitors. Treatment involves both
hemostatic therapies to decrease bleeding and immune modulation strategies to re-establish immune tolerance to FVIII. There are
limited data on treatment for refractory disease, based mostly on small case series. Registry studies have informed consensus
guidelines for optimal hemostatic therapies and initial immunosuppressive therapies. Additional studies are needed to evaluate
novel hemostatic agents and develop biomarkers to risk-stratify treatment while limiting adverse events.
Keywords: factor VIII, autoantibodies, hemostasis, immune modulation

Introduction
As opposed to alloantibodies that occur in up to 30% of patients with severe congenital hemophilia A (HA), acquired
hemophilia A (AHA) is a rare disease that arises from autoantibodies to coagulation factor VIII (FVIII). Of the coagulation
factors, autoantibodies to FVIII are the most common with an incidence of approximately 1 to 1.5 per million population
per year.1,2 The vast majority of patients are adults with a median age of 64–78 years; however, pediatric cases have been
reported3 with an estimated incidence of 0.045 per million per year.4 The disease carries high rates of morbidity and
mortality, especially in elderly patients with other comorbidities. However, owing to its rare nature, data that inform
consensus guidelines on management and prognostic markers are largely limited to registries and expert opinion.

Presentation and Diagnosis
Although most cases are idiopathic, AHA has been associated with pregnancy, autoimmune disorders such as rheumatoid
arthritis or systemic lupus erythematosus, malignancies, and certain medications (Table 1).1,2,5–10 Medications reported to
be associated with FVIII antibodies include penicillins, sulfonamides, phenytoin, interferons and fludarabine.11,12 In
a systematic review of 42 pediatric cases of acquired coagulation inhibitors, 28 were directed against FVIII and were
either associated with infections, medications, and autoimmune disorders or were idiopathic in nature. The median
inhibitor titer was 8.5 Bethesda units (BU)/mL (range 1.7–6500). Pediatric patients have a higher response rate than
adults, and some have spontaneous resolution (eg, when associated with infection or antibiotic use).3

Irrespective of age, these patients typically present with spontaneous bleeding episodes or post-surgical hemorrhage.
Mucosal bleeding events, including large hematomas or ecchymoses, severe epistaxis, gastrointestinal bleeding, and gross
hematuria, are far more common than joint bleeds as seen in congenital HA. The most common presentation is subcutaneous
bleeding (80%) followed by bleeding in muscular (45%), gastrointestinal (21%), genitourinary (9%) and retroperitoneal (9%)
spaces.1,6 In post-partum AHA, soft-tissue, muscular, and vaginal bleeding are the common presentations. Transplacental
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Table 1 Demographic and Clinical Characteristics of Patients with Acquired Hemophilia A in Large Registry Studies

Study Green5 Delgado6 Collins1 EACH22 Tay7 Borg8 Huang9 GTH-AH10

Patients (n) 215 234 172 501 25 82 65 102

Age (years) 64 (8–93) 78 (2–98) 74 (62–80) 78 (27–99) 76.7 (25–103) 64 (18–94) 74 (26–97)

Inhibitor (BU/mL) 10 (0.9–32,000) 13 (4–38) 12.8 (4.2–42.5) 11 (1.2–460) 16.1 (1–2800) 19.4 (0.74–2414) 19 (1–1449)

Male (%) 53 45 43 53 48 61 64 58

Underlying disorder

Idiopathic 82 (43.6) 135 (57.7) 95 (63.3) 260 (51.9) 19 (79) 45 (54.8) 34 (52) 68 (67)

Malignancy 12 (6.4) 43 (18.4) 22 (14.7) 59 (11.8) 1 (4) 16 (19.5) 8 (12) 13 (13)

Autoimmune 32 (17.0) 22 (9.4) 25 (16.7) 67 (13.4) 3 (12) 12 (14.6) 4 (6) 20 (20)

Post-partum 13 (7.0) 34 (14.5) 3 (2.) 42 (8.4) 2 (8) 6 (7.3) 3 (5) 5 (5)

Infection NR NR NR 19 (3.8) NR NR NR NR

Dermatologic 8 (4.3) NR 5 (3.3) 7 (1.4) NR NR 3 (5) NR

Drugs 10 (5.3) NR NR 17 (3.4) NR NR 11 (17) NR

Other 21 (16.5) NR NR 58 (11.6) NR NR 2 (3) NR

Note: Data reported as n (%) or median (range).
Abbreviation: NR, not reported.
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passage of the IgG antibodies may result in bleeding in the neonate.13,14 Some patients may present solely with laboratory
abnormalities without bleeding. Bleeding episodes are often serious,2 and the overall mortality rate approaches 20%.1,2 The
residual FVIII activity does not always predict the risk of bleeding.

Clinicians must maintain a high index of suspicion for this diagnosis in adult patients with new onset of bruising or
bleeding with a prolonged PTT. Diagnostic delays may result from lack of awareness due to the rarity of AHA and the
need for centers to send out the laboratory work-up to a reference laboratory. A retrospective analysis found that delay in
diagnosis of greater than one month was associated with extended periods of active bleeding and higher hemostatic factor
requirements.15 There was no association with recurrence rate or survival between those patients with and without
a diagnostic delay in this series. However, this may be secondary to the small number of patients in the series and
potential biases such as lack of reporting of “never-diagnosed” cases.

A diagnostic algorithm based upon consensus guidelines to direct testing is presented in Figure 1 and should be
considered in the setting of spontaneous bleeding without prior personal or family history of bleeding.16 Initial testing
should include an activated partial thromboplastin time (aPTT) and prothrombin time (PT). AHA patients will have an

Figure 1 Laboratory testing algorithm for suspected acquired hemophilia A. After exclusion of interfering substances as a cause of prolonged aPTT, a two-hour mixing study
should be done with normal pooled plasma. For samples where the aPTT corrects, a factor deficiency should be suspected, and specific factor assays conducted. For samples
where the aPTT does not correct, testing for lupus anticoagulant should be done and, if negative, specific testing for a FVIII inhibitor should be conducted. Inhibitors can be
measured via Bethesda assay ideally with heat inactivation.
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isolated prolonged aPTT, and initial screening with a 1:1 mixing study with normal pooled plasma does not correct the
prolonged clotting time. Interfering substances (eg, heparins) and lupus anticoagulants must be ruled out and FVIII
activity assessed. FVIII activity is <1% in approximately 50% of cases and less than 5% in 75% of cases.16 The dilute
Russell viper venom test (DRVVT) can be used for lupus anticoagulant testing and is not typically affected by FVIII
inhibitors. Chromogenic FVIII activity assays are not sensitive to lupus anticoagulants.17–19 If FVIII is low and other
tests are negative, quantification of the inhibitor titer via a Bethesda assay should then be conducted. It should be noted
that patients may have concurrent lupus anticoagulants and FVIII inhibitors. Thus, identification of a lupus anticoagulant
in a patient with a newly prolonged aPTT and bleeding manifestations does not entirely rule out the presence of an
acquired inhibitor to FVIII.20,21

The inhibitor titer is equal to the reciprocal of the plasma dilution that results in 50% inhibition of FVIII in normal
plasma after incubation for 2 hours at 37°C.22 Inhibitor titers are measured in Bethesda units (BU) where 1 BU is equal to
the amount of antibody that neutralizes 50% FVIII activity. Although quite accurate for type I inhibitors which display
linear kinetics, autoantibodies in AHA can display type II kinetics, which have some residual FVIII activity; the Bethesda
assay may underestimate the titer in the presence of type II inhibitors.23–25 Sensitivity and specificity of the Bethesda
assay is improved by the Nijmegen modification (buffering the normal plasma) and heat inactivation of the patient’s
plasma prior to assessment.26,27 Enzyme-linked immunosorbent assays (ELISA) can be used to diagnose FVIII anti-
bodies, but these cannot distinguish neutralizing capacity and are seen to some degree in the normal population (see
below). Finally, if recombinant porcine FVIII (rpFVIII) is a therapeutic option, then a Bethesda assay specific to rpFVIII
should be considered as it may help guide treatment decisions (see hemostatic therapies section).16

Pathophysiology
The precise trigger for the spontaneous production of neutralizing IgG antibodies to FVIII in patients with AHA is
currently unknown. A certain percentage of the normal non-hemophilic population develop non-neutralizing IgG
antibodies to FVIII, usually of low affinity and IgG1 subclass.28,29 In congenital HA, longitudinal studies suggest that
the alloantibody response matures from a low-affinity predominantly IgG1 antibody to a high-affinity IgG4, which
corresponds to FVIII neutralizing activity.30 Whether these non-neutralizing IgG antibodies in non-hemophilic patients
are predecessors to or independent of neutralizing autoantibodies in AHA is unclear. Similar IgG subtypes are described
in patients with AHA as compared to congenital HA.31 A recent study analyzed affinities and subtypes and noted that the
most common subtypes with the highest titers and affinities were IgG1 (88%, KA 5.8 × 1010 M−1) and IgG4 (98%, KA 1.3
× 1010 M−1), though all IgG subclass antibodies and IgA (46%) or IgM (9%) antibodies were detected.32 The IgA
antibodies do not correlate with FVIII neutralizing activity but do correlate with outcome (as discussed below).32 The
IgG antibodies correlate with inhibitor titers32 and other studies have identified that these antibodies could be proteolytic
towards FVIII.24,33 As in congenital HA, limited studies in AHA demonstrate that the IgG antibodies are generally
polyclonal and largely bind to the A2 and C2 domains of FVIII.34

As noted in Table 1, 50% or more of AHA patients do not have an underlying disorder that predisposes them to form
autoantibodies. Genetic investigations have associated polymorphisms in CTLA4, non-hemophilic F8 gene variants, and
human leukocyte antigen (HLA) DRB1*16 and DQB1*0502 with AHA.35–38 Interestingly, these HLA types are noted to
be protective towards inhibitors in congenital HA. Further, some studies have delineated FVIII-reactive CD4+ T cells in
healthy populations and patients with congenital or acquired HA with inhibitors; albeit the frequency of these cells is
lower in the healthy controls.39 Thus, there is a possibility of a trigger leading to a break in tolerance that allows these
CD4+ T cells to proliferate and lead to AHA in the right context.

Management of Acquired Hemophilia A
The initial management of AHA can be broken down into two parts: obtaining and maintaining hemostasis and re-establishing
FVIII immune tolerance by eradicating the inhibitor. Given the rarity of this disease, randomized studies of the optimal
management of AHA are limited. International consensus AHA guidelines, first published in 2009 and updated in 2020,
provide detailed guidance based on expert experience and registry data.16 Below, we provide a brief overview of the clinical
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management of AHA, highlighting important practical clinical points, and refer the reader to the International AHA guidelines
for further details.16

Hemostatic Therapies
Given the rarity of the diagnosis, clinicians should refer patients to an experienced tertiary care center for management.40

Acute bleeding is typically best managed by using a bypassing agent or rpFVIII. Human-derived recombinant factor VIII
products and desmopressin (DDAVP) are generally not effective, except in cases of low inhibitor titer (<5 BU), where
DDAVP may be considered for minor bleeding episodes.41,42 The initial product depends on institutional experience and
provider preference (Table 2). Recombinant factor VIIa (rVIIa) or activated prothrombin complex concentrates (aPCC)
are most frequently used. These products require frequent dosing every 2–4 hours for rVIIa or every 8–12 hours for
aPCC. Neither rVIIa nor aPCC can be monitored with standard laboratory assays, and thus the frequency and intensity of
dosing is based on clinical improvement in bleeding symptoms. A global consensus provides clinical and laboratory
markers of appropriate hemostasis and optimal intervals for assessment of bleeding control as pertinent to each type of
bleeding that may occur in patients with AHA.40 Generally, experts suggest stabilization of hemoglobin levels, lack of
transfusion requirement, and visually or clinically improved signs of bleeding as markers of appropriate hemostasis.40

There is potential for thrombotic risks with rVIIa or aPCC, particularly with repetitive infusions of high doses.
Fortunately, these events seem uncommon, with one multicenter European AHA registry (EACH2) reporting thrombotic
events in 2.9% (5/174) and 4.8% (3/63) patients with AHA who received rVIIa or aPCC, respectively.43 Case reports
support the use of the anti-fibrinolytic agent tranexamic acid either in combination with rVIIa or aPCC.44–46 However,
combination therapy may increase thrombotic risk, and clinicians must consider the risks and benefits for each patient.47

More recent clinical trial data showed rpFVIII had efficacy in AHA.48 rpFVIII is appealing as it can be monitored with
one-stage clot-based FVIII assays.16 Inhibitors can be present or develop to rpFVIII, and thus current AHA guidelines
suggest porcine inhibitor titers should be measured to determine the likelihood of responsiveness to this agent.16 Anti-
rpFVIII titers should also be measured after initiation of therapy as there are report of inhibitors developing which may
decrease the efficacy of these products.42 In one study, 5 of the 28 subjects treated with rpFVIII developed de novo anti-
rpFVIII inhibitor between 8 and 85 days after first infusion.48 Single institution published small series, unpublished abstract
data, as well as a retrospective series report using lower than the approved doses of rpFVIII (100 IU/kg rather than 200 IU/
kg) without awaiting rpFVIII titers with good hemostatic efficacy. FVIII activity (FVIII:C) monitoring can guide dosing

Table 2 Hemostatic Therapies for Management of Bleeding in Acquired Hemophilia

Agent Dosing Lab
Monitoring

Comments

Recombinant

Porcine Factor
VIII

200 units/kg to achieve factor VIII 100–200% then titrate

subsequent doses every 4–12 hours to maintain favor VIII
trough 50% after acute bleed is controlled42

Alternative: 100 units/kg with factor VIII monitoring every

2–3 hours and re-dosing based on VIII level50

One-stage

factor VIII
assay

Porcine factor VIII inhibitor titers may predict

response

Recombinant

Factor VIIa

70–90 mcg/kg every 2–4 hours until hemostasis is obtained

and then prolong interval42
None Recombinant VIIa can shorten INR significantly.

This may cause artificially elevated INR >10 to
be reported by some clinical assays.

Potential thrombosis risk

Activated

Prothrombin

Complex
Concentrate

50–100 U/kg every 8–12 hours None Potential thrombosis risk

Notes: Adapted from Kruse-Jarres R, Kempton CL, Baudo F, et al. Acquired hemophilia A: updated review of evidence and treatment guidance. Am J Hematol. 2017;92
(7):695–705. with permission from © 2017 Wiley Periodicals, Inc.42

Journal of Blood Medicine 2022:13 https://doi.org/10.2147/JBM.S284804

DovePress
259

Dovepress Pishko and Doshi

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


when rpFVIII is used with goal of obtain FVIII:C levels initially at 100% for severe hemorrhage.16 The optimal dosing and
monitoring of rpFVIII require further study.49–51 Martin et al described that their institutional protocol is to measure an FVIII:
C 30 minutes after rpFVIII administration and then every 4 hours (immediately prior to next dose). For severe bleeds or
bleeding in concerning areas (eg intracranial, neck, retroperitoneal) it is recommended to maintain FVIII:C >80% and >50%
for all other bleeds.16 Doses are adjusted to maintain these goals until hemostasis has been obtained.50

Emicizumab is a bispecific antibody binding coagulation factor IXa and X without requiring FVIII.52,53

Emicizumab is Food and Drug Administration (FDA) approved for patients with moderate-severe congenital HA.
The drug is administered subcutaneously and has a long half-life, making it appealing for use in AHA. However,
there are still questions regarding thrombotic risk with emicizumab use in AHA as patients with AHA are generally
older and have more comorbidities than patients with congenital HA. There were early reports of thrombotic
complications and mortality following off-label and compassionate use of emicizumab in AHA patients, but details
of additional risk factors in these reports are lacking.54 Subsequently, there is growing experience with the off-label
use of the agent, which has been published or presented in abstract form.55 A recent abstract reported a multicenter
survey of US hemophilia treatment centers in which twenty-four patients with AHA were treated with emicizumab.
The majority of cases obtained bleeding control and tolerated the treatment without complications, but one patient
experienced a thrombotic event and two deaths occurred while on emicizumab, which were not attributed to the
medication.56 A published case series by Knoebl et al describes 12 patients with AHA and new-onset bleeding treated
with emicizumab and “reduced-intensity” immunosuppression.57 Patients were started on emicizumab at 3 mg/kg
given weekly via subcutaneous injection for 2–3 weeks followed by 1.5 mg/kg every 3 weeks (with interval
prolongation up to 4 weeks) and discontinuation of therapy when FVIII levels were >30%. Of note, aPCC was
held or patient switched to rVIIa for 48 hours prior to initiation of emicizumab due to the association of thrombotic
microangiopathy in patients with congenital HA treated with emicizumab and concurrent aPCC.58 A rapid clinical
improvement in bleeding was seen in this study at a median of 3 days (range 2–15 days). It should also be noted that
as emicizumab immediately and completely corrects the aPTT, FVIII levels need to be measured by bovine
chromogenic (not clot-based) assays in patients on this therapy. We currently recommend the use of emicizumab
in AHA only in the clinical trial setting until more data are available regarding its safety and efficacy in AHA.

Patients with AHA are not protected from thrombotic events and may be at increased risk of thrombosis during
treatment with bypassing agents. The incidence of thromboembolic events in patients receiving bypassing agents varies
by study with some registries not reporting any thromboembolic events due to bypassing agents2,43 and others reporting
an incidence of 2–10%.8,10,42 Current International AHA guidelines recommend initiating venous thromboembolism
(VTE) prophylaxis once FVIII:C returns to normal if the patient remains hospitalized or has another indication for VTE
prophylaxis.16 As AHA often occurs in the elderly where anticoagulation is often used for primary stroke prevention for
atrial fibrillation and/or treatment and prevention of thrombosis, it is essential to restart appropriate anticoagulation in
patients with a pre-existing indication once FVIII:C levels return to normal.16

Inhibitor Eradication
Obtaining hemostasis is the immediate priority after which strategies to eliminate the inhibitor should be promptly
employed. Current guidelines recommend immunosuppressive therapy in most patients diagnosed with AHA.16 Many of
the patients with AHA who develop inhibitors to FVIII are elderly, and thus clinicians must carefully consider the
toxicities of therapy when choosing a regimen.

First-Line Immunosuppressant
The recommended first line of therapy is corticosteroids, typically 1 mg/kg prednisone (Table 3). Traditionally, a second
agent (either rituximab or cyclophosphamide) was added in patients who failed to respond to steroids alone. However,
more recent observational studies suggest higher complete remission (CR) rates when combination therapy is utilized
(35.2% CR with steroid monotherapy vs 67.7–83.3% with combination therapy).59 Current International AHA guidelines
now suggest adding rituximab or cyclophosphamide to first-line therapy in patients with inhibitor titer >20 BU.16 The
choice of cyclophosphamide versus rituximab depends on the comorbidities of the patient as well as provider and
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institutional experience. Elimination of the inhibitor is achieved with immunosuppression at a median of 5–6 weeks.42

While CR rates appear higher with combination therapy, a significant proportion of mortality is related to infection due to
immunosuppression (outlined further in prognosis section below). Coupled with the fact that there are a percentage of
patients that will have spontaneous remissions (in one series up to 35% achieved remission by 1 year) without
immunosuppression, a careful patient-centered risk versus benefit analysis must be employed for each case.5

Second-Line Immunosuppressant
A second-line therapy should be considered if there is no response after 3–5 weeks of first-line therapy.42 International
AHA guidelines suggest first using whichever agent (cyclophosphamide or rituximab) that was not used in the first-line
setting.16 Unfortunately, there are very limited data about additional options for patients refractory to steroids, rituximab,

Table 3 Immunosuppressant Therapies for Acquired Hemophilia A

Medication Dosing Cautions

First-line Therapies

Corticosteroids Prednisone 1 mg/kg PO daily, tapered as factor VIII increases -Immunosuppressive, consider PCP prophylaxis

with prolonged use
-Agitation/mood disorders

-Elevated blood glucose

Cyclophosphamide* 1.5–2 mg/kg/day PO daily for maximum of 6 weeks (alternative IV

pulse every 3–4 weeks)15
-Increased risk of secondary malignancies with

prolonged use (eg, bladder and myelodysplastic
syndrome)

- Myelosuppressive, monitor CBC closely

- Renal toxicity, ensure adequate hydration with
oral dosing

-Gonadal toxicity with prolonged use

Rituximab* 375 mg/m2 IV weekly x 4 -Immunosuppression, increased risk of viral

infections

-Hepatitis B reactivation

Second-line Therapies#

Mycophenolate

mofetil

1 gram per day in divided doses increased to 2 grams per day after 1

week61
-Myelosuppression, most commonly neutropenia,

which typically resolved with dose-reduction

Cyclosporine* Initial dosing 5 mg/kg per day, adjusted to trough 200–400 ug/dL60 -Renal toxicity

-Delirium

-Hypertension

Tacrolimus* Initial dosing 0.3 mg/kg per day, adjusted to trough 1.5 μg/dL60 -Renal toxicity

-Delirium
-Hypertension

Cyclophosphamide,
vincristine,

prednisone

Cyclophosphamide 7 mg/kg IV and vincristine 2 mg IV on the first day
followed by cyclophosphamide 3 mg/kg daily P.O. on days 25. Cycles

repeated every 3–4 weeks if inhibitor persisted62

-Myelosuppression
-Renal toxicity

-Neuropathy

-Constipation (vincristine)

Bortezomib 1.3 mg/m2 on days 1,4,8 and 11 on 21-day cycles64 -Antiviral prophylaxis recommended

-Neuropathy
-Myelosuppressive

Notes: *Used in combination with corticosteroids. #Off-label use of medications. Limited data available for treatment options in patients who are refractory to steroids,
cyclophosphamide, and rituximab. Adapted from Kruse-Jarres R, Kempton CL, Baudo F, et al. Acquired hemophilia A: updated review of evidence and treatment guidance.
Am J Hematol. 2017;92(7):695–705. with permission from © 2017 Wiley Periodicals, Inc.42
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and cyclophosphamide. An overview of some studied regimens is outlined in Table 3. Pardos-Gea et al performed
a prospective study of 11 patients with AHA treated with calcineurin inhibitors (tacrolimus or cyclosporine) and
corticosteroids in the first-line setting. They reported responses in 10 out of the 11 patients with one patient experiencing
a major side effect (hypertensive posterior progressive encephalopathy).60 If calcineurin inhibitors are used, clinicians
must monitor closely for renal toxicity and hypertensive complications, particularly in elderly patients with AHA.60

Small series also suggest that mycophenolate mofetil has efficacy in AHA, although there were lower rates of initial
response than prednisone and rituximab. Mycophenolate mofetil maintained remission in two patients with AHA who
previously did not obtain CR with first-line therapy.61 Combining multiple immunosuppressants and inclusion of
vincristine has also been reported in a case series of 6 patients with AHA, with 5 patients obtaining CR after 1–7 cycles
of therapy.62 Case reports also describe responses to plasma-cell directed therapies, such as bortezomib, in patients with
refractory AHA.63,64

Immune tolerance induction (ITI) protocols with high-dose FVIII (as used in congenital HA) have been trialed in
AHA,65 but their efficacy in addition to standard immunosuppressive therapy is unclear. Current guidelines do not
recommend ITI unless a patient has severe bleeding failing first-line hemostatic therapies.16

Prognosis and Response
Table 4 outlines the complete response and relapse rates as well as mortality in patients with AHA from selected registry
studies. Approximately 60–80% of patients will respond to first-line immunosuppressive therapy (corticosteroids with or
without either rituximab or cyclophosphamide). Relapses are not uncommon during corticosteroid withdrawal, occurring
in 15% of patients in a Dutch registry.59 After complete cessation of immunosuppressive therapy, an estimated 25% of
patients will experience a relapse with a median time to relapse of 14.7 weeks (IQR 2.9–66.6 weeks).59 Given the relapse
rate, clinicians should counsel patients during weaning of immunosuppression to monitor for increased bruising or other
signs of bleeding. The optimal frequency of monitoring PTT and/or FVIII levels following CR is not well defined. One of
the author’s practices is to monitor complete blood count and PTT and FVIII levels every 2 weeks while weaning
prednisone and immediately following immunosuppression withdrawal and then monthly for at least the next 3-6 months.

Registry studies have assessed the influence of various clinical and laboratory characteristics on outcome of AHA therapy.
Spontaneous remission is noted, especially in pediatric patients with AHA.3 In the prospective GTH registry study, which
assessed a standardized approach of steroids alone (first line), steroids with cyclophosphamide (second line) or rituximab
(refractory or relapse), predictors of response included presence of high-titer (>1:80) anti-FVIII IgA antibodies but not IgG

Table 4 Initial Complete Remission, Relapse, and Mortality Rates in Selected Registry Studies of Acquired Hemophilia A

EACH2 Registry2 CARE Registry67 KWARK Registry59

Population European prospective

registry

Chinese nationwide

registry

Dutch national hemophilia complication registry

Years 2003–2008 2012–2017 1992–2018

Patients (n) 501 187 143 (139 received immunosuppressive therapy)

Initial Complete Remission* 71.6% (237/331) 81.9% (127/167) 79.5% (105/132)

Steroids NR 62.2% (23/37) 35.2%

Steroids/cyclophosphamide NR 87.5% (56/64) 83.3%

Steroids/ rituximab NR 90.9% (40/44) 67.7%

Relapse NR 25.8% (40/155) after

CR

15.4% during steroid withdrawal, 25% after withdrawal of

immunosuppression

Mortality 26.3% (87/331) 6.7% (9/165) 38.2% (52/136)

Note: *Initial complete remission after immunosuppressive therapy.
Abbreviations: CR, complete remission; NR, not reported.
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antibodies.32 In multivariable analysis, clinical predictors of poor response rates and overall survival in this study included
baseline FVIII activity <1% and WHO-PS scores >2.10 A recent conference presentation displayed differential cytokine
production from FVIII-stimulated peripheral blood mononuclear cells of 11 AHA patients when comparing baseline samples
of healthy controls and relapsed patients but not between CR and relapsed patients.66 However, these are preliminary findings
and further studies need to be conducted to verify their predictive relevance in AHA. Additional prospective studies and
biorepositories are needed to guide biomarkers of tolerance and overall response in AHA.

AHA has significant mortality, ranging from 6.7% to 38% in registry data.2,59 Data from multiple registries support that
infection is the leading cause of mortality in this disease, likely due to the need for immunosuppression.2,8,10,59 For
example, in the Dutch Cohort, overall mortality was 38.2% (52/132 patients) with the cause of death identified as infection
in 19.2% (10/52 patients), malignancy in 13.5% (7/52) and fatal bleeding in 7.7% (4/52 patients).59 Some studies have
reported rare fatal thrombotic events in patients with AHA receiving hemostatic agents (see above).10

Conclusions
Although rare, AHA carries a high risk of morbidity and mortality and requires prompt treatment, ideally by a specialized
center well versed in treating these patients. Immediate attention to control bleeding should be followed closely by
therapy to re-establish FVIII immune tolerance. Initial treatment choice should involve corticosteroids with or without
additional immunosuppressants based upon the risk profile of the patients. Although treatment should be initiated
quickly, it can pose safety risks necessitating close monitoring of patients. Most patients will respond to initial
immunosuppressive therapy with corticosteroids alone or in combination with cyclophosphamide or rituximab.
Vigilance is required during discontinuation of immunosuppression to allow early identification of relapse. Additional
prospective studies are necessary to determine the optimal management and identify biomarkers of response that can
inform therapeutic decisions.
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