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Abstract
Acquired hemophilia A (AHA) is a rare, hemorrhagic autoimmune disease, whose pathogenesis involves reduced coagulation factor VIII (FVIII) activity related to the appearance of inhibitors against FVIII. Common etiological factors include autoimmune diseases, malignancy, and pregnancy. We report two cases of AHA in solid cancer. The first case is a 63-year-old man who developed peritoneal and intestinal bleeding after gastrectomy for gastric cancer. He was diagnosed with AHA, and was treated with prednisone, followed by cyclophosphamide. In the second case, a 68-year-old man developed a subcutaneous hemorrhage. He was diagnosed with AHA in hepatocellular carcinoma on CT imaging, and treated with rituximab alone. Hemostasis was achieved for both patients without bypassing agents as the amount of inhibitors was reduced and eradicated. However, both patients died within 1 year due to cancer progression. Successful treatment for AHA in solid cancer can be difficult because treatment of the underlying malignancy is also required.
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Core tip: Acquired hemophilia A (AHA) is a rare hemorrhagic disease usually affecting the elderly, involving reduced coagulation factor VIII activity. Malignancies are reported to occur in association with 10%-15% of patients with AHA. We report two cases of AHA in solid cancer, namely, gastric cancer and hepatocellular carcinoma. Hemostasis was fully achieved owing to eradication of inhibitor against factor VIII, however, both patients died within 1 year due to cancer progression. Successful treatment for AHA in solid cancer can be difficult because not only active hemorrhage management and inhibitor eradication but also treatment of the underlying malignancy is required.
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INTRODUCTION
Acquired hemophilia A (AHA) is a hemorrhagic disease with a decrease in coagulation factor VIII (FVIII) activity due to the appearance of autoantibodies (inhibitors) against FVIII[1,2]. The breakdown of the immune control mechanism is speculated to cause this disease[1]. AHA is very rare, and the annual incidence is about 1.48/million/year[2]. Elderly patients (age ≥ 60 years) account for over 80%[2]. In the majority of patients with AHA, hemorrhage is sudden and spontaneous, although it occurs in approximately 25% of patients after trauma or invasive procedures[3].
Approximately 50% of patients have no underlying AHA-associated condition. Common etiological factors include autoimmune diseases (14.1%), malignancy (11.5%), and pregnancy (8.9%)[4]. The most common cause of solid cancers in AHA is prostate cancer, followed by lung cancer[5,6]. A recent study demonstrated that malignancy at baseline was associated with reduced overall survival for patients with AHA[7]. In addition, a systematic review described a large number of AHA patients with cancer[8]. However, evidence to confirm AHA in association with solid cancers needs to be obtained in more patients. In this study, we performed a retrospective analysis of the clinical characteristics of two AHA patients with solid cancers, namely, gastric cancer and hepatocellular carcinoma (HCC) at our institution.

CASE REPORT
[bookmark: _GoBack]Case 1 (Clinical course in Figure 1)
A 63-year-old man had been diagnosed with gastric cancer and had undergone a gastrectomy at his nearby hospital. Bleeding within the intraperitoneal drainage tube was observed 5 d after surgery. Intraperitoneal cytology identified gastric cancer cells and a diagnosis of stage IV gastric cancer was confirmed. He developed hematemesis and melena 2 d following the removal of the drainage tube. His anemia worsened and his hemoglobin (Hb) level reached 6.3 g/dL, requiring red blood cell (RBC) transfusions for 5 d consecutively. Endoscopic examination revealed intestinal bleeding from the site of the anastomosis (Figure 2), and endoscopic hemostasis was performed. Subcutaneous hemorrhage became apparent in both lower extremities over several days. Transfusion with a total of 7 units of packed RBC was performed. The activated partial thromboplastin time (APTT) was prolonged to 74.2 s compared to 23.1 s measured preoperatively, and the patient was transferred to our hospital.
On admission, the patient presented with anemia, an Hb level of 9.0 g/dL and a prolonged APTT of 93.7 s. FVIII activity was reduced to 3.18%, the inhibitor titer was 7.59 BU/mL, and he was diagnosed with AHA. Prednisone (PSL 1 mg/kg/d) and tranexamic acid were administered. Although the patient had developed an intramuscular hematoma in the right iliacus muscle approximately 1 mo after treatment, bypassing agents had not been administered because the hemorrhage was not persistent. As the inhibitor titer had increased to 11.7 BU/mL, 1 g of cyclophosphamide (CPA) was additionally administered and chemotherapy for gastric cancer with TS1 (tegafur/gimeracil/oteracil) was initiated. The inhibitors were eradicated, and the patient was discharged 9 wk after treatment for AHA. Because the patient remained in remission for AHA, the PSL dose was reduced and stopped. Treatment for gastric cancer was administered repeatedly; however, the patient died 9 mo after gastrectomy due to carcinomatous peritonitis.

Case 2
The second patient was a 68-year-old man with a history of cerebral infarction who had developed dementia (ECOG performance status, 3-4), in addition to arteriosclerosis obliterans, diabetes mellitus (DM), and hypertension. He had been taking a small amount (5 mg) of PSL for nephrotic syndrome. He was admitted to the local hospital having developed a non-traumatic subcutaneous hemorrhage in his right forearm. An abdominal computed tomography scan revealed hepatocellular carcinoma (file size 5.5 cm in diameter) (Figure 3). The anemia had progressed and his Hb levels had reduced from 12.7 to 8.1 g/dL, and 1 unit of packed RBC had been transfused. The APTT was prolonged to between 70 and 80 s, and he was transferred to our hospital.
On admission, the patient had anemia lasting, with an Hb of 7.8 g/dL and a prolonged APTT of 94.0 s. FVIII activity was reduced to 3.1%, the inhibitor titer had increased to 57.1 BU/mL, and he was diagnosed with AHA. Although his liver function tests were normal, he tested positive for hepatitis C virus antibodies, and the values of alpha-fetoprotein and protein induced by vitamin K absence-II were significantly higher at 1862 ng/mL and 210 mAU/mL, respectively. His anemia had worsened (Hb level, 6.8 g/dL), and 1 unit of packed RBC was transfused. Bypassing agents were not used as the bleeding was not considered to be severe at that time. In addition to continuing PSL administration (5 mg/d), rituximab (RTX 375 mg/m2) was administered 5 times every week in order to eradicate the inhibitors without eliciting side effects. As a result, the inhibitor titer was reduced to 3.5 BU/mL after 3 wk and hemostasis was achieved. The patient was transferred back to his previous hospital to continue treatment for HCC. At this hospital, eradication of the inhibitors was confirmed approximately 1 mo after RTX treatment had terminated. Although transcatheter arterial chemoembolization was performed for HCC, the treatment was not effective, and the HCC continued to progress aggressively. The patient died at the hospice 7 mo after the HCC diagnosis.

DISCUSSION
Control failure of Treg cell line against autoimmune response to FVIII is considered to be one of the onset factors of AHA[9]. More intense antibody responses, that is, higher inhibitor titers (10 BU or more) to FVIII correlated with a predominance of Th2-driven subclasses IgG4[10].
Malignancies have been reported to occur in 11.5% of patients with AHA[4]. This pathological condition can be attributed to an imbalance in the immune system associated with the onset of solid cancer. However, the true causality and the underlying mechanism by which cancer cells induce autoantibodies to FVIII have not been elucidated yet[8]. Iatrogenic bleeding may be the initial sign in AHA patients[11]. In case 1, since the APTT before gastrectomy was normal, surgical procedure may be a trigger for the development of an acquired inhibitor against FVIII.
Regardless of the presence or absence of underlying disease, the treatment for AHA is divided into hemostatic therapy for hemorrhage[4] and immunotherapy aimed at eradicating inhibitors[12]. Bypass hemostatic agents, recombinant activated factor VII and activated prothrombin complex concentrate, are considered to the first-line approach for the treatment of bleeding episodes[4,13]. In the study of the European Acquired Haemophilia Registry (EACH 2), 144 of the 482 AHA patients (30%), especially for "non-severe" patients, hemostatic treatment was not required[4]. The two patients in our study did not develop life-threatening bleeding after they were transferred to our hospital. Therefore, immunological treatments were administered instead of bypassing agents to achieve hemostasis through reducing the inhibitor titer against FVIII. The EACH2 study demonstrated that among the immunological treatments for AHA, the combination of PSL and CPA was more effective than PSL alone, with remission rates of 80% and 58%, respectively[12]. In our first patient, PSL alone was not effective, but the combination of PSL and CPA was effective. Our second patient had DM and was almost bedridden, and could not use either original PSL (1 mg/kg/d) or CPA because he was considered to have a high risk of developing fatal infectious diseases. According to Japanese and Italian guidelines[14,15], RTX alone was selected, which is suggested as an alternative treatment, and our patient was successfully treated.
In the recent review based on the histories of 105 cases of AHA in cancers, prostate (25.3%) and lung (15.8%) cancer were more frequent, followed by colon cancer (9.5%)[8]. There were 3 cases of gastric cancer[16,17,18] and 2 cases of HCC[19,20]. Another case report for AHA with HCC has also been published[21]. Compared with the patients with idiopathic AHA, patients with cancer are more likely to show recurrent bleeding and are less likely to achieve a complete response with eradication of the inhibitors[8]. As with our two patients, gastric cancer and HCC were both identified as advanced cancers in these studies and patients generally had a poor prognosis. Regarding hemostasis, AHA in our patients was successfully treated, however, both patients died of cancer within 1 year. As noted by Casadiego-Peña et al[22], in the case of AHA with cancer, it is recommended to combine immunological treatment to eradicate the inhibitor with therapy for the malignancy. In our patients, cancer progression may not have occurred due to immunosuppression resulting from the administration of immunological treatments, but it is more likely that the cancers were already highly advanced at the time of AHA onset.
In conclusion, AHA remission was achieved in both patients despite cancer progression until their deaths. Besides hemostatic therapy and immunological treatments, successful treatment of AHA patients with cancer requires the concurrent treatment of the underlying malignancy. As opposed to hematological malignancies for which chemotherapy is often effective, solid cancers in AHA patients are typically detected at advanced stages. Thus, these patients are likely to have a poor prognosis.
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ARTICLE HIGHLIGHTS
Case characteristics
60s two Japanese men with solid cancer [one is gastric cancer, the other is hepatocellular carcinoma(HCC)] had a marked bleeding tendency.

Clinical diagnosis
Progressed anemia due to severe hemorrhage, requiring blood transfusion.

Differential diagnosis
Hemorrhagic disease, such as immune thrombocytopenia or disseminated intravascular coagulation.

Laboratory diagnosis
In both patients, hemoglobin level reached < 7 g/dL, prolonged APTT of 94 s, and FVIII activity was reduced to 3.1%. The inhibitor titer was 7.59 and 57.1 BU/mL respectively, compatible with acquired hemophilia A (AHA). In the second patients, hepatitis C virus antibodies were positive and the levels of alpha-fetoprotein and protein induced by vitamin K absence-II were 1862 ng/mL and 210 mAU/mL, respectively.

Imaging diagnosis
Endoscopic examination in the first case revealed intestinal bleeding from the site of the anastomosis. Abdominal computed tomography scan in the second patients revealed HCC (5.5 cm in diameter).

Pathological diagnosis
In the first case, resected stomach and intraperitoneal cytology identified gastric cancer.

Treatment
Immunological treatments (prednisone and cyclophosphamide in case 1, and rituximab alone in case 2) were administered instead of bypassing agents. Oral tegafur/gimeracil/oteracil was administered in case 1, and transcatheter arterial chemoembolization was performed in case 2.

Related reports
Recently, a systematic review described a large number of AHA patients with cancer.

Term explanation
AHA patients with cancer are more likely to exhibit recurrent hemorrhage and are less likely to achieve a complete response with eradication of the neutralizing autoantibodies.

Experiences and lessons
Besides hemostatic therapy and immunological treatments, successful treatment of AHA patients with cancer requires the concurrent treatment of the underlying malignancy.
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Figure 1 Clinical course in case 1. RBC-Tf: Red blood cell transfusion; Hb: Hemoglobin; APTT: Activated partial thromboplastin time; PSL: Prednisone; CPA: Cyclophosphamide; TS1: Tegafur/gimeracil/oteracil.
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Figure 2 Esophagogastroduodenoscopy imaging (Case 1). Intestinal bleeding was detected from the site of anastomosis.
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Figure 3 Abdominal computed tomography imaging (Case 2). HCC (5.5 cm in diameter) was noted in segment 7 of the liver.
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