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Abstract
BACKGROUND
Antisynthetase syndrome (ASS) is characterized by the presence of antisynthetase antibodies coupled with clinical findings such as fever, polymyositis-dermatomyositis and interstitial lung disease. It is, however, rare to observe ASS association with B cell lymphoma presenting severe pneumonia as the first clinical manifestation.

CASE SUMMARY
We evaluated a 59-year-old male patient who presented with cough with sputum, shortness of breath and fever for 13 d. A chest computed tomography radiograph revealed bilateral diffuse ground-glass infiltrates in both upper fields, left lingual lobe and right middle lobe. Initially, the patient was diagnosed with severe community-acquired pneumonia and respiratory failure. He was empirically treated with broad-spectrum antibiotics, without improvement. Further analysis showed an ASS panel with anti-PL7 antibodies. Besides, electromyography evaluation demonstrated a manifestation of myogenic damage, while deltoid muscle biopsy showed irregular muscle fiber bundles especially abnormal lymphocyte infiltration. In addition, bone marrow biopsy revealed high invasive B cell lymphoma. Thus, the patient was diagnosed with a relatively rare anti–PL7 antibody positive ASS associated with B cell lymphoma.

CONCLUSION
This case highlights that rapidly progressive lung lesions and acute hypoxemic respiratory failure associated with heliotrope rash and extremely high lactate dehydrogenase level should be considered as the characteristics of non-infectious diseases, especially ASS and B cell lymphoma.
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Core Tip: Antisynthetase syndrome (ASS) is a unique subset of inflammatory myopathy. Patients with inflammatory myopathies carry a higher risk of developing neoplasms, most commonly adenocarcinoma but not lymphoma or other hematologic neoplasms. However, data on the association between ASS and malignancy remain very scant. We present here a rare case of severe pneumonia and acute hypoxemic respiratory failure as the first indicator for anti-PL-7 ASS accompanied by B cell lymphoma.

INTRODUCTION
Antisynthetase syndrome (ASS) is a systemic autoimmune disorder characterized by the presence of antibodies against aminoacyl-transfer RNA (tRNA) synthetases (antisynthetase antibodies, ASA). It is considered a distinct sub-form of inflammatory myopathy, and Raynaud's phenomenon, arthritis, characteristic cutaneous sign (such as mechanic’s hand) or interstitial lung disease (ILD) is mostly acute and relapsing. Currently, there are eight identified autoantibodies against the amino-acyl tRNA synthetase enzymes: Anti-histidyl tRNA synthetase (anti-Jo-1), anti-alanyl tRNA synthetase (PL-12), anti-threonyl tRNA synthetase (PL-7), anti-glycyl tRNA synthetase (EJ), anti-isoleucyl tRNA synthetase (OJ), asparaginyl-tRNA synthetase (KS), the recently identified tyrosyl-tRNA synthetase (Ha) as well as phenylalanyl-tRNA synthetase (Zo)[1]. The presence of ASA coupled with the typical clinical manifestations signify ASS. About a third of patients with inflammatory myositis are anti-Jo-1 positive, while anti-PL-7 positivity is very rare[2]. Previous studies have shown anti-PL7 ASS frequent involvement of the lungs but not muscular involvement, while the other symptoms associated with ASS such as Raynaud’s phenomenon are rare[3,4]. This phenomenon complicates the diagnosis of the disease.
Patients with inflammatory myopathies (particularly dermatomyositis, DM) carry a higher risk of developing neoplasms, most commonly adenocarcinoma but not lymphoma or other hematologic neoplasms[2]. However, data on the association between ASS and malignancy remain very scant. Here, we present a rare case of severe pneumonia and acute hypoxemic respiratory failure as the first indicator for anti-PL-7 ASS accompanied by B cell lymphoma.

CASE PRESENTATION
Chief complaints
A 59-year-old man was admitted to the Emergency Department of our hospital complaining of cough with sputum, shortness of breath and fever in July 2019.

History of present illness
Patient’s symptoms started 2 wk ago with recurrent cough with sputum, shortness of breath and fever, which had worsened the last 24 h.

History of past illness
He had a history of hypertension and diabetes mellitus.

Personal and family history
He smoked one pack of cigarettes daily for almost 30 years and was used to drinking liqueur more than 30 mL daily for 20 years.

Physical examination
Initial blood pressure was 112/76 mmHg, heart rate was 107/min and respiratory rate was 22/min. The patient’s highest body temperature was 39.8 °C, pulse rate was 107 beats/min and PO2 was 8.37 kPa. He breathed (oxygenated) through a nasal catheter at 2 L/min. Crackles were heard in both lungs.

Laboratory examinations
[bookmark: _Hlk56435039]Blood analysis showed a white blood cell count of 18100/μL (neutrophils, 93.8%; lymphocytes, 1.9%; monocytes, 4.1%), platelet count of 278000/ L and a hemoglobin value of 13.9 g/dL. The high C-reactive protein was 324.8 mg/L (normal range: 0-8 mg/L). Further blood tests showed serum alanine aminotransferase 31 U/L, aspartate aminotransferase 81 U/L and normal indexes of kidney function. Whereas albumin was significantly decreased to 23.6 g/L (normal range: 35-55 g/L), the creatine kinase or creatine kinase-MB were within the normal range, while lactate dehydrogenase (LDH) was elevated to 640 U/L (normal range: 109-245 U/L) as well as hydroxybutyrate dehydrogenase, which was at 485 U/L (normal range: 72-182 U/L). He had high blood glucose levels (15-25 mmol/L), with a hemoglobin A1c reading of 7.8%. The procalcitonin concentration was 0.19 ng/mL (normal range: 0-0.5 ng/mL). Seven respiratory viral RNA in sputum (including influenza virus, respiratory syncytial virus, parainfluenza virus) and blood capsular polysaccharide antigen of cryptococcus neoformans were negative. The total immunoglobulin (Ig) E was 371 KU/L (normal range: 0-100 KU/L). The concentration of blood tumor markers was CEA 6.3 ng/mL (normal range: 0-5 ng/mL), cytokeratin 19 fragment 8.5 ng/mL (normal range: 0-3.3 ng/mL), cancer antigen 125 127.4 U/mL (normal range: 0-35 U/mL), and serum ferritin 379.8 ng/mL (normal range: 7-323 ng/mL).

Imaging examinations
Chest computed tomography (CT) showed bilateral diffuse ground-glass infiltrates in both upper fields, left lingual lobe and right middle lobe (Figure 1A). The result of echocardiography was normal and there was no indication of pulmonary hypertension.

Further diagnostic work-up
At first the patient was diagnosed with severe community-acquired pneumonia with respiratory failure. He was put under ceftizoxime antibiotics, which was changed to meropenem (1 g every 8 h) plus moxifloxacin (0.4 g daily) and fluconazole injections (200 mg daily). However, neither the symptoms nor the CT images showed any sign of improvement. Besides, there was aggravation of the lung lesions and the bilateral pleural effusion within 6 d (Figure 1B). On July 15, 2019, the patient was on intravenous imipenem-cilastatin (0.5 g three times a day) plus caspofungin (70 mg loading dose, followed by 50 mg daily) and oral oseltamivir (75 mg twice daily) as well as intravenous methylprednisolone (40 mg/12 h, for 3 d, 40 mg/d, for 3 d, 20 mg every day, for 3 d). In addition, he was supported with high-flow oxygen via nasal cannula. The serum IgG4, perinuclear anti-neutrophil cytoplasmic antibodies, cytoplasmic anti-neutrophil cytoplasmic antibodies, myeloperoxidase, proteinase 3 antineutrophil cytoplasmic antibodies or rheumatoid factor was negative, while the 18-item antinuclear antibody (ANA) panel showed low concentrations of ANA (1:20) and a positive soluble nucleoprotein antibody. Next-generation sequencing data from the broncho-alveolar lavage fluid showed the presence of Acinetobacter baumannii (30 series) and Enterobacter cloacae (5 series). We could not exclude these as the pathogen of pneumonia although, its detection series number were relatively low. On the other hand, microbiological assessment provided no reliable evidence for viral, fungal, or tuberculosis infection under sputum and bronchoalveolar lavage fluid cultures. On the 10th day of hospitalization, chest CT revealed bilateral gradual consolidation not only in the upper lobes but also in the inferior lobes (Figure 1C). We then changed the antibiotics to cefoperazone/sulbactam (2 g/8 h) plus tigecycline (100 mg loading dose, followed by 50 mg/12 h) to cover for a resistant gram-negative Bacilli. However, the patient’s shortness of breath persisted and his chest radiography worsened (Figure 1D). With a failed management of pneumonia, blood LDH and hydroxybutyrate dehydrogenase increased to 819 IU/L and 650 IU/L, respectively. Then, the patient underwent positron emission tomography/CT (PET-CT) and bone marrow biopsy. The PET-CT showed multiple alveolar and patchy shadows in the two lungs, bilateral consolidation in the dorsal lung and mild increase in fluorodeoxyglucose metabolism (SUV max 2.3). Besides, there were multiple lymphadenectasis in the clavicular region, mediastinum, hepatic hilum and retroperitoneum, with slight increase in fluorodeoxyglucose metabolism. We then considered inflammation of the lymph nodes. The routine bone marrow examination showed granulocytic hyperplasia and an increase in neutrophil alkaline phosphatase (NAP) score (NAP positive rate 71%, NAP score 171, positive control 68%, score 190). Since both the PET-CT and bone marrow findings were non-specific, we presumed an infectious/inflammatory disease.

MULTIDISCIPLINARY EXPERT CONSULTATION
Wang YH, MD, Chief Doctor, Professor, Department of Respiratory and Critical Care Medicine, The First Affiliated Hospital, Zhejiang University School of Medicine
Here, we handled a patient whose diagnosis followed a fulminant course. He initially had typical severe pneumonia symptoms such as fever, extremely high white blood cell and C-reactive protein, rapid pulmonary radiographic changes and respiratory failure. The diagnostic criteria for pneumonia is broad and includes non-infectious diseases, such as pulmonary embolism, autoimmune diseases, or malignant tumors such as pulmonary lymphoma.

Zhou JY, MD, Chief Doctor, Professor, Department of Respiratory and Critical Care Medicine, The First Affiliated Hospital, Zhejiang University School of Medicine
Professor Zhou found that the patient developed a mild heliotrope rash and proximal myasthenia at the bedside evaluation and physical examination. The medical records showed a mild decrease of muscle strength and walk reluctance. Thus, the patient was recommended to be evaluated for polymyositis (PM)/DM.

FINAL DIAGNOSIS
[bookmark: _Hlk52615821]The ASS panel showed positive results for anti-Ro52, anti-Scl75 and anti-PL7 antibodies but not anti-JO1 antibody. This observation triggered our interest to consider ASS diagnosis. The patient underwent a thigh muscle magnetic resonance imaging examination, and the results showed that the soft tissues around the thighs and pelvis were edema. Electromyography data indicated potential myogenic damage. Besides, deltoid muscle biopsy showed irregular muscle fiber bundles, especially abnormal lymphocyte infiltration (Figure 2). On the 24th day of hospitalization, bone marrow biopsy results revealed high invasive B cell lymphoma in the bone marrow, which was confirmed by bright CD138 reactivity on immunohistochemistry assays (Figure 3). The final diagnosis of the presented case is a relatively rare anti-PL7 antibody positive ASS, which was associated with B cell lymphoma.

TREATMENT
We added intravenous methylprednisolone treatment (40 mg/8 h) again and discontinued anti-infective treatment.

OUTCOME AND FOLLOW-UP
The patient finally succumbed to respiratory failure, 3 d after the diagnosis.

DISCUSSION
PM/DM is frequently accompanied with ILD; the classic imaging feature of ILD associated with PM/DM mainly is non-specific interstitial pneumonia (NSIP) or organizing pneumonia (OP), and the lesions are located in bilateral lower lobe[5]. ASS is a unique subset of PM/DM. Patients with ASS-ILD might experience acute and rapidly progressing ILD, which correspond to acute respiratory distress syndrome with the histopathology of diffuse alveolar damage[6]. Different forms of ASS have distinct clinical manifestations. Whereas anti-PL-7 ASS is only detected in 5% of ASS, ILD of anti-PL-7 ASS is much more severe than the anti-Jo-1 ASS and other types of ASS, while its muscle weakness is relatively mild. Respiratory failure accounts for the highest morbidity and mortality cases in ASS. In their study, Marie et al[7] showed that, out of 15 anti-PL-7 patients, none had resolution of ILD, and 35.7% of the patients experienced a deterioration in the ILD, coupled with a worsened functional status. Compared with Jo-1 ASS, the overall survival is significantly poor in non-Jo-1 ASS[8]. Similar to our observation, the presence of the non-Jo-1 antibody, conjugate presence of the Ro52 anti-body, older age, and elevated serum ferritin enhance the development of severe lung disease[9,10].
As described earlier, inflammatory myopathies may carry a risk for malignancy. Independent factors associated with malignancies in PM/DM are male sex, old age, absence of ILD, and a past history of diabetes mellitus[11]. Previous studies have shown that DM has greater association with malignancy than PM[12]. Most neoplasms associated with PM/DM are solid tumors, such as breast, colon, lung, pancreas or ovary cancers. A retrospective review of 32 PM/DM patients with hematological malignancy indicated that the top three malignancies are B-cell lymphoma (62.5%), T-cell lymphoma and Hodgkin's disease. The study also suggested that PM/DM often precedes the onset of hematological malignancy[13]. However, non-Hodgkin’s lymphoma and other hematologic neoplasms associated with ASS are relatively rare[14]. In addition, the anti-Jo-1 positivity may be a protective factor in hematological malignancies in PM/DM patients[13,15]. On the other hand, only a few studies have investigated the risk of cancer onset in ASS, especially in anti-PL7 patients. About 6% of the anti-PL7 patients experienced cancer[7], but literature of anti-PL7 ASS and its association with lymphoma remains very limited.
There are several pathogenic mechanisms that define inflammatory myopathy with lymphoma. It may be linked to immune system changes that lead to muscle destruction and inability to inhibit the proliferation of tumor cells and chronic inflammatory stimulation associated with inflammatory myopathy that activates T- and B- cells to cause malignant transformation of lymphocytes as well as genetic susceptibility and environmental factors. In addition, mutation in the TP53 gene is associated with inflammatory myopathy complicated with lymphoma[16,17].
[bookmark: _Hlk58003126]Corticosteroids have been suggested for the treatment of different types of infection. Glucocorticoids inhibited the action and expression of many relevant cytokines such as interleukin-6 or tumor necrosis factor-α, involved in the inflammatory response associated with pneumonia[18]. According to a study including 17 randomized controlled trials comprising a total of 2264 participants, corticosteroids significantly reduced mortality for patients with severe pneumonia and reduced the time to clinical cure[19]. In this case, the patient had a poor therapeutic response to moderate-dose corticosteroids, and his acute lung injury was considered to be associated with lymphoma and ASS. Previous studies have shown that the therapeutic efficacy of corticosteroids for the ILD in ASS is limited; hence, additional immunosuppressive and immunomodulatory therapies such as cyclosporin A and tacrolimus have been tried with success in recent years[20]. Some evidence supported the use of tacrolimus as salvage therapy for severe respiratory failure due to ILD in ASS[21].
In our study, we highlight an important consideration of the patients with ASS who may be a paraneoplastic manifestation of the underlying malignancy. The mild heliotrope rash and high serum LDH level are the primary indicators of ASS. Through expanding the differential diagnosis of pneumonia, the final diagnosis of anti-PL7 ASS accompanied by B cell lymphoma was confirmed by blood specific myositis antibodies and bone marrow biopsy. Imaging performance of OP pattern presenting with focal consolidation, rather than that of NSIP or usual interstitial pneumonia pattern, increased the difficulty to distinguish the disease from severe community acquired pneumonia. Besides, the acute lung injury was the principal cause of respiratory failure and death of this patient. We inferred that the patient’s lung lesions were mostly caused by ASS, but the involvement of B cell lymphoma was not thoroughly confirmed.

CONCLUSION
In summary, we reported a case of anti-PL-7 ASS coupled with B cell lymphoma in a patient with the severe pneumonia and acute hypoxemic respiratory failure. Rapidly progressive lung lesions associated with resistance to antibiotics, heliotrope rash and extremely high LDH level should be considered as the characteristics of non-infectious diseases, such as rheumatic diseases and malignancy.
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Figure Legends
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[bookmark: _Hlk54004097]Figure 1 Serial computed tomography scans of the chest. A: The computed tomography (CT) scan on July 7, 2019 showed bilateral ground-glass infiltrates in both upper lungs and lesions in the lingular segment of the left upper lobe and right middle lobe; B: The CT scan on July 13, 2019 showed irregular linear opacities and diffuse ground-glass opacities in both upper lungs and the bilateral pleural effusion. The lesions improved after meropenem plus moxifloxacin treatment; C: The CT scan on July 26, 2019 showed gradual bilateral consolidation in upper lobes and inferior lobes after imipenem-cilastatin plus caspofungin plus oral oseltamivir treatment; D: The CT scan on August 6, 2019 showed improvement in the bilateral consolidation after cefoperazone/sulbactam plus tigecycline treatment.
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Figure 2 The manifestation of inflammatory myopathies in this patient. A: Rash on the patient’s face; B: Deltoid muscle biopsy showed irregular muscle fiber bundles, especially the abnormal lymphocyte infiltration (hematoxylin and eosin, 100 × magnification, black arrows).
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Figure 3 Bone marrow biopsy revealed high invasive B cell lymphoma in the bone marrow. A: Bone marrow biopsy showed discordant bone marrow involvement with peritrabecular infiltrate of lymphoid cells (hematoxylin and eosin, 100 × magnification, black arrows); B: Lymphoma cells were seen in the bone marrow, positive for CD138 (CD138 immunohistochemistry, 100 magnification, black arrows).
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