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Case Report
Renal amyloidosis complicated by light chain  
deposition nephropathy: a case report
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Abstract: Light chain amyloidosis (AL) and light chain deposition disease (LCDD) are systemic diseases caused by 
an abnormal production of monoclonal immunoglobulin light chains and their deposition in systemic tissue. We 
herein present a rare case of renal amyloidosis complicated with light chain deposition nephropathy. The patient 
presented with nephrotic syndrome and an increased serum creatinine. Laboratory studies showed the serum k 
light chain was decreased and the urine free λ light chain was positive. On a lighted microscopy examination of the 
renal cortical tissue, λ and κ light chain protein deposits were in the glomerular and renal tubular basement mem-
branes and Congo red staining was positive. It was determined using electron microscopy that amyloid fibrils and 
continuous electron-dense granules were deposited in the glomerular basement membrane. Due to differences in 
the protein polymerization mechanisms, it is almost impossible for AL and LCDD to coexist. This rare case can help 
provide ideas for clinical diagnosis and for exploring new therapeutic targets.
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Introduction  

Light chain amyloidosis (AL) and light chain 
deposition disease (LCDD), most often second-
ary to lymphoproliferative disorders, are sys-
temic diseases caused by an abnormal produc-
tion of monoclonal immunoglobulin light chains 
and their deposition in systemic tissue. The 
monoclonal light chains are small enough to be 
freely filtered by the kidneys and become 
Bence-Jones protein. Light chain deposition 
nephropathy is characterized by the deposition 
of monoclonal immunoglobulin light chains in 
the form of non-immune complexes in the glo-
merular mesangial region and the basement 
membrane. About 18% of multiple myeloma 
patients have light chain disease [1]. Im- 
munoglobulin light chain amyloidosis is a kind 
of plasma cell disease whose amyloid protein is 
derived from immunoglobulin light chain or light 
chain fragments produced by monoclonal pro-
liferating plasma cells in bone marrow [2]. 
Renal amyloidosis accounts for about 0.21%-
1.00% of all renal biopsies [3]; however, the 
survival time is not more than 3 years if left 
untreated [4]. Due to different disease charac-

teristics, it is unlikely that renal amyloidosis is 
complicated with LCDD in the same individual. 
The concurrence in this case needs an investi-
gation of the pathogenesis, and we aim to pro-
vide ideas for clinical diagnosis and exploring 
new therapeutic targets.

Case report

A 57-year-old Chinese male presented with 
complaints of intermittent edema of double 
lower limbs associated with proteinuria for 
more than 3 years. His urine volume was about 
400 ml/day and diuretic therapy had not been 
effective. He denied rash and joint pain and 
had no history of hypertension or diabetes. 

A routine blood examination showed the WBC 
count 7.79×109/L, the platelet count 215× 
109/L, and the hemoglobin 85 g/L. The urinary 
protein was 3.82 g/24 h. Other indices of bio-
chemistry showed BUN 19.24 mmol/L (3.1-8.0 
mmol/L), creatinine 103 μmol/L (57-97 μmol/L) 
and albumin 17.7 g/L (40-55 g/L). His serum 
protein electrophoresis showed as γ globulin 
6.4% (11.1-18.8%), M protein negative, κ light 
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chain 0.66 g/L (1.7-3.7 g/L), and λ light chain 
1.47 g/L (0.9-2.1 g/L). Detection of urine 
Bence-Jones protein showed the free λ light 
chain was positive. ANCA, autoantibodies, 
including the PLA2R antibody and the hepatitis 
virus were negative. A chest X-ray showed no 
obvious abnormality.

Renal biopsy findings

The specimen for the light microscopy con-
tained 7 glomeruli, 2 of which were globally 
sclerotic. There was amorphous, acellular, pale 
eosinophilic material in the mesangium and 
extending out to glomerular capillary walls 
according to periodic acid-Schiff (PAS) staining 
(Figure 1A). Segmental eyelash-like projections 
could be seen using periodic acid-sliver methe-
namine (PASM) staining (Figure 1B). The renal 
tubular epithelial cells had vacuoles and granu-
lar degeneration. The tubular lumina contained 
protein casts, and the interstitium was infiltrat-

AL and LCDD both belong to plasma cell tumors, 
also known as monoclonal immunoglobulin 
deposition disease (MIDD). LCDD constitutes 
the most common form of MIDD (75-80%) [5]. 
AL and LCDD typically occur in association with 
multiple myeloma (MM) or other lymphoplas-
macytic disorders. The kidney is the most com-
mon involved organ, often being led to progres-
sive renal failure [6]. LCDD is characterized by 
the deposition of monoclonal immunoglobulin 
light chains in the form of non-immune com-
plexes in the glomerular mesangial region and 
the basement membrane. In AL, the abnormal 
light chain (amyloid precursor) is transformed 
into a β-pleated sheet structure, which is 
responsible for the morphologic, optical, and 
tinctorial properties of amyloid.

The patient in this case suffered from severe 
proteinuria accompanied by renal insufficiency, 
and his urine free λ light chain was positive. The 
decrease of serum κ light chain may be related 

Figure 1. Light microscopy characteristics of kidney tissue. A. Amorphous 
acellular and pale eosinophilic material deposits in the glomerular base-
ment membrane and the mesangial region. The mesangial matrix is prolifer-
ated. (PAS staining ×400). B. Eyelash-like projections of glomerular base-
ment membrane (↑) (PASM staining ×400).

Figure 2. Immunohistochemical characteristics of kidney tissue. A. κ light 
chain proteins deposits in the glomerular and renal tubular basement mem-
branes (κ light chain staining ×400). B. λ light chain proteins deposits in the 
glomerular and tubular basement membrane and mesangium (λ light chain 
staining ×400).

ed with lymphocytes and 
monocytes. The small arterial 
walls were thickened, in which 
amorphous acellular and pale 
eosinophilic material was de- 
posited. Immunofluorescence 
showed deposits of IgG, IgA, 
and IgM in the mesangial 
region. Immunohistochemical 
staining showed the λ and κ 
light chain deposits were in 
the glomerular and renal tubu-
lar basement membranes and 
the mesangium (Figure 2A, 
2B). In addition, Congo red 
and oxidized Congo red stain-
ing were positive (Figure 3).

Electron microscopy demon-
strated that non-branch amy-
loid fibrils were deposited in 
the glomerular basement 
membrane (GBM) and the 
mesangial region replacing 
normal structures (Figure 4C, 
4D). The fiber diameter was 
from 7.7 nm to 13.61 nm. 
There were continuous punc-
tate deposits in the inner layer 
of the GBM (Figure 4A, 4B).

Discussion
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to the deposition of the light chain in renal tis-
sue. Immunohistochemical staining showed 
the λ light chain deposited in the GBM and 
mesangium and the glomerular Congo red 
staining was positive. Amyloid fibrils were 
observed by electron microscopy. The κ light 
chain was deposited in the glomerular and 
renal tubular basement membranes. It demon-
strated continuous punctate deposits in the 
inner layer of the GBM, which is consistent with 
an LCDD diagnosis. Therefore, the pathological 

anges of light chain proteins, the process of 
protein aggregation and dissolution, and the 
biochemical environment of the local tissues. 
For instance, point mutation in the gene coding 
for light chain amino acid sequences leads to 
the substitution of a single amino acid, which 
may affect the stability of the protein structure, 
resulting in the abnormal deposition of light 
chain proteins [10, 11]. Amino acid Asp82 
replaced by Ile is the most common mutation in 
LCDD, which can change the structure of the 

Figure 3. Congo red staining shows amyloid protein formation. (A and B) 
The glomerulus is infiltrated by homogeneous acellular material replacing 
normal structures (A: Congo red staining ×400, B: Oxidized Congo red stain-
ing ×400).

Figure 4. Electron microscopic characteristics of kidney tissue. (A and B) 
The GBM is thickened. Continuous punctate deposits are in the inner layer 
of GBM (A: ×4000, B: ×6000). (C and D) The disordered and non-branch 
amyloid fibril deposits in the GBM, the diameter of which is from 7.7 nm to 
13.61 nm. (C: ×6000, D: ×30000).

diagnosis was AL complicated 
with LCDD. Due to the differ-
ences in the protein poly- 
merization mechanisms, it is 
almost impossible for AL and 
LCDD to coexist. One possible 
etiology is that the patient had 
biclonal plasma cell tumors, 
and each produces different 
types of free light chains and 
causes different types of 
immunoglobulin deposition. It 
also may be related to the bio-
chemical environment of the 
local tissues, which induce 
different pathological pro-
cesses in the same individual 
through different signal trans-
duction pathways, which me- 
diates the same structural 
antigenicity forming different 
aggregation patterns.

The occurrence of MIDD is 
associated with the deposi-
tion of the immunoglobulin 
light chain. Different light 
chain types may have differ-
ent pathogenicities due to 
their physicochemical proper-
ties. LCDD is mainly κ light 
chain deposition, but λ light 
chain deposition presents 
severe renal tubular lesions 
[7]. AL-κ is more likely to 
deposit in the liver and vascu-
lar walls, while AL-λ has a visi-
ble characteristic of causing 
amyloidosis, more likely to 
deposit in the glomeruli [8, 9].

The different pathological for- 
ms of LCDD and AL may be 
related to the structural ch- 
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light chain and the morphology after its aggre-
gation and deposition. AL-associated amino 
acid Arg61 in the light chain variable region is 
converted to Asn, resulting in a decline in the 
stability of the protein structure, and influenc-
ing the protein tertiary structure and its folding 
frizzy state, makes it easy to form a β-pleated 
sheet structure [12]. Helms and co-workers 
proposed that the importance of Arg61 for sta-
bility may be due to its role in making a key 
electrolytic bridge with Asp82 located on an 
adjacent loop [12]. Russell’s team proved that 
different light chain proteins deposited in LCDD 
and AL through their interaction with mesangial 
cells can activate different signaling pathways, 
controlling mitogenic activities and abnormal 
cytokine production, and stimulate the differ-
ent reactions of the extracellular matrix, which 
leads to different pathological processes [13]. 
The light chain in LCDD, for instance, mediated 
by TGF-β, PDGF-B, stimulates hyperplasia of 
the extracellular matrix, such as type IV colla-
gen, laminin, fibronectin, and tenascin, leading 
to nodular hyperplasia sclerosis of the mesan-
gial region.

Treatment options for AL complicated with 
LCDD include bortezomib, thalidomide, and 
cyclophosphamide plus dexamethasone. Also, 
the combined use of autologous hematopoietic 
stem cell transplantation improves the hema-
tology remission rate of MIDD. But in recent 
years, the prevalence of MIDD has increased, 
mostly among elderly patients and accompa-
nied by many basic diseases. In the early stag-
es of LCDD, the clinical manifestations are 
nephrotic syndrome with normal or mild renal 
impairment, and the pathological findings show 
a segmental deposition of the light chains in 
glomeruli. In the disease’s later period, in addi-
tion to the extensive deposition of GBMs, renal 
tubular basement membranes (TBM) and small 
vascular walls, the light chains are also seen in 
other organs, and renal function is seriously 
damaged. Sayed and co-workers reported that 
about 62% of patients require renal replace-
ment therapy, and 36% of patients died of 
infection, ischemic cardiomyopathy, cerebro-
vascular accident, gastrointestinal bleeding, 
multiple myeloma, and so on [14]. Similarly, in 
the early stages, AL showed segmental amyloid 
fiber distribution in the glomerular mesangial 
areas and the basement membranes, with 
moderate proteinuria and normal renal func-

tion. With the progress of the disease, the 
deposition of amyloid proteins are gradually 
increased, and renal hypofunction transitions 
to nephrosis in the terminal stage. Therefore, it 
is very important to diagnose and optimize the 
treatment regimens as early as possible, espe-
cially for the patients with these two concurrent 
diseases. The deposition of monoclonal immu-
noglobulin light chains may lead to AL, non-
amyloid LCDD or a concurrence of the two. The 
specific pathogenesis is unclear, so it needs to 
be further explored in the future.
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