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Case Report



A Case of Hemophagocytic Lymphohistiocytosis Triggered by Disseminated Tuberculosis and Hairy Cell Leukaemia after SARS-CoV2 Infection
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Abstract

:

Hemophagocytic Lymphohistiocytosis (HLH) is a rare but life-threatening disease that can occur either as a primary condition or as a consequence of a variety of triggers, including infectious diseases. Here we present a case of secondary HLH triggered by systemic Mycobacterium tuberculosis infection in a 59-year-old immunocompromised Hairy Cell Leukemia and previous SARS-CoV2 infected patient. This case report underlines the role of Etoposide-based chemotherapy in treating the severe inflammation that is the defining factor of HLH, suggesting how, even when such therapy is not effective, it may still give the clinicians time to identify the underlying condition and start the appropriate targeted therapy. Moreover, it gives insight on our decision to treat the underlying haematological condition with a BRAF-targeted therapy rather than purine analog-based chemotherapy to reduce the risk of future severe infections.
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1. Introduction


Hemophagocytic Lymphohistiocytosis (HLH) is a rare but life-threating disease characterized by abnormal immune activation, which can clinically present with cytopenias, abnormal liver function, fever and splenomegaly. It can occur either as a primary condition or as a consequence of a variety of triggers, ranging from malignancies to infections, the former being most frequently represented by non-Hodgkin Lymphomas (NHL) and the latter by viral infections (most commonly EBV and HIV infections) with tuberculosis being a rare trigger for HLH.



The vast majority of adult HLH cases belong to secondary HLH (sHLH), and the appropriate treatment should target the underlying pathological condition. However, triggering factors cannot sometimes be identified, and the severe inflammatory symptoms require immediate treatment [1,2].



Herein we report a case of sHLH in an immunocompromised Hairy Cell Leukemia (HCL) and previous SARS-CoV2 infected patient, where a concurrent hematologic malignancy led us to treat it with chemotherapy according to the HLH-2004 protocol to no avail. Once miliary tuberculosis was identified as the triggering factor, appropriate treatment was started, and the patient’s condition began to improve.




2. Case Presentation


A 59-year-old man was transferred to the Padua University Hospital Haematology section for a fever of unknown origin and mild cytopenia. The patient had developed a mild fever and arthralgias two months prior to his presentation and was initially treated with Levofloxacin and steroids. The man was a social health care worker, and his medical history was notable for BRAF V600E mutated HCL [3,4], diagnosed in 2018 and never treated. He had no history of vaccination with the Bacillus Calmette-Guerin. On April 2020 he was diagnosed with severe SARS-CoV2 disease that required mechanical ventilation and prolonged high-dose corticosteroids. His clinical course infection was also complicated by invasive fungal infection and deep vein thrombosis. During the hospitalization related to the SARS-CoV2 infection, a QuantiFeron-TB Gold test was performed and resulted negative. In the months following the SARS-CoV2 infection, the patient suffered from recurrent para-infective arthritis, which was treated with a long-term low-dose steroid therapy.



On admission, his physical exam showed mild hepatomegaly and no evidence of ascites, jaundice or cutaneous erythematous rash. Blood tests were notable for bilinear cytopenia (WBC 1.26 × 109/L, Neutrophils 0.9 × 109/L, Monocytes 0.01 × 109/L, Hemoglobin 90 g/L, Platelets 134 × 109/L) and slight liver enzyme elevation (AST 71 U/L, n.v. 10–45 U/L; ALT 104 U/L n.v. 10–50 U/L), high C-reactive protein levels (150 mg/L, n.v. 0–6 mg/L) and procalcitonin levels (1.48 ug/L). Nasopharyngeal swab tested negative for SARS-CoV2. A CT scan revealed small lymph nodes (max Ø 2 cm), ground-glass opacities in the lung parenchyma, splenomegaly (Ø 19 cm), pleural and abdominal effusion (Supplementary Figure S1).



The patient was then treated with broad-spectrum antibiotics, antimycotics and high dose corticosteroids. Unfortunately, his clinical conditions failed to improve, as he developed spleen enlargement and his cytopenia progressively worsened. Subsequent blood tests showed an increase in the IL-2 soluble receptor (44.270 kU/L, n.v. 223–710 kU/L), elevated ferritin levels (39.286 ug/L, n.v. 31–409 ug/L) with a decrease in its glycosylated fraction (12%, n.v. 50–80%) and a further increase in liver enzyme levels (Figure 1). A diagnosis of HLH was made, as the patient fulfilled 6 out of the 8 HLH-2004 criteria [5], and the search for triggering factors was started.



Blood, urine and sputum cultures were negative for most common bacteria and fungi. Galactomannan, β-D-glucan and serological tests were negative (including serologies for HIV 1 and 2, hepatitis C and hepatitis B), as well as tests for anti-nucleus antibodies and rheumatoid factor. A trephine bone marrow biopsy confirmed the HCL diagnosis and excluded histological transformation to a high-grade B-cell lymphoma or T-cell non-Hodgkin lymphoma.



The patient’s condition started to worsen rapidly, and he required transfer to the intensive care unit for vasopressor support and mechanical ventilation. At this time, a QuantiFeron-TB Gold test became “indeterminate-positive”, and prolonged blood culture (sample collected near the date of the patient’s admission, result obtained two months after collection) revealed a Mycobacterium tuberculosis complex (MTC) [6]. Cultures of the pleural effusion were negative, also for MTC. The presence of active neoplasia and positive blood culture ruled out the diagnosis of Adult-Onset Still’s Disease [7], and the patient was diagnosed with sHLH syndrome due to disseminated tuberculosis [8]. The man was initially treated with steroids, etoposide and rituximab to switch off the cytokine storm released by macrophages, with mild improvement, and subsequently with anti-MTC therapy (isoniazid 150 mg twice daily, rifampicin 300 mg twice daily, ethambutol 1200 mg daily, pyrazinamide 500 mg daily. Pyrazinamide therapy was introduced after improvement of hepatic enzyme levels) with a quick drop in ferritin levels and liver enzymes (at the start of anti-MTC therapy ALT 365 U/L, AST 109 U/L; both parameters went back to normal values within 15 days following the trend depicted by the total bilirubin value), as well as improvement of haematological parameters (Figure 1). His recovery was complicated by invasive fungal infection, defined as a probable invasive aspergillosis due to the repeatedly positive Galactomannan blood tests and suggestive lung CT findings, and fever due to suspect immune reconstitution syndrome [9]. Once his condition improved, treatment for his HCL was started (Rituximab-Vemurafenib), and he was subsequently transferred to a rehabilitation facility.




3. Discussion


HLH is a rare, life-threatening immunological disorder. Due to its rapid onset, menacing symptoms and potential end organ damage, it requires prompt diagnosis and treatment. Our patient fulfilled 6 out of 8 diagnostic criteria for HLH according to the HLH-2004 protocol, and thus his clinical presentation was deemed highly suspicious for HLH. Moreover, he presented with hyperferritinemia and a low percentage of glycosylated ferritin, which has been proven to be a highly specific diagnostic marker and a poor prognostic marker for HLH [10,11].



While the diagnostic workup pointed towards HLH early on during the patient’s hospital stay, the search for a triggering factor proved to be complicated. Primary HLH was ruled out mainly because of the patient’s age.



The patient was affected by a HCL which has rarely reported to be the triggering factor for sHLH, but, on the other hand, it is widely known as a strong immunosuppressive malignancy [12]. This, combined with the prolonged steroid therapy and the unknown consequences of a severe SARS-CoV-2 infection, led the diagnostic path towards a secondary infectious cause of HLH.



Mycobacterium tuberculosis infection is a known rare trigger of sHLH [13] in immunocompromised patients. The man’s occupation, his prolonged steroid therapy and HCL were all significant risk factors for MTB infection, which developed atypically without pulmonary lesions and without detection of MTB-DNA on bronchial wash fluids. The only evidence of MTB infection found has been positive blood cultures, as lymph-node biopsy could not be performed because of the involved lymph-node anatomical location and the patient’s general conditions.



As a triggering factor was not initially found and the patient’s conditions were rapidly worsening, we started chemotherapy according to the HLH-2004 protocol, with high dose dexamethasone and etoposide, obtaining a partial and limited response, as shown by the mild decrease of liver function enzymes and bilirubin right after the first administration of etoposide (Figure 1). While this line of therapy proved to be ineffective, as the patient had to be admitted to the ICU shortly after, it may have given us the necessary time to detect MTC on blood cultures and subsequently start with the appropriate treatment.



Given the important role played by HCL-derived immunosuppression in this patient’s presentation, we decided to treat the underlying haematological disorder once his clinical condition improved. Considering the important monocytopenia and neutropenia, and the consequential higher risk for opportunistic infections, we preferred to treat the disease with Vemurafenib rather than purine analog 2CDA (Cladribine), as treatment with Cladribine is associated with higher toxicity towards the immune system, especially regarding the T cell compartment [14,15].



The case we presented points out the role of MTC infections in immunocompromised patients as a triggering factor for sHLH, even in the absence of typical pulmonary lesions or a history suggestive of primary MTC infection. MTB infection in our patient was recent, as a QuantiFeron-TB Gold test was negative during his first hospitalization, and it is unknown whether long-COVID complications and/or immunosuppression triggered by HCL might have favored the development of miliary MTC disease. Moreover, is that HLH-directed chemotherapy based on high dose corticosteroids and etoposide, other than being the first appropriate treatment when a triggering factor cannot be found, can give the clinicians time to identify rare and potentially treatable underlying disease. As such, the search for the triggering factor should not be stopped, even when the patient’s conditions are worsening, and chemotherapy has already been started.
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Figure 1. Ferritin (blue) total birilubin (green) and neutrophil count (orange) trend during the patient’s hospital stay (days after hospitalization). The black arrows indicate the two time points at which Etoposide (day 9) and antitubercolar treatments (day 29) were administered. ANC: Absolute Neutrophil Count; VP16: Etoposide. 
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