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Severe inflammatory disorder in trisomy 8 without myelodysplastic syndrome and response to methylprednisolone: A case report
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Abstract
BACKGROUND
Patients with trisomy 8 consistently present with myeloid neoplasms and/or auto-inflammatory syndrome. A possible link between myelodysplastic syndromes (MDS) with trisomy 8 (+8-MDS) and inflammatory disorders is well recognized, several cases having been reported. However, inflammatory disorders in patients without MDS have been largely overlooked. Generally, Behçet's disease is the most common type in +8-MDS. However, inflammatory disorders with pulmonary involvement are less frequent, and no effective treatment has been established.

CASE SUMMARY
A 27-year-old man with recurrent fever, fatigue for > 2 mo, and unconsciousness for 1 day was admitted to our emergency department with a provisional diagnosis of severe pneumonia. Vancomycin and imipenem were administered and sputum collected for metagenomic next-generation sequencing. Epstein–Barr virus and Mycobacterium kansasii were detected. Additionally, chromosomal analysis showed duplications on chromosome 8. Two days later, repeat metagenomic next-generation sequencing was performed with blood culture. Cordyceps portugal, M. kansasii, and Candida portugal were detected, and duplications on chromosome 8 confirmed. Suspecting hematological disease, we aspirated a bone marrow sample from the iliac spine, examination of which showed evidence of infection. We added fluconazole as further antibiotic therapy. Seven days later, the patient’s condition had not improved, prompting addition of methylprednisolone as an anti-inflammatory agent. Fortunately, this treatment was effective and the patient eventually recovered.

CONCLUSION
Severe inflammatory disorders with pulmonary involvement can occur in patients with trisomy 8. Methylprednisolone may be an effective treatment.
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Core Tip: Trisomy 8 patients without myelodysplastic syndrome consistently present with auto-inflammatory syndrome, the gastrointestinal tract being the most commonly affected site. Because initial presentations with severe pneumonia are less common in trisomy 8 patients, there is limited experience on treating this. We treated a 27-year-old patient with trisomy 8 who was diagnosed with severe pneumonia and responded to methylprednisolone. The patient was eventually discharged in good clinical condition. This case shows that, in trisomy 8 patients, severe inflammatory disorders with pulmonary involvement can occur before progression to hematological malignancies. Steroids may play an important role in treating these patients.

INTRODUCTION
There have been several published reports on inflammatory disorders in trisomy 8 patients with myelodysplastic syndromes (MDS)[1-3]. However, inflammatory disorders are not well known in patients without MDS, and these patients differ from those with MDS. Furthermore, there is limited experience of treatment of inflammatory conditions in trisomy 8 patients without MDS. In this case report, we describe a trisomy 8 patient without MDS who developed a severe inflammatory disorder with pulmonary infection and responded to methylprednisolone therapy.

CASE PRESENTATION
Chief complaints
A 27-year-old man with recurrent fever, fatigue for more than 2 mo, and unconsciousness for 1 day was admitted to our emergency department.

History of present illness
During the previous 2 mo, the patient had visited our outpatient department twice for fever and fatigue, his highest documented temperature having been 40.0°C. A chest computed tomography (CT) 6 wk prior to admission had shown bilateral lung infection (Figure 1A). Routine blood testing revealed the following: White blood cell (WBC) count: 14.63 × 109/L, red blood cell (RBC) count: 3.35 × 1012/L, hemoglobin: 107.00 g/L, platelet count: 98 × 109/L, and C-reactive protein (CRP): 47.63 mg/L. Because the patient refused admission, the attending physician prescribed the antibiotic moxifloxacin (0.4 g daily) and asked him to attend the outpatient department for follow-up.

History of past illness
The patient had no notable history of past illness.

Personal and family history
The patient had no notable personal or family history.

Physical examination
The patient’s temperature was 38.5°C, pulse rate 129 beats/min, respiratory rate 42 beats/min, transcutaneous saturation of oxygen 65%, and blood pressure 85/55 mmHg (11.33/7.33 kPa) on admission. His blood pressure increased to 113/78 mmHg (15.029/10.374 kPa) with infusion of 1 µg/kg/min norepinephrine. He was intubated and placed on mechanical ventilation in synchronous intermittent mandatory ventilation mode with the following settings: Fraction of inspired oxygen: 80%, positive end-expiratory pressure: 10 cm H2O, and pressure support: 15 cm H2O. His breathing was shallow with obvious moist crackles. No other abnormalities were detected on physical examination.

Laboratory examinations
Routine blood testing 6 wk before admission revealed a high WBC count [14.63 × 109/L (normal range 3.5–9.5)], high CRP concentration [47.63 mg/L (< 8.0)], low RBC count [3.35 × 1012/L (4.30–5.80)], low hemoglobin [107.00 g/L (130–175)] and low platelet count [98 × 109/L (125–350)], indicating that he had inflammation and was anemic. Blood gas analysis on admission revealed anoxia and hyperventilation with a low partial pressures of oxygen [46.8 mmHg (80–100)] and carbon dioxide [24.3 mmHg (35–45)], pH: 7.516 (7.35–7.45), and transcutaneous oxygen saturation 75%. Routine blood testing on admission revealed a higher WBC count (34.45 × 109/L) and CRP concentration (80.78 mg/L) than 6 wk previously, together with a lower hemoglobin (90.00 g/L) and platelet count (80.78 mg/L) than previously, indicating that his inflammation and anemia had progressed. Additionally, his RBC count was 3.36 × 1012/L, mean corpuscular volume 120.1 fL (82.0–100.0), and mean corpuscular hemoglobin 40.8 pg (27.0–34.0). His erythrocyte sedimentation rate [106 mm/h (0–15)] and ferritin [> 1500.00 ng/mL (15–200)] provided further evidence of inflammation. 

Imaging examinations
Chest CT 6 wk before admission had shown multiple patchy shadows with ill-defined boundaries and local consolidation in both lungs, indicating that he had bilateral pneumonia (Figure 1A). On admission, CT showed more severe multiple patchy shadows in both lungs and consolidation, indicating that his pneumonia had worsened (Figure 1B). B-mode ultrasonography of the liver and spleen on admission showed no obvious abnormalities.

Additional diagnostic work-up
This patient’s initial diagnosis was severe pneumonia. Sputum samples were collected for metagenomic next-generation sequencing (mNGS) to identify the causative organism(s). Epstein–Barr virus and Mycobacterium kansasii were detected. Additionally, chromosomal copy number analysis showed duplications on chromosome 8 (Figure 2), indicating the presence of MDS or acute myeloid leukemia. Because the patient’s condition had not improved 2 d later, we collected an alveolar lavage fluid sample for repeat mNGS. Cordyceps portugal and M. kansasii were detected and chromosome 8 duplication confirmed (Figure 2). Suspecting hematological disease, we aspirated bone marrow from the iliac spine, examination of which revealed evidence of infection (Figure 3). Moreover, karyotype analysis again identified trisomy 8 (Figure 4). Immunophenotypic analysis ruled out leukemia. Blood cultures were performed to detect possible pathogenic microorganisms, these yielded Candida Portugal, prompting a change in his therapeutic regimen (described later in the text). 

FINAL DIAGNOSIS
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on our patient’s medical history, and findings on imaging, blood tests, mNGS, and bone marrow aspiration, both the initial and final diagnoses were severe pneumonia, respiratory failure, septic shock, anemia, thrombocytopenia, and trisomy 8. 

TREATMENT
In the outpatient department 6 wk prior to admission, the patient received 0.4 g moxifloxacin daily to treat his lung infection. When he was admitted to the emergency department and intubated, the antibacterials imipenem and vancomycin were administered. He was transferred to the intensive care unit (ICU), where vancomycin 1 g 12 hly and imipenem 0.5 g 6 hly were administered. He also received ambroxol to reduce mucus, omeprazole to prevent stress-related ulcers, and enteral nutrition. On ICU Day 3, vancomycin was discontinued. On ICU Day 5, we added the antifungal agent fluconazole 0.4 g daily and on ICU Day 7, methylprednisolone 500 mg daily was administered as an anti-inflammatory agent. On ICU Day 10, imipenem was discontinued and piperacillin–tazobactam 4.5 g 8 hly substituted for it. The methylprednisolone dose was reduced to 250 mg daily. On ICU Day 12, the patient was successfully extubated. On ICU Day 13, the methylprednisolone dose was reduced to 120 mg daily, and on ICU Day 16 further reduced to 60 mg daily. On ICU Day 17, the patient was transferred to the Department of Respiratory Medicine, being discharged 5 d later in good clinical condition (Table 1).

OUTCOME AND FOLLOW-UP
The patient was transferred to the Department of Respiratory Medicine after a 17-d ICU stay. With the following 5 d of treatment, he met our discharge criteria and was discharged.

DISCUSSION
Trisomy 8 is consistently associated with MDS[4]. Patients with isolated trisomy 8, that is, without MDS, frequently develop inflammatory and autoimmune diseases, the majority of which involve the gastrointestinal tract[2]. Here, we report a patient with trisomy 8 whose initial presentation was severe pneumonia that responded to glucocorticoid treatment. Our findings are consistent with previous reports that most patients with gastrointestinal involvement respond to glucocorticoid treatment[5].
Auto-inflammation refers to abnormal systematic inflammation mediated by the innate immune system[6,7]. Auto-inflammatory conditions, such as Behçet’s disease, are common in trisomy 8 patients with MDS. However, the mechanism of the association between trisomy 8 and auto-inflammatory conditions is unknown. The term “hemato-inflammatory disease” has been proposed for denoting systemic inflammatory disease caused by somatic mutations in blood cells; these conditions may progress to manifesting as hematopoietic disorders[8-10]. However, not all trisomy 8 patients develop auto-inflammatory manifestations. The full pathophysiological significance of trisomy 8 remains unclear. There have been a few reports of isolated trisomy 8 patients without MDS. These patients characteristically develop macrocytic anemia and mild cytopenia[1]. Clonal hematopoiesis can result in auto-inflammation before it progresses to development of hematological malignancies. In the present patient, it is possible that a chronic excess of pro-inflammatory cytokines (produced and released by innate immune cells) occurred first, and that the stimulus of an infection exacerbated the inflammatory response, ultimately causing a severe inflammatory disorder. 
The optimal management of inflammation in isolated trisomy 8 patients without MDS has not yet been determined. Steroids are usually necessary in patients with MDS and associated auto-inflammatory disease, with or without trisomy 8[11]. These agents are used to suppress systemic inflammation; however, the dose and specific form of steroid that are optimal for patients with MDS have not yet been determined[12]. Furthermore, steroids may have adverse effects, such as gastrointestinal bleeding and electrolyte disorders. Thus, it is necessary to determine the optimal treatment regimen while reducing the risks. Importantly, only 30% of MDS patients respond to steroids, most of them requiring steroid-sparing treatment[1]. Moreover, in some patients with gastrointestinal involvement Janus kinase inhibitors, such as tofacitinib, have reportedly enhanced responses to treatment by downregulating the activity of proinflammatory factors[5,13]. However, the efficacy of this therapy requires investigation by well-designed and rigorous studies. 
Interleukin-1 signaling may play an important role in the development of auto-inflammatory disorders. Thus, treatments targeting interleukin-1, such as anakinra, canakinumab, and rilonacept, may be effective[14,15]. The only anti-inflammatory therapy used in our case was high doses of methylprednisolone. Fortunately, this suppressed his inflammation and, with effective anti-infective therapy, the patient eventually recovered.
This case report had several limitations. First, steroids should have been introduced earlier. Second the dose of methylprednisolone we used was large, however we did not know whether such a dose was appropriate to this patient, maybe a lower dose also could work.

CONCLUSION
We have here reported a trisomy 8 patient without MDS who presented with a severe inflammatory disorder accompanied by pulmonary infection. The patient’s illness had auto-inflammatory features and responded to methylprednisolone treatment.
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Figure Legends
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Figure 1 Computed tomography. A: Chest computed tomography (CT) on April 11th showed that pneumonia on two sides; B: Chest CT scan on May 24th showed that pneumonia was advanced than before.
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Figure 2 Copy number variation analysis of the patient’s chromosomes. Both sputum and alveolar lavage fluid samples showed large Copy number variations on chromosome 8. 
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Figure 3 Bone marrow examination showed erythroid deficiency and grain maturation disorder, considering infection.
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Figure 4 Chromosome analysis of bone marrow showed trisomy 8 (arrow).

Table 1 Timeline of the patient’s treatment
	[bookmark: OLE_LINK18]Date
	Time
	Event

	5.24
	15:00
	Admission to hospital

	
	15:05
	Intubation

	
	15:30
	Anti-infection

	
	17:51
	ICU admission

	5.24-5.26
	23:25-00:00
	Vancomycin 1g q12h, imipenem 0.5g q6h and alveolar lavage fluid for mNGS

	5.26
	
	Second mNGS, blood culture and bone marrow puncture 

	5.29
	
	Fluconazole 0.4 g qd

	5.31
	
	Methylprednisolone 500 mg qd

	6.3
	
	Methylprednisolone 250 mg qd and piperacillin-tazobactam 4.5 g q8h

	6.5
	
	Extubation

	6.6
	
	Methylprednisolone 120 mg qd

	6.9
	
	Methylprednisolone 60 mg qd

	6.10
	
	Transferred to department of respiratory medicine

	6.15
	
	Discharged


ICU: Intensive care unit; mNGS: Metagenomic next-generation sequencing.
[bookmark: _Hlk88512952]
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