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Bone marrow amyloidosis masquerading as visceral 
leishmaniasis: An enigma of a big spleen disease
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Abstract

Background: Massive splenomegaly can be caused by various in-
fectious, inflammatory and systemic disorders but is a rare occurrence 
due to underlying amyloidosis. Amyloidosis is due to the defective or 
unusual folding of amyloid proteins and is characterized by abnormal 
deposition of anomalous proteins.

Case report: A 53-year-old man presented with complains of fever 
on and off for the past nine months with massive hepatosplenomegaly, 
generalized weakness, anorexia, nausea and vomiting. There was pro-
gressive increase in urea and creatinine and episodic increase in SGOT 
and SGPT. On CECT abdomen, multiple well defined hepatic lesions 
were seen showing discontinuous, nodular and peripheral enhance-
ment along with splenomegaly. A complete blood count with periph-
eral smear, serial liver and kidney function tests, serology and blood 
cultures were done including rk39 for kala-azar which was negative. 
Giemsa-stained bone marrow smears revealed extensive homogenous 
aggregates of bluish staining material with reduced marrow cellular-
ity. A diagnosis of bone marrow amyloidosis with an increase in lym-
phohistiocytic activity was rendered. The bone marrow biopsy showed 
extensive extracellular eosinophilic amorphous deposits which were 
Congo red positive and retained the stain after reduction with KMNO4 
favoring AL type amyloidosis. The IHC stains were positive for CD138, 
CD38 and showed kappa restriction .M spike was noted in Serum elec-
trophoresis . Kidney biopsy revealed amyloid deposits with apple green 
birefringence on polarized microscopy which confirmed the diagnosis.

Conclusion: This rare case gave an insight to rule out amyloidosis 
in patients not responding to the usual treatment for massive hepato-
splenomegaly.
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Introduction

Amyloidosis is a spectrum of protein disorders which are 
characterized by abnormal deposition of anomalous proteins. 
Due to the defective or unusual folding of amyloid protein it is 
also referred to as protein folding and conformational disorders 
[1]. These abnormal protein deposits form similar eosinophilic 
clusters, and stains positive with Congo red dye and demon-
strate  apple-green birefringence under polarized microscope 
due to the characteristic β-pleated sheet structure of these 
molecules [2]. The systemic amyloidosis can have varied etiol-
ogy which may range from primary immunocyte dyscrasias to  
several chronic inflammatory condition. It may also be the re-
sult of  mutation in the non-amyloid protein or may arise from  
genetic defect of the amyloid protein itself  [3]. The type of amy-
loidosis is essential to know the etiology of amyloidosis to treat 
the underlying systemic condition. There are 36 different fibril-
lary proteins which are amyloidogenic in nature [4]. The vari-
ous types of amyloidosis are AL type associated immunocyte or 
plasma cell dyscrasia, serum amyloid A protein associated with 
chronic inflammation (AA types), hereditary or sporadic muta-
tions in different genes encoding for soluble proteins, such as 
transthyretin amyloidosis (ATTR), fibrinogen amyloidosis (AFib), 
apolipoprotein A1 amyloidosis (AApo A1), gelsolin amyloidosis 
(AGel), cystatin C amyloidosis (ACys), and lysozyme amyloidosis 
(ALys) [5]. Of these, AL type is the most prevalent followed by 
ATTR [6]. 

Massive splenomegaly can be caused by various kinds of 
infectious diseases, infiltrative disorders, pooling of blood and 
hepatic disorders. The case is presented to unravel the cause of 
a hepatosplenomegaly with history of prolonged illness in an 
elderly man not responding to treatment.

Case report

A 53 year old male presented with episodic fever since 9 
months and received treatment for typhoid. However, he com-
plained of persistent generalized weakness, headache and an-
orexia. Clinically, he presented with hypertension and on physi-
cal examination there was massive hepatosplenomegaly and on 
CECT abdomen, liver was more than 26 cm and spleen were 
more than 14 cm in size. There was evidence of renal failure in 
the last 6 months and ultrasound revealed reduction in the size 
of the kidneys. There was a progressive rise in serum creatinine 
and urea with episodic increase in serum potassium and serum 
SGOT and SGPT. Serum Urea was 143 mg/dl and Creatinine was 
5.55 mg/dl. Albumin and globulin values were 3.95 g/dl and 
5.05 g/dl respectively. Total Serum protein was 9 g/dl, but lipid 
values were normal. Also, there were complaints of itching all 
over the body and increased frequency of urination and urge 
to pass stools along with inability to eat well and early satiety. 
The lab tests revealed an elevated total serum Bilirubin of 1.64 
mg/dl along with SGOT and SGPT values of 49 mg/dl and 78 
mg/dl respectively, but the viral markers were negative. The he-
moglobin was 15.5 g/dl, TLC-19570 with 84% neutrophils and 

Figure 1: (A) Giemsa, 4X, bone marrow aspiration showing bluish purple deposits of amyloid in a sparsely 
cellular smear. (B) Giemsa, 10X,  bone marrow aspiration showing bluish purple deposits of amyloid. (C)  
H&E, 10X, bone marrow biopsy showing homogenous eosinophilic deposit of amyloid in the interstitium.

Figure 2: (A) 10X, IHC , CD138 positive. (B) 10X, IHC, Kappa Light chain positive. (C) 10X, IHC, lambda light 
chain negative.
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Figure 3: (A) Renal biopsy, Congo red, Glomeruli and  renal interstitium show amyloid deposit. (B) Renal 
biopsy, H&E, Glomeruli and  renal interstitium show amyloid deposit. (C) Renal biopsy, immunofluorescence 
showing apple green birefringence.

PCV was 46.3%. No hemiparasites were seen. Based on clini-
cal features of massive hepatosplenomegaly, fever and wasting 
an infiltrative or infective etiology was suggested. To rule out 
the infectious causes, complete blood tests, blood culture and 
rk39 antigen detection by ELISA for leishmaniasis, anti-HbsAg, 
anti-HCV and anti-HIV antibodies were advised. However, none 
of these tests were positive. Bone marrow aspiration revealed 
extensive bluish deposits on Giemsa stain and bone marrow 
biopsy showed eosinophilic material which confirmed the di-
agnosis of amyloidosis using Congo red stain and apple green 
birefringence. 

Discussion

Renal amyloidosis is one of the most important causes of 
progressive renal failure and massive proteinuria in the elderly 
[1]. It can be the dominant manifestation in various forms of 
systemic amyloidosis [7]. Several types of amyloidosis are pres-
ent with different clinical manifestations. In the present case 
the patient presented with episodic fever and increased fre-
quency of urination and passage of stools reflecting repeated 
infections, itching all over the body due to rise in bilirubin, sec-
ondary deranged liver functions associated with hepatomegaly 
and early satiety and inability to eat due to fullness in the left 
hypochondrium associated with splenomegaly. Enlargement of 
spleen with fever, features of infection and cachexia aroused 
the clinical suspicion of leishmaniasis and all investigations 
including CBC with PS, BMA and bone marrow biopsy along 
with biochemical and serological tests were undertaken. Bone 
marrow aspirate revealed extensive deposits of bluish staining 
amorphous material on Giemsa-stained smears and a diag-
nosis of bone marrow amyloidosis was given (Figures 1a and 
1b). Bone marrow biopsy also revealed abundant extensive ex-
tracellular eosinophilic deposits (Figure 1c). When Congo red 
staining was done on bone marrow biopsy, it appeared pink on 
light microscopy in the areas of amorphous deposits. This pale 
pink stain was retained after KMNO4 reduction proving that the 
amyloid was AL type. Serum electrophoresis showed an M spike 
confirming the plasma cell dyscrasias as the underlying cause. 
On Immunohistochemistry, the lymphoid cells showed focal 
positive expression for CD38 and CD138, were Kappa restricted 
and Lambda negative (Figures 2a, 2b, 2c). There was focal aber-
rant expression of CD56 and CD20 was negative. It is not always 
necessary to biopsy the different deeper systemic sites like kid-
ney or heart as bone marrow or pad of fat is easily accessible 
and amyloid is easily detected [8]. However, Kidney biopsy was 
advised in the present case. Positive staining with Congo red 

was noted both in the bone marrow biopsy (Figure 3a) and in 
the glomeruli and interstitium. Amyloid deposits were noted in 
H&E section and appeared pink on light microscopy (Figure 3b) 
and these deposits gave an apple green birefringence on polar-
ized microscopy (Figure 3c). All other investigations were nor-
mal with no evidence of Leishmaniasis on serology or on bone 
marrow aspiration and biopsy.

The case is discussed due to its rarity. It is unusual for bone 
marrow amyloidosis to present as a big spleen disease in the 
elderly. To our knowledge, there are only a few case reports in 
the literature with splenomegaly as the first symptom for bone 
marrow amyloidosis. The presence of amyloid deposits on the 
bone marrow aspirate itself helped clinch the prompt diagnosis 
and rule out other causes of big spleen disease in an elderly 
patient. The frequency of AL type and non-AL type amyloid can 
be based on proteomics typing of bone marrow [8].

Timely diagnosis helped in the treatment for AL amyloidosis 
which could be offered at the earliest in the form of Daratu-
mumab, Cyclophosphamide, Bortezomib and dexamethasone.

Conclusion

The first sign of AL amyloidosis can be splenomegaly, and an 
early timely diagnosis can be obtained by proper bone marrow 
studies along with radiology paired with special stains, Immu-
nohistochemistry and protein electrophoresis. Treatment with 
Bortezomib and dexamethasone in the case of AL amyloidosis 
can be life saving.
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