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Abstract

:

The term leishmaniasis includes multiple clinical syndromes: visceral, cutaneous, and mucosal leishmaniasis, resulting from an infection of macrophages throughout the reticuloendothelial system in the dermis and the naso-oropharyngeal mucosa, respectively. The clinical phenotype is mainly driven by the leishmania biologic characteristics and, ultimately, also by the host immune status. The disease is endemic in focal areas in the tropics, subtropics, and southern Europe, transmitted by the bite of female phlebotomine sandflies. Sandflies regurgitate the parasite’s flagellated promastigote stage into the host’s skin; promastigotes bind to receptors on macrophages are phagocytized and transformed within phagolysosomes into non-flagellated amastigotes which replicate and infect additional macrophages. Amastigotes ingested by sandflies transform back into infective promastigotes. Depending on the host’s innate and acquired immune status, systemic and visceral leishmaniasis can be characterized by irregular fever, weight loss, enlargement of the spleen and liver, and anaemia. We present a 42 year-old man with long-lasting type 1 autoimmune hepatitis under immunosuppressive treatment. In January 2017, the patient started to experience low-grade unresponsiveness to empiric antibiotic therapy. The patient developed severe anemia and progressive multilineage cytopenia accompanied by increased levels of inflammatory markers. FDG-PET revealed increased glucose uptake in the liver, spleen, and the whole bone marrow. The subsequently performed bone marrow biopsy evidenced Leishmania amastigotes inside macrophages, confirmed by serological positivity to anti-Leishmania antibody. Immunosuppressive therapy was suspended and replaced by treatment with amphotericin B at 4 mg/kg/day from day 1 to day 5, followed by a single infusion on days 10, 17, 24, 31, and 38. The bone marrow smear after treatment still evidenced few Leishmania amastigotes; in consideration of the patient’s immunosuppression status, two further doses of amphotericin B on days 45 and 52 were employed, leading to infection resolution. In real-life, as exemplified in this case, administering two additional doses of amphotericin B (concerning the guidelines) offered an additional therapeutic opportunity for a patient under long-term immunosuppressive treatment.






Keywords:


leishmania; macrophage; bone marrow; visceral leishmaniasis












1. Introduction


Leishmaniasis is a severe infectious disease caused by a group of protozoan parasites of the genus Leishmania that could cause multiple clinical pictures, from cutaneous manifestations to disseminated visceral infection. The immunoinflammatory response plays a significant role in pathogenesis since healing is associated with the activation of macrophages that kill intracellular amastigotes. At the same time, persistent infection (with visceral dissemination) is often secondary to an ineffective immune response [1]. Visceral leishmaniasis (VL) is caused primarily by Leishmania infantum and Leishmania donovani, although specific risk factors for dissemination are not entirely understood. However, in this setting, immunocompromised hosts diagnosed with oncological or non-malignant underlying diseases seem to be exposed to a higher risk of VL [2], which could be considered a form of opportunistic infection for these patients [3,4]. Excluding human immunodeficiency virus (HIV) infection, a heterogeneous collection of medical conditions may hamper VL immunological response to a new infection or allow reactivation of a latent infection. Most reported cases in non-HIV immunocompromised subjects occurred among solid organ/hematopoietic cell transplant recipients as well as rheumatology, hematology, and oncology patients [2,5]. VL encompasses a broad spectrum of severity and manifestations, with a chronic, subacute, or acute onset and an incubation period of weeks, months, or sometimes years [1]. Its classic manifestations of advanced disease include irregular and prolonged fever, cachexia (malnutrition being both a risk factor for and a sequela of visceral leishmaniasis), hepatosplenomegaly (with splenomegaly usually predominant and the spleen sometimes massive), anemia, leukopenia, thrombocytopenia, occasionally associated with bleeding, hypergammaglobulinemia (mainly IgG, from polyclonal B cell activation), and hypoalbuminemia [1]. Crucially, among patients affected by autoimmune diseases, all these different signs and symptoms may be confused with the progression or reactivation of underlying illness leading to a dangerous diagnostic delay; additionally, the clinical management of VL in immunocompromised hosts could be further complicated by treatment issues: indeed, the optimal treatment strategy for VL in this setting is still debated.



Herein, we presented a problematic case of VL in a subject affected by Type 1 autoimmune hepatitis and briefly reviewed current literature.




2. Case Presentation


In January 2017, a 42 year-old male was admitted to the “Guido Baccelli” Unit of Internal Medicine for persistent fever in a subject with a type 1 autoimmune hepatitis experiencing a persistent low-grade fever unresponsive to empiric oral antibiotic therapy. He was initially diagnosed in 2003 with “autoimmune cholangitis” after a liver biopsy due to persistent liver test abnormalities associated with ANA positivity (Table 1). A therapy with ursodeoxycholic acid (UDCA), started at first with the diagnosis, gave unsatisfactory results; therefore, prednisone (0.5 mg/kg/day followed by tapering after two weeks) was added in 2005 with subsequent addition of azathioprine (1 mg/kg/day) in 2007, without obtaining liver test normalization. Consequently, in 2011 azathioprine was discontinued due to side effects and a second liver biopsy was performed to reassess the patient clinical status and prescribe a second-line therapy. The histology was conclusive for “type 1 autoimmune hepatitis” at this time (Table 1). Therefore, therapy with UDCA plus chronic methylprednisolone was prescribed. The patient also suffered from recurrent prostatitis.



In 2017, the patient was presented to our attention referring diurnal fever, and increased levels of AST, ALT, and GGT were revealed by clinical analysis (Table 1). At the first evaluation, he was apyretic, showing fatigue, throat pain, epistaxis, dysuria, and mild strangury. The pharyngeal swab was negative for S. Pyogenes and common germs, whereas a pharyngeal swab was positive for Candida Albicans.



Admission blood test showed leukocytes = 10.6 × 103 cell/μL, hemoglobin = 10.4 g/dL, platelets = 264,000 cell/μL, C-reactive Protein = 82 mg/dL, serum albumin = 2.6 g/dL, procalcitonin = 1.45 ng/dL, erythrocyte sedimentation rate (ESR) = 70 mm/h, ferritin = 1261 ng/mL (Table 2), and polyclonal hypergammaglobulinemia, this last potentially related to autoimmune hepatitis (Figure 1). Nevertheless, a polyclonal hypergammaglobulinemia can be also triggered by a chronic infection (i.e., VL).



Additionally, other markers of hepatic function were found up to three-fold increased: aspartate aminotransferase (AST) = 109 U/L, alanine aminotransferase (ALT) = 216 U/L, gamma-glutamyl transferase (GGT) = 231 U/L (Table 2).



Results from instrumental investigations resulted in a negative chest X-ray, while total body computed tomography scan and echocardiogram showed minimal pericardial effusion.



While waiting for microbiologic investigation results, the patient was administered for 7 days with empiric antibiotic treatment composed of piperacillin/tazobactam, 4.5 gr three times daily (infused over 4 h), with no significant beneficial results. Concurrently, immunosuppression therapy was increased to prednisone 50 mg/day and azathioprine 150 mg/day; nevertheless, the fever persisted, and no amelioration on liver function tests was obtained. The clinical status progressively worsened with the occurrence of severe anemia. Therefore, the patient underwent hospitalization at our department. All microbiologic investigations resulted negative.



Abdominal ultrasound showed no significant liver abnormalities, with minor spleen enlargement (13 cm) and abdominal lymphadenopathy.



During the hospitalization, a progressive multilineage cytopenia was also noticed along with a worrisome augmentation of inflammation markers despite combined immunosuppression and antibiotic therapy. Moreover, the fever persisted, getting less responsive to drugs, with higher and more frequent peaks. After 14 days, the antibiotic therapy was escalated to meropenem plus daptomycin, waiting for results from further blood cultures, autoimmune antibodies tests, polymerase chain reaction (PCR) search for herpes viruses on blood (including CMV and EBV), and 18-fluorodeoxyglucose positron emission tomography (18-FDG-PET).



Urine culture revealed positivity for Candida albicans, while three different blood cultures, viral PCR and QuantiFERON TB-Gold test, resulted negative. Conversely, ANA positivity was confirmed (1/80 speckled nuclear pattern), and FDG-PET pointed out an increased glucose uptake in the liver, spleen, and the whole bone marrow (Figure 2).



As for viral serology, the only positive results were obtained for cytomegalovirus (CMV) IgG, varicella-zoster virus (VZV) IgG, and Epstein Barr virus (EBV) IgG.



Consequently, as already validated, a bone marrow biopsy was performed, with surprising evidence of Leishmania infantum amastigotes inside macrophages (Figure 3) [6].



Microscopical evidence was confirmed by serological positivity to anti-Leishmania antibodies (IgG 27.3 NTU vs. a normal value of <11 NTU).



A multidisciplinary team consultation and agreement led to the suspension of the immunosuppressive therapy, and treatment with liposomal amphotericin B was started at 4 mg/kg/day from day 1 to day 5, followed by a single infusion on days 10, 17, 24, 31, 38.



Notably, a new bone marrow smear after treatment was performed, evidencing the presence of a few Leishmania amastigotes both inside macrophages and at the intercellular space level. Unconventionally, two further doses of amphotericin B on days 45 and 52 were employed in consideration of the immunosuppressed status of the patient.



The patient fully recovered from VL and was finally dismissed. No new reactivation was documented in the following outpatient evaluations, despite the reintroduction of immunosuppressive therapy for type 1 autoimmune hepatitis.




3. Discussion


Visceral leishmaniosis presentation may be easily confused with autoimmune diseases, particularly those involving liver and spleen. In addition, in patients suffering from rheumatologic/autoimmune illnesses, VL may be misdiagnosed as a progression of underlying disease, leading in turn to an increase the immunosuppression therapy with unwanted detrimental consequences. Therefore, physicians should be aware of this infection, particularly in endemic areas, to avoid a possible misdiagnosing or a diagnostic delay. In addition, prompt therapy should be started when the diagnosis of VL is confirmed, and tailored immunosuppression management should be performed. Epidemiological data largely supported our diagnosis since at least 3 cases per year are reported in the Taranto County of Apulia Region. Rats represent the most likely reservoir due to the extensive shipment interchanges between steelworker facilities and geographical regions with high endemic rates of VL (namely India and Asia) [1].



However, to date, few case reports of VL during autoimmune hepatitis have been published [7]. While most cases described episodes of VL mimicking autoimmune hepatitis or other autoimmune diseases in which multisystemic and cardiovascular involvement may represent a chief complaint [8,9,10,11,12,13]. Indeed, differential diagnosis is not always trivial, specifically when liver diseases are coexisting, as in this case [14,15,16,17]. Furthermore, one of the major concerns is the timely diagnosis: in visceral leishmaniasis, the gold standard of diagnosis is represented by biopsies of infected sites, which typically are the bone marrow, the liver and spleen [1], due to their immune-privileged physiology [18,19,20]. Conversely, non-invasive diagnostic methods (serologies or molecular techniques on serum/blood) may help in the diagnostic process but are usually insufficient for definitive diagnosis [21]. Therefore, conclusive diagnosis is often delayed.



Given the difficulty in a real-life approach to the immunocompromised hosts with a fever of unknown origin, the choice of a practical clinical judgment based on an algorithm has proved undoubtedly helpful in making a correct diagnosis and therapy. Splenomegaly, hypergammaglobulinemia and abdominal lymph nodes represent clinical and laboratory findings usually characterizing leishmaniasis and autoimmune hepatitis.



Indeed, in this case, the first diagnostic hypothesis was an exacerbation of the known autoimmune disease with transaminase flares associated with fever that led to increasing the dosage of immunosuppressants. Concurrently, multiple alternative diseases were hypothesized, including different bacterial superinfections causing prolonged antibiotics usage. Given PET/TC findings, the patient underwent a bone marrow biopsy, that showed the unexpected diagnosis of VL.



Second, the treatment of VL in this immunocompromised patient posed an intriguing challenge. Interestingly, the extended dosage regimen, including 10 doses of 4 mg/kg of liposomal amphotericin B was insufficient to eradicate the infection. Accordingly, the finding of few Leishmania amastigotes at the second bone marrow smear led to prolongation of therapy with two additional doses of 4 mg/kg of liposomal amphotericin B, finally resolving the infection. In this regard, future studies regarding appropriate treatment strategies for secondary infections in immunocompromised hosts are warranted.



Lastly, the management of immunosuppression therapy may also be controversial. An interesting recent paper suggested that reducing immunosuppression in solid organ transplant recipients with concurrent bacteriemia [22] could cause an increased risk of mortality. This phenomenon and a possible explanation were also hypothesized by previous studies [23,24,25,26], suggesting that immunosuppression following transplantation [22,27,28] may attenuate the inflammatory cascade, which is considered one of the main damaging factors of sepsis pathophysiology, potentially being promising biomarkers for prognostications and timely clinical management [29,30]. However, this aspect is highly unexplored in autoimmune diseases and requires further investigation.




4. Conclusions


This case highlights the clinical challenge of VL diagnosis and treatment in the current era. Moreover, it pinpoints the complex diagnosis process of fever of unknown origin in immunocompromised patients and the multiple unexplored questions in the management of secondary infections under immunosuppression treatments.
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Figure 1. Serum protein electrophoresis (ELF) shows a marked polyclonal hypergammaglobulinemia. The most classic electrophoretic application is the “zonal” one: an aliquot of serum is applied near the cathode (−) on a solid support immersed in an alkaline buffer; the proteins are “shelled” into bands or “zones” (albumin, a1, a2, b and g globulins) which are formed due to their different speed of migration towards the anode (+). The solid support generally consists of cellulose acetate, agarose gel or polyacrylamide gel. After the electrophoretic run, the support is suitably fixed, colored, and read in densitometry for the definition of the traces and the evaluation of the percentages. 
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Figure 2. 18-FDG-PET shows diffuse metabolic activity within the liver, spleen, and whole bone marrow. Characteristics: coronal Ex: 14,321, Se, 12 STATIC, P: 68,36, DFOV: 172.9 × 98.8 cm, M: 13.11 kBq/mL. 
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Figure 3. Light-microscopic examination of an M-Giemsa-stained bone marrow specimen showing macrophages containing multiple Leishmania amastigotes. (a,b) Representative images of Leishmania amastigotes at different magnifications have been shown. (a) Original magnification ×1000, scale bar = 15 μm. (b) Original magnification ×1000, scale bar = 15 μm. 
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Table 1. Timeline of relevant data from the episode of care.
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	Episode of Care
	Diagnostic Assessment
	Therapy
	Period





	Admitted with autoimmune cholangitis
	Liver biopsy
	UDCA
	2003



	Admitted with autoimmune cholangitis
	Clinical analysis
	UDCA

Prednisone (two weeks)
	2005



	Admitted with autoimmune cholangitis
	Clinical analysis
	UDCA

Azathioprine
	2007



	Admitted with autoimmune cholangitis
	Clinical analysis
	UDCA

Azathioprine
	2010



	Type 1 autoimmune hepatitis and recurrent prostatitis
	Liver biopsy
	UDCA

Methylprednisolone
	2011



	Follow-up
	Colonoscopy
	UDCA

Methylprednisolone
	2013



	Follow-up
	Thyroid needle aspiration
	UDCA

Methylprednisolone
	2014



	Follow-up
	Liver biopsy; cholang MRI; EGD;
	UDCA

Methylprednisolone
	2016



	Admitted with fever F.U.O. and autoimmune hepatitis
	Clinical and microbiological analysis
	UDCA

Methylprednisolone

Azathioprine
	2017







UDCA = Ursodeoxycholic Acid; MRI = Magnetic resonance imaging; EGD = Esophagogastroduodenoscopy; F.U.O. = fever of unknown origin.
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Table 2. Clinical findings at the admitted at the “Guido Baccelli” Unit of Internal Medicine.






Table 2. Clinical findings at the admitted at the “Guido Baccelli” Unit of Internal Medicine.





	Characteristics
	Values





	Leukocytes
	10.6 × 103 cell/µL



	Hemoglobin
	10.4 g/dL



	Platelets
	264,000 cell/µL



	C-reactive Protein
	82 mg/dl



	Serum albumin
	2.6 g/dl



	Procalcitonin
	1.45 ng/dL



	ESR
	70 mm/h



	Ferritin
	1261 ng/mL



	AST
	109 U/L



	ALT
	216 U/L



	GGT
	231 U/L







ESR = erythrocyte sedimentation rate; AST = aspartate aminotransferase; ALT = alanine aminotransferase; GGT = gamma-glutamyl transferase.
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