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1. Introduction

Monoclonal gammopathy is associated with various types of renal injuries, such as light chain cast nephropa-
thy (LCPT), AL amyloidosis, and monoclonal immunoglobulin deposition disease, recently recognized as
monoclonal gammopathy of renal significance (MGRS). LCPT is a rare type of MGRS, with approximately
only 150–200 cases reported in the literature [1–6]. In LCPT, monoclonal light chains secreted by abnormal
plasma cells accumulate in the proximal tubular cells and cause proximal tubular dysfunction, which is clin-
ically characterized by tubular acidosis, normoglycemic glycosuria, aminoaciduria, and hypophosphatemia,
collectively called Fanconi syndrome [7].

Diagnosis of LCPT is confirmed by findings of renal biopsy and the presence of specific histological features,
including cytoplasmic monoclonal light chain inclusions and an increased number of lysosomes in the proximal
tubular cells, which are sometimes only detectable by electron microscopy [8]. In addition, the coexistence
of LCPT and other paraprotein-related kidney disease has been reported [9–11], which makes the diagnosis
more difficult. LCPT often presents as a slowly progressive renal impairment; however, some patients develop
end-stage kidney disease or aggressive multiple myeloma [7]. Although the treatment strategy for MGRS has
not yet been established due to the rarity and lack of familiarity of this entity, several studies have shown
that improvement in renal function can be achieved with hematologic response to chemotherapy, commonly
bortezomib for plasma cell dyscrasia, and rituximab for B cell lymphoproliferative disease. Some case reports
and case series have shown that chemotherapy directed at multiple myeloma is also effective for LCPT [1–4],
but only a few case reports have described its clinical course, and the optimal treatment strategy remains
unknown.

Herein, we describe the case of a patient with LCPT and severe kidney injury who received bortezomib-based
chemotherapy and autologous stem cell transplantation (ASCT). This case report illustrates new insight into
the optimal treatment strategy for LCPT in the future.

2. Case report

A 64-year-old Japanese man with a history of hypertension, gastric cancer, and mild thrombocytopenia had
renal dysfunction (Creatinine 1.5 mg/dL) and hypokalemia 3 years prior and was referred to our nephrologist
because of progressive renal impairment and proximal tubular dysfunction. His laboratory data are shown
in Table 1. Urinalysis revealed massive proteinuria (2+, 3.6 g/day) without hematuria and the test results
for Bence Jones protein were positive. Urinary beta-2 microglobulin (β-2MG) level was markedly elevated to
92,279 ng/mL. Serum potassium and uric acid level was 4.4 mEq/L (under oral potassium supplementation)
and 1.9 mg/dL, respectively. The serum creatinine level was 2.81 mg/dL (eGFR 18.7 mL/min/1.73m2).
Serum protein electrophoresis showed an M-spike with monoclonal immunoglobulin (Ig)G-κ and elevated
free light chain (FLC)- κ level (56.7 mg/dL).
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Concerning the renal tubular function, the fractional excretion (FE) of uric acid (FEUA; normal range 4–
14%) and potassium (normal range 10–20%) was 50% and 37.5%, respectively, and the tubular reabsorption
of phosphate (TURP; normal range 60–90%) was 59%.

A bone marrow examination showed normocellular marrow with 5% plasma cells exhibiting κ light chain
clonality. Cytogenic analysis using the G-banding technique showed a normal karyotype, and metaphase
fluorescence in situ hybridization revealed a 1q gain of 3% (three copies) without any other high-risk chro-
mosomal abnormalities, including t(4;14)(p16;q32), t(14;16)(q32;q23), or deletion(17p).

Renal biopsy and immunofluorescence analysis revealed that none of the glomeruli showed histological ab-
normalities, including amyloid or immunocomplex deposition. However, the κ light chain was positive in the
proximal renal tubules, and electron microscopy revealed light chain proximal tubulopathy-specific crystals
in the proximal tubular epithelial cells (Figure 1).

[18F]Fluorodeoxyglucose positron emission tomography-computed tomography ([18F]FDG PET/CT) scan
revealed no additional renal signs of light chain deposition disease or bone lesions suggestive of multiple
myeloma.

The clinical course of the patient is shown in Figure 2. Following an established diagnosis of LCPT with mon-
oclonal gammopathy of undetermined significance, bortezomib 1.5 mg/m2, cyclophosphamide 300 mg/m2,
and dexamethasone 40 mg (VCd) were administered on days 1, 8, 15, 22. After four treatment cycles,
serum κ light chain, and creatinine improved to 24.9 mg/L (pretreatment; 567 mg/L), and 1.87 mg/dL
respectively. Improvements in the renal function prompted us to initiate ASCT, and the patient underwent
peripheral blood stem cell mobilization with granulocyte colony-stimulating factor (G-CSF) and plerixafor.
Subsequently, he received a high dose of melphalan (140 mg/m2) followed by ASCT and achieved successful
engraftment without serious complications. One month after ASCT, he achieved a stringent complete re-
sponse, and serum creatinine level decreased from 3.32 mg/dL to 1.85 mg/dL. In addition, proximal tubular
function improved, as evidenced by a reduction in FEUA, elevation of TURP, and resolution of urinary glu-
cose. The patient no longer needed potassium or bicarbonate supplementation. His renal function remained
stable for 6 months after ASCT.

3. Discussion

This is the first case that described the clinical course of ASCT for LCPT with severe kidney injury and the
improvement in renal function in detail.

LCPT is a rare subtype of MGRS, and the treatment strategy remains controversial as well as the other
types. Previous studies did not support the use of chemotherapy such as alkylating agents because of its
ineffectiveness in improving renal function and adverse effects such as secondary malignancy [5]. However,
as new drugs for multiple myeloma have become available, 11 case reports and 4 case series have shown the
efficacy of chemotherapy, particularly bortezomib-based regimens and ASCT to improve renal and tubular
function [12-22] (summarized in Tables 2 and 3). Although these studies comprised a small case series,
and the definition of the renal outcome was variable, all reports showed that chemotherapy improved renal
function or delayed the progression to end-stage kidney disease, compared with that in the non-chemotherapy
group (Table 2). In addition, they reported an improvement in renal tubular function, characterized by the
resolution of proteinuria or urinary glucose and elevation of serum phosphate and uric acid levels (Table
2). Although we cannot precisely assess the efficacy of different treatments owing to the small size and
heterogeneity of the series, a combination of chemotherapy and ASCT tends to achieve a better renal
or proximal tubular function than chemotherapy alone [1,2]. These data suggest that renal and tubular
functional improvements can be achieved by reducing the secretion of free light chains by abnormal plasma
cells. Although emerging evidence suggests that organ response rate may be improved by negative minimal
residual disease in AL amyloidosis, the most common type of MGRS [23], no data are available on whether
the complete eradication of abnormal plasma cells is beneficial for the kidneys or delays the progression to
multiple myeloma in patients with LCPT.
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Recently, daratumumab, an anti-CD38 monoclonal antibody, has been commonly administered for multiple
myeloma and AL amyloidosis. Since most of the case reports are published before the approval of dara-
tumumab, the administration of daratumumab for LCPT is limited to only 2 cases, complicated with AL
amyloidosis or crystal-storing histiocytosis respectively. [9,11] Both are efficacious and CD38 monoclonal
antibody seems to be a promising therapeutic alternative for LCPT.

It is noteworthy that the renal function improved in our case despite severe initial kidney injury, compared
to the extent of renal injury in the previous case reports (Table 3). Although most previous reports include
eGFR above 30 mL/min/1.73m2 or creatinine below 2.0 mg/dL, renal injury progressed to eGFR 15.4
mL/min/1.73m2 (creatinine 3.31 mg/dL) at the initiation of treatment in our case. We found only two cases
of LCPT with severe kidney injury, one of which showed no improvement of renal function [22], and the other
showed remarkable improvement as well as in our case [19]. These data imply that we should aggressively
consider the diagnosis by renal biopsy and chemotherapy for LCPT even with severe kidney impairment.

Our study limitation is the uncertainty of whether the addition of ASCT leads to better clinical outcomes.
Although the role of ASCT is not established in LCPT, we decided to perform ASCT considering that the
patient responded well to chemotherapy with rapid improvement in renal function.

In conclusion, a combination of bortezomib-based chemotherapy and ASCT could effectively treat LCPT
and successfully improve the renal function in this patient. Therefore, hematologists should be familiar
with LCPT as a differential diagnosis for renal impairment with monoclonal gammopathy of undetermined
significance and multiple myeloma and should consider chemotherapy even with severe renal injury. However,
data on the best treatment strategy and long-term prognosis are still lacking. Larger prospective studies are
needed to support our results and determine the optimal treatment strategy for LCPT.
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