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Abstract
BACKGROUND
Ankylosing spondylitis (AS) is an autoimmune disease characterized by sacroiliitis and spondylitis, with a few hematological abnormalities. Myelodysplastic syndromes (MDS) are a heterogeneous group of hematopoietic stem cell disorders with frequent autoimmune phenomena. The relationship between AS and MDS remains unknown.

CASE SUMMARY
We describe a rare case of concurrent AS and MDS. An 18-year-old man with low back pain and anemia was diagnosed with AS; however, the cause of anemia could not be determined by the first bone marrow examination. He recovered from anemia and the symptoms of AS resolved after treatment with etanercept, glucocorticoid, and blood transfusion, but he developed pancytopenia with an increased myeloblast count (from 2.5% to 9%). Chromosome analysis revealed del(7q) and trisomy 8. Refractory anemia with excess of blasts-1 (RAEB-1)/MDS was confirmed by repeating the bone marrow examination. He became blood transfusion-dependent and received decitabine-based chemotherapy but eventually died.

CONCLUSION
We suspect that AS may be an early autoimmune phenomenon related to MDS. However, a condition of coexistence cannot be excluded.
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Core Tip: We report a case of simultaneous presentation of ankylosing spondylitis (AS) and myelodysplastic syndrome (MDS). Patients with MDS may have autoimmune manifestations. AS may be an early autoimmune phenomenon associated with MDS; however, the possibility of a coincidence cannot be excluded. Most importantly, AS may cause anemia, but it is usually mild. If a patient with AS presents with severe anemia, it must be diagnosed as a hematopoietic system pathology. Chemotherapy or bone marrow transplantation should be considered for acute leukemia.


INTRODUCTION
Myelodysplastic syndromes (MDS) are a heterogeneous group of hematopoietic stem cell disorders characterized by abnormal hematopoiesis and peripheral cytopenia. In some patients, MDS may ultimately transform into acute myeloid leukemia. Bone marrow failure results in transfusion dependence and infection. Autoimmune syndromes often develop in patients with MDS, and various autoimmune phenomena, including acute systemic vasculitis, chronic autoimmune disorders, connective tissue disorders, and asymptomatic immunologic abnormalities, have been reported[1,2]. Evidence shows immune dysregulation in patients with MDS, which may cause autoimmune myelosuppression and immune-mediated cytopenias[3,4].
Ankylosing spondylitis (AS), an autoimmune disease of unknown etiology, is characterized by sacroiliitis and spondylitis, along with few systemic complications and hematological or biochemical abnormalities. Mild anemia has been reported in some patients with AS. However, the concurrence of AS and MDS in the same patient has been rarely described in the literature. The relationship between the two diseases remains unknown, and the therapeutic strategy and prognosis are unclear. This case report of a simultaneous presentation of AS and MDS aims to describe and clarify the relationship between them.

CASE PRESENTATION
Chief complaints
An 18-year-old man complained of intermittent low back pain and fatigue.

History of present illness
In 2008, an 18-year-old man complained of intermittent low back pain with frequent relapses, relieved by non-steroidal anti-inflammatory drugs (NSAIDs). In July 2009, he was admitted to a local hospital due to severe low back pain and fatigue. Initial laboratory evaluation revealed severe anemia (Hb concentration, 40 g/L), increased mean corpuscular volume (MCV; 122.7 fl); mild leucopenia (WBC 3.8 × 109/L); and normal platelet count. His blood folate and vitamin B12 concentrations were slightly decreased. However, he refused to undergo a bone marrow test. He was treated with red blood cell transfusion plus folic acid and vitamin B12; however, his symptoms were not relieved. Subsequently, in August 2009, he was referred to our hematology department for evaluation and further management of the severe anemia. He denied having traveled or being in contact with patients with tuberculosis or other infectious diseases recently. No sexual history was reported. His mother and father were healthy. There was no positive family history.

History of past illness
The patient had no previous disease history.

Personal and family history
No personal and family disease history.

Physical examination
Examination revealed pronounced skin pallor, a body temperature of 38.2 °C, and a pulse rate of 102 bpm. No dysmorphic features were observed.

Laboratory examinations
Hematological tests showed normocytic anemia (Hb 60.7 g/L), normal MCV, and leukocyte and platelet counts. Vitamin B12 and folate levels were increased. The blood reticulocyte count was 2.4%, serum ferritin concentration was 405.2 ng/mL, ESR was 160 mm/h, and C-reactive protein (CRP) concentration was 145.42 mg/L. The Rous test and the direct and indirect antiglobulin Coombs tests were negative. The CD55 and CD95 expression on red blood cells and granulocytes, and lactic dehydrogenase and bilirubin values were normal. The blood coagulation panel and the urine test results were normal. Blood creatinine, alanine aminotransferase, and aspartate aminotransferase levels were normal. Furthermore, titers for antinuclear antibody, anti-extractable nuclear antigen antibody, antineutrophil cytoplasmic antibody, rheumatoid factor, immunoglobulin, and complement factors (C3/C4) were normal. Tests for human immunodeficiency virus, syphilis, hepatitis B, hepatitis C, and Parvovirus B19 were negative. Blood bacteria culture and the tuberculin purified protein derivative test were also negative. Tumor markers such as AFP, CEA, CA125, CA199, and PSA were all negative.
Bone marrow aspiration revealed hypocellular marrow with single erythroid dysplasia; however, ringed sideroblasts were absent in the sample obtained in August 2009 (Figure 1A). The cytogenetic test was normal. Therefore, a diagnosis of MDS could not be established. The patient received a blood transfusion, NSAIDs, analgesics, and antibiotics (cefuroxime, sulperazone, meropenem, imipenem/cilastatin, and azithromycin). However, the patient still experienced a low-grade fever and pain.

Imaging examinations
Abdominal ultrasonography showed splenomegaly (5.7 cm thickness). Computed tomography (CT) of the chest and the abdominal organs, and magnetic resonance imaging of the thoracic and lumbar vertebrae did not show any abnormalities. Tc-99m bone scintigraphy imaging showed active bone metabolism of the T9-11 and L4 vertebrae, the right sacroiliac joint, and both the knee joints (Figure 2).

MULTIDISCIPLINARY EXPERT CONSULTATION
On the advice of rheumatologists, the patient was referred to the rheumatology department for further evaluation. The patient had a 1-year history of low back pain, which was especially painful at night when turning over. He had morning stiffness of the back and hip, swelling, and tenderness in the right knee. Physical examination revealed that the range of motion of the lumbar spine was limited; however, no enthesitis or uveitis was noted. Patrick’s maneuver elicited pain in the right sacroiliac joint. HLA-B27 was positive, and pelvis X-ray showed bilateral asymmetric sacroiliitis, grade 3 and grade 2 for the right side and left side, respectively, according to the modified New York criteria[5] (Figure 3A). Pelvis CT showed narrowing of the space of the sacroiliac joints, erosion, and subchondral sclerosis of the right iliac side with an irregular margin (Figure 3B). Hence, the diagnosis of AS was established. Anemia and fever were interpreted as manifestations of AS-related systemic inflammation. Although corticosteroids have a misleading effect on the bone marrow, he was treated with etanercept (25 mg twice a week) and methylprednisolone (40 mg daily) to suppress systemic inflammation. He also received a red blood cell transfusion. The patient reported no pain and fever, and his Hb level steadily increased to approximately 100 g/L. CRP concentration and ESR were nearly normal. Three months later, etanercept was reduced to 25 mg once a week with tapering of the glucocorticoid. Sulphasalazine (1500 mg daily) was introduced for a short time. However, this relatively safe Hb level was maintained for only 3 mo. Another month later, the Hb level was at 76 g/L.
At the same time, the patient self-discontinued etanercept and prednisone. His low back pain relapsed with fever; the Hb level decreased to 60.8 g/L. After another month, the Hb level was at 42 g/L, reticulocyte count was 3%, ESR increased to 124 mm/h, and CRP concentration increased to 63 mg/L. The patient was re-admitted to our rheumatology department in March 2010. Subsequently, the second bone marrow examination revealed trilineage dysplasia with 2.5% of blast cells. The bone marrow was hypercellular. Immunophenotyping showed that primitive myeloid cells were approximately 4.18%, and the suggested diagnosis was refractory cytopenia with multilineage dysplasia subtype of MDS[6].

FINAL DIAGNOSIS
We made a diagnosis of MDS based on the findings in bone marrow and cytogenetic abnormalities; and AS based on the clinical feature of low back pain and imaging finding of sacroiliitis.

TREATMENT
Following a hematology consultation, it was suggested that the MDS might be related to the AS; however, cytogenetic testing was not offered. The patient still had back pain with high ESR and CRP levels. He had a high AS disease activity score. Subsequently, the patient received a transfusion and was administered methylprednisolone (40 mg daily) again. There were significant improvements in the symptoms; the ESR and CRP concentrations decreased (16 mm/h and 15.6 mg/L, respectively). Subsequently, etanercept (25 mg weekly) was added with a tapering of the glucocorticoid. However, an Hb level of approximately 100 g/L could be maintained for only 1 mo.
After another 2 mo, the Hb level and platelet count decreased (34 g/L and 75 × 109/L, respectively), and ESR increased to 84 mm/h, and thus, the patient was admitted to the hospital for the third time in June 2010. He had no arthralgia. The etanercept and prednisone dosages were reduced to 25 mg once in 10 d and 25 mg per day, respectively. The third bone marrow examination showed hypercellular marrow with trilineage dysplasia, with an increased myeloblast count of 9%. Immunophenotyping showed primitive myeloid cells (10.26%) and abnormal mature or immature granulocytes (33.3%). The patient was diagnosed with refractory anemia with excess blasts-1 (RAEB-1)[6] (Figure 1B). Chromosome analysis revealed a karyotype of 47, XY, der(7)t(1;7)(q10;q10), +8 in all ten metaphases. Fluorescent in situ hybridization revealed del(7q) and trisomy 8 cytogenetic abnormalities in the bone marrow. The International Prognostic Scoring System (IPSS) score was 2, and it was categorized as intermediate-2 risk[7]. Even after more than six transfusions over 50 d (about three units of red blood cell each time), the Hb level remained approximately 50 g/L. Platelet count decreased to 24 × 109/L. The patient became transfusion-dependent and was referred to the hematology department for decitabine chemotherapy.

OUTCOME AND FOLLOW-UP
Unfortunately, 6 mo later, the patient died due to cerebral hemorrhage. The main cause of hemorrhage was a very low platelet count due to MDS progression.

DISCUSSION
Anemia in AS is not rare but is generally mild[8]. The exact prevalence of anemia in patients with AS is unknown. There are multiple potential causes of anemia in patients with AS, including chronic disease and the use of NSAIDs that can cause gastrointestinal bleeding[9]. In our patient, severe anemia could not be attributed to the aforementioned reasons. Furthermore, the anemia was accompanied by mild to severe thrombocytopenia. White blood cell and platelet counts are usually normal in AS, and the bone marrow is normal or hypercellular[10]. Radiotherapy, which was once adopted for treating AS patients, might produce extensive chromosomal damage, probably increasing the risk of leukemia in these patients; hence, its use has been discontinued[11]. When etanercept was administered to our patient, he had serious anemia. Phenylbutazone used to treat AS may increase the incidence rate of acute myeloid leukemia (AML)[12]. However, our patient did not receive phenylbutazone. There were no other related drugs, such as cyclophosphamide or radioactive agents, that could lead to anemia or MDS.
As the disease developed, single erythroid dysplasia progressed to trilineage dysplasia in our patient. The myeloblast counts rapidly increased from 2.5% to 9%. Del(7q) and trisomy 8 of the typical chromosome abnormalities were found in the bone marrow. The presence of del(7q) and trisomy 8 simultaneously suggested the diagnosis of de novo MDS.
Thus, there was no evidence that MDS was secondary to AS. However, autoimmune manifestations are often reported in MDS[2,13,14]. Sacroiliitis was described as a paraneoplastic phenomenon of de novo acute leukemia[15-17]. In our case, severe anemia appeared from the beginning. As noted, the anemia that occurs in patients with AS is generally mild. This may suggest a diagnosis of MDS from the beginning; however, the first bone marrow examination in our case did not confirm a diagnosis of MDS. We suspect that AS may be an early autoimmune phenomenon related to MDS. Recently, a paper reports that the mutation of an epigenetic regulator may increase the risk of autoimmune diseases, such as AS in patients with MDS[18].
One study reported that HLA-B27 carriers might have an increased risk of hematological malignancies[19]. Although they were uncertain about the relationship between AS and MDS, Lee et al[20] believed that HLA-B27 might provide a link between AS and MDS. However, HLA-B27 positivity did not affect the outcome of patients with leukemia who received an allogeneic transplant[21]. Thus, the possibility of a coincidental association of MDS and AS cannot be excluded.
Considering the patient’s young age, there is a high probability of an underlying germline cancer-predisposing syndrome[22]. However, our patient did not have any dysmorphic features. His mother and father were healthy. Regrettably, we did not finish a high throughput sequencing analysis to find any germline mutation.
Our patient had a good response to the combination therapy of etanercept, glucocorticoid, and transfusion in the early stage, but his Hb level remained unstable. The lifespan of red blood cells is about 120 da, and our patient experienced a transient improvement of anemia mainly due to the transfusion. Furthermore, his transfusion dependence increased with the disease progression.
The efficacy of the etanercept and glucocorticoid therapy in MDS cannot be denied. Sufficient doses of the etanercept (25 mg twice a week for 3 mo) and glucocorticoid in the early phase may be useful in maintaining the Hb level. When etanercept was reduced to 25 mg once a week and then once every 10 d, the joint symptoms improved; however, the anemia status did not change (Figure 4). Braun et al[23] reported that infliximab treatment, compared with the placebo, significantly improved Hb levels in AS patients with anemia. Of note, there was an improvement in Hb levels when the levels of CRP and ESR decreased, suggesting that the positive effect of the glucocorticoid and etanercept on the anemia was due to their systemic anti-inflammatory properties.
Some patients with refractory anemia or refractory anemia with ring sideroblasts may benefit from glucocorticoid therapy; however, the result is not encouraging. A combination of anti-thymocyte globulin plus etanercept can offer effective therapy for some patients with MDS, with an overall response rate of 56%[24]. Striking hematological improvements and loss of transfusion dependence were found in the responding patients.
The prognosis of MDS patients with autoimmune manifestations appeared to be closely related to the IPSS subcategory of the underlying hematological malignancy[25]. Thus, our patient with intermediate-2-risk MDS as defined by the IPSS category had a poor prognosis. Considering the patient’s young age and the presence of more than three cytogenetic aberrations, an allogeneic transplant would have been the gold standard for treatment[26]. The transplant plan was discussed with the patient and his family, but they did not accept it at that time. They wanted to see the effects of chemotherapy before deciding on the transplant. However, the severe thrombocytopenia resulted in bleeding and death, and the patient missed the opportunity for treatment with an allogeneic transplant.

CONCLUSION
In summary, we present a rare case of simultaneous presentation of AS and MDS in the same patient with positive HLA-B27. We suspect that the AS may be an early autoimmune phenomenon related to MDS; however, the possibility of a coincidence cannot be excluded. AS can cause anemia, but it is usually mild. Therefore, if a patient with AS presents with severe anemia, it must be diagnosed as a hematopoietic system pathology.
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Figure 1 The first and third bone marrow examinations. A: The first bone marrow examination showing single erythroid dysplasia without myeloblast; B: The third bone marrow examination revealing trilineage dysplasia and increased myeloblast (arrows).
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[bookmark: _GoBack]Figure 2 Tc-99m bone scintigraphy imaging. It revealed increased radio-uptake in the T9-11, L4 vertebral, the right sacroiliac joint, and both knee joints.
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Figure 3 X ray and computed tomography imaging. A: X ray of the pelvis showing unbilateral asymmetric sacroiliitis, grade 3 on the right side and grade 2 on the left side; B: Computed tomography demonstrating narrowing space of sacroiliac joints, erosion, and subchondral sclerosis on the right iliac side.
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Figure 4 Curves of Hb and ESR levels before, during, and after treatment with etanercept, glucocorticoid, and transfusion. MP: Methylprednisolone; Pre: prednisone; ETA: Etanercept; Hb: Hemoglobin; 1a: The patient self-discontinued etanercept and prednisone; 2a: Tapering to prednisone 25 mg daily; 3a: MP 40 mg daily for 10 d, be off for 24 d, then MP 20 mg daily for 8 d, tapering to prednisone 20 mg daily.
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