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Acquired haemophilia A is a severe bleeding disorder caused by formation of

Corresponding Author's Institution: Medizinische Klinik A First Author: Iris Appelmann, MD Order of Authors: Iris Appelmann, MD; Christoph Biermann, MD; Inken Hartig, MD; Wolfgang E Berdel, MD; Rolf Mesters, MD Abstract: Acquired haemophilia A is a severe bleeding disorder caused by formation of autoantibodies against coagulation factor (F) VIII leading to important morbidity and mortality if not diagnosed early in the course of the disease. In a proportion of patients this condition is associated with underlying diseases such as malignancy or autoimmune disorders. Here, we report a 45-year old male patient with non-systemic chronic discoid lupus erythematodes who presented with spontaneous severe soft tissue haemorrhage in his leftl ower limb (compartment syndrome) due to autoantibody formation against factor VIII. The patient underwent emergency surgery after recombinant FVIIa administration followed by an immunosuppressive regimen consisting of prednisolone, cyclophosphamide and immunoadsorption. By these measures the bleeding was stopped, the FVIII activity gradually increased and the patient could be discharged from the hospital without signs of recurrent haemorrhage and no neurologic sequelae. One year after the diagnosis the patient is still in complete remission.

Response to Reviewers: Dear reviewers, Thank you very much for your helpful comments. According to your suggestion the introduction was shortened [START_REF] Ma | Acquired factor VIII inhibitors: pathophysiology and treatment[END_REF]. The case description now contains more detailed information, especially concerning laboratory values and an illustration of aPTT and factor VIII activity is now included [START_REF] Collins | Acquired hemophilia A in the United Kingdom: a 2-year national surveillance study by the United Kingdom Haemophilia Centre Doctors' Organisation[END_REF]. Furthermore, the applied therapy is now described in more detail with cumulative dose [START_REF] Hay | The diagnosis and management of factor VIII and IX inhibitors: a guideline from the United Kingdom Haemophilia Centre Doctors Organisation[END_REF]. Immunoadsorption is more thoroughly described as well as the local outcome and the possible side effects of immunosuppressive therapy [START_REF] Collins | Treatment of acquired hemophilia A[END_REF][START_REF] Hultin | Acquired inhibitors in malignant and nonmalignant disease states[END_REF][START_REF] Kreuter | Acquired haemophilia in a patient with gram-negative urosepsis and bladder cancer[END_REF]. Page numbers have been included [START_REF] Franchini | Acquired hemophilia A: a concise review[END_REF]. The importance of immediate hemostatic therapy rather than surgery is delineated as well as the association of lupus and aquired haemophilia [START_REF] Sallah | Inhibitors against factor VIII in patients with cancer. Analysis of 41 patients[END_REF][START_REF] Sohngen | Acquired factor VIII inhibitors in nonhemophilic patients[END_REF].

autoantibodies against coagulation factor (F) VIII leading to important morbidity and mortality if not diagnosed early in the course of the disease. In a proportion of patients this condition is associated with underlying diseases such as malignancy or autoimmune disorders.

Here, we report a 45-year old male patient with non-systemic chronic discoid lupus erythematodes who presented with spontaneous severe soft tissue haemorrhage in his left lower limb (compartment syndrome) due to autoantibody formation against factor VIII. The patient underwent emergency surgery after recombinant FVIIa administration followed by an immunosuppressive regimen consisting of prednisolone, cyclophosphamide and immunoadsorption. By these measures the bleeding was stopped, the FVIII activity gradually increased and the patient could be discharged from the hospital without signs of recurrent haemorrhage and no neurologic sequelae. Two years after the diagnosis the patient is still in complete remission. 

Introduction

Acquired haemophilia A is a rare but potentially life-threatening bleeding disorder caused by autoantibodies against the coagulation factor (F) VIII (FVIII inhibitor) which is in some cases associated with autoimmune diseases, solid tumors, haemotologic malignancies or can occur in the post-partum period. For further information concerning the pathophysiology of acquired haemophilia please refer to [START_REF] Ma | Acquired factor VIII inhibitors: pathophysiology and treatment[END_REF].

Mortality is rather high in newly diagnosed acquired haemophilia ranging from 8 to 22 % in different studies [START_REF] Collins | Acquired hemophilia A in the United Kingdom: a 2-year national surveillance study by the United Kingdom Haemophilia Centre Doctors' Organisation[END_REF][START_REF] Franchini | Acquired hemophilia A: a concise review[END_REF][START_REF] Green | A survey of 215 non-hemophilic patients with inhibitors to Factor VIII[END_REF][START_REF] Hay | The diagnosis and management of factor VIII and IX inhibitors: a guideline from the United Kingdom Haemophilia Centre Doctors Organisation[END_REF]. A major cause of significant mortality and morbidity is the frequent confusion with other life-threatening conditions such as disseminated intravascular coagulation (DIC), thus often leading to uncontrolled bleeding prior to correct diagnosis of the disease.

Effective treatment involves not only the initial treatment of acute haemorrhage with factor VIII concentrates, a factor-VIII-bypassing-agent such as recombinant FVIIa or activated prothrombin complex concentrate but also the eradication of the inhibitor by immunosuppression, plasmapheresis or immunoadsorption or a combination of these modalities [START_REF] Ma | Acquired factor VIII inhibitors: pathophysiology and treatment[END_REF][START_REF] Hay | The diagnosis and management of factor VIII and IX inhibitors: a guideline from the United Kingdom Haemophilia Centre Doctors Organisation[END_REF][START_REF] Collins | Treatment of acquired hemophilia A[END_REF].

Case Report

A 45-year old man with known and untreated chronic discoid lupus erythematodes presented After three weeks the patient was discharged from the University Hospital without signs of recurrent haemorrhage or neurologic sequelae and with a stable haemoglobin value and was followed up in our outpatient facility. The immunosuppression was continuously tapered within a period of three months and the spontaneous FVIII residual activity rose to 57 % three weeks after initiation of treatment. Two years after this episode the patient is still in complete remission (FVIII residual activity 119 %).

Discussion:

Early diagnosis and treatment of acquired haemophilia is essential for the reduction of morbidity and mortality. Although acquired haemophilia is a very rare condition, it should be suspected if an adult patient presents with severe spontaneous haemorrhage combined with an isolated prolonged aPTT that does not normalize in mixing studies. Subsequently, acquired haemophilia is confirmed by severely reduced or even undetectable levels of FVIII clotting activity with normal activity of the other coagulation factors of the intrinsic pathway (FIX, XI and XII). Mixing studies and measurements of the inhibitor titer are required for appropriate therapeutic management. Therefore it is mandatory to refer such patients to specialized centres with the laboratory and clinical expertise in haemostasis. In the case described above, however, referral to a specialized centre took place as late as thirteen days after admission without adequate diagnosis and treatment. This fact demonstrates the importance of continuous medical education on the cardinal symptoms of this serious disease in order to increase the level of suspicion.

Since various studies have described solid or haematologic malignancy or autoimmune disease as underlying condition in up to 60% of the cases, these concomitant diseases should be looked for [START_REF] Hultin | Acquired inhibitors in malignant and nonmalignant disease states[END_REF][START_REF] Kreuter | Acquired haemophilia in a patient with gram-negative urosepsis and bladder cancer[END_REF][START_REF] Sallah | Inhibitors against factor VIII in patients with cancer. Analysis of 41 patients[END_REF][START_REF] Sohngen | Acquired factor VIII inhibitors in nonhemophilic patients[END_REF]. In our case, malignancy was excluded with sufficient probability. It is unclear whether the known and untreated chronic discoid lupus erythematodes is a predisposing factor for the development of acquired haemophilia A. Since rare cases of underlying non-systemic cutaneous diseases have been described in the literature [START_REF] Ma | Acquired factor VIII inhibitors: pathophysiology and treatment[END_REF][START_REF] Collins | Acquired hemophilia A in the United Kingdom: a 2-year national surveillance study by the United Kingdom Haemophilia Centre Doctors' Organisation[END_REF], we assume that the discoid lupus in our patient might well be a predisposing disease.

By administration of high doses of rFVIIa rapid haemostasis was achieved. Because of the severe bleeding complications threatening his limb function we decided on a multimodal immunosuppression regimen consisting of steroids, cyclophosphamide and immunoadsorption in order to decrease the inhibitor titer rapidly. This combined aggressive strategy turned out to be successful in terms of reducing the inhibitor titer. This even allowed us very early in the post-surgical period to switch from a FVIII bypassing agent such as rFVIIa to FVIII replacement therapy. After tapering the dose of steroids and continuing cyclophosphamide the patient's FVIII levels finally rose to 57 % three weeks after initiating treatment. Thus, this combined treatment approach is suggested when rapid decrease in inhibitor titers is desired.
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 1 Figure 1: FVIII activity and aPTT after referral to the University Hospital of Muenster
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Acquired Haemophilia in a patient with discoid lupus Summary

Acquired haemophilia A is a severe bleeding disorder caused by formation of autoantibodies against coagulation factor (F) VIII leading to important morbidity and mortality if not diagnosed early in the course of the disease. In a proportion of patients this condition is associated with underlying diseases such as malignancy or autoimmune disorders. Here, we report a 45-year old male patient with non-systemic chronic discoid lupus erythematodes who presented with spontaneous severe soft tissue haemorrhage in his left lower limb (compartment syndrome) due to autoantibody formation against factor VIII. The patient underwent emergency surgery after recombinant FVIIa administration followed by an immunosuppressive regimen consisting of prednisolone, cyclophosphamide and immunoadsorption. By these measures the bleeding was stopped, the FVIII activity gradually increased and the patient could be discharged from the hospital without signs of recurrent haemorrhage and no neurologic sequelae. Two years after the diagnosis the patient is still in complete remission.