Bzl SPANDIDOS
7] ,§, PUBLICATIONS

EXPERIMENTAL AND THERAPEUTIC MEDICINE 28: 339, 2024

Diagnosis of light-chain deposition disease after renal
transplantation: A case report and literature review
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Abstract. Light chain deposition disease (LCDD) is a rare,
clonal plasma cell proliferative condition. The deposition
of nonamyloid monoclonal immunoglobulin light chains
predominantly affects the kidneys, which may lead to
end-stage renal disease, eventually requiring renal replacement
therapy. The present study reported a rare case of LCDD that
was confirmed after renal transplantation. A 49-year-old man
initially presented with heavy proteinuria, hypoproteinemia,
hyperlipidemia and renal insufficiency. The patient was diag-
nosed with nephrotic syndrome and pathological examination
revealed fibrillary glomerulonephritis in 2014. Treatment was
started with prednisolone. About 5 years later, the patient
began to receive continuous hemodialysis due to worsening
serum creatinine levels. Renal allograft transplantation was
performed in 2020 and dialysis independence was achieved.
Laboratory findings before renal transplantation revealed
that serum and urine immunofixation electrophoresis was
negative. Allograft kidney biopsy established the pathological
diagnosis of LCDD at >1 year after renal transplantation
for renal dysfunction. The treatment is challenging due to
the lack of generally accepted standard treatment practices.
Administration of bortezomib combined with dexamethasone
was started. As anemia and renal failure developed progres-
sively, the treatment was switched to anti-CD38 antibody and
continuous hemodialysis was restarted. The best response
achieved was hematological partial response and relief of
anemia. However, the patient's renal function did not improve
and he remains to have end-stage kidney disease. LCDD is
easily missed in cases in which serum and urine immuno-
fixation electrophoresis is negative. Hence, early recognition
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of LCCD based on kidney biopsy is important. To the best
of our knowledge, the use of anti-CD38 antibody therapy in
patients with LCDD is rarely reported. Anti-CD38 antibody is
effective in treating LCDD, but it may not reverse the marked
deterioration of renal function.

Introduction

Light chain deposition disease (LCDD) is characterized by
tissue deposition of nonamyloid immunoglobulin light chains
produced by clonal proliferation of CD38+ plasma cells.
CD38 is involved in various enzymatic activities that control
NAD+ levels in the bone marrow niche where the malignant
plasma cells grow (1). CD38 is highly and uniformly expressed
on human plasma cells and at relatively low levels on normal
lymphoid and myeloid cells, and in certain tissues of nonhe-
matopoietic origin, which is closely related to the number and
function of T cells through the CD38-NAD+ axis. A small
number of cases of LCDD were reported to be secondary to
autoimmune diseases, such as Sjogren's syndrome (2,3). To date,
the incidence of this disorder has remained undetermined. The
diagnosis of LCDD is often missed because of its rarity and
morphological similarities. Repeated renal biopsies are essen-
tial to establish the diagnosis (4). There is no generally accepted
standard treatment for LCDD because of its rarity and the lack
of randomized clinical trials. Our patient was initially started on
bortezomib combined with dexamethasone (Vd) chemotherapy,
and anemia and renal failure developed progressively in the
second cycle. The patient was considered to be less responsive to
this Vd approach. Certain studies have revealed the importance
of CD38 in the inflammatory process during autoimmunity (5-7),
and CD38 is expected to serve as a promising therapeutic agent
for autoimmune diseases (6,7). CD38 is highly and uniformly
expressed on human plasma cells, making anti-CD38 antibody
an ideal therapeutic approach against CD38+ aberrant plasma
cells and immunomodulatory dynamics for clonal elimination
by inducing changes in the bone marrow microenvironment (8).
To our knowledge, only a small number of studies have reported
on the use of anti-CD38 antibody therapy in patients with LCDD
without symptomatic myeloma. Its activity was demonstrated
in several studies with high overall response rates, including
a small series of 6 patients with LCDD treated with a short
course of daratumumab monotherapy (response rate, 100%)
(9), a study reporting on the use of anti-CD38 antibody-based
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therapy in 25 patients with Monoclonal gammopathy of renal
significance (LCDD in 20) with a 74% overall response rate (5),
and another report indicating a profound hematologic response
and favorable renal outcome in 6 out of 7 patients with previ-
ously treated LCDD (10). Overall, daratumumab is an effective
option for patients with LCDD. The present study reported on
the case of a patient who developed LCCD after successful renal
transplantation and the use of anti-CD38 antibody.

Case report

A 49-year-old male patient first visited the nephrology
unit of Mianyang Central Hospital (Mianyang, China) due
to nocturia and lower extremity edema in January 2014.
The patient had a history of hypertension and lipoma. On
admission, slight pitting edema of the lower extremities was
observed during physical examination. Laboratory findings
showed severe proteinuria (24-h urine test, 15.98 g/24 h;
normal, 0-0.14 g/24 h), hypoproteinemia (serum albumin,
30.81 g/l; normal, 35-55 g/1), hyperlipidemia (triglycerides,
1.76 mmol/l; normal, <1.70 mmol/l), hypercholesterolemia
(8.33 mmol/l; normal, <5.2 mmol/l) and renal insufficiency
(serum creatinine, 3.6 mg/dl; normal, 0.6-1.4 mg/dl). Urinary
ultrasonography revealed that both kidneys had a normal
size. Bone marrow smear showed a normal number of plasma
cells. Serum or urine immunofixation electrophoresis was
not performed at this stage. Ultrasound-guided percutaneous
right kidney biopsy was performed in February 2014 and
the tissue specimens were sent to KingMed Diagnostics
for analysis. Hematoxylin-eosin staining revealed sclerosis
in one glomerulus (Fig. 1A); periodic acid-Schiff staining
showed nodular changes in the mesangial region (Fig. 1B);
periodic acid silver methenamine staining revealed that
capillary loops were lobulated (Fig. 1C); Masson trichrome
staining showed no obvious fuerythrophilin deposition
within the glomeruli (Fig. 1D); and Congo red staining
was negative (Fig. 1E). Electron microscopy showed fibril-
lary deposits along the glomerular basement membrane
and mesangial area (Fig. 1F). The biopsy results suggested
fibrillary glomerulonephritis. Finally, based on the above, a
diagnosis of fibrillary glomerulonephritis was reached. The
patient commenced treatment with prednisolone (50 mg once
daily) for 8 weeks and tapered by 5 mg every 2 weeks, and
reduced to 7.5 mg/day for 3 months. After that, the patient
did not receive any treatment and remained in a stable
condition. In June 2018, the patient was readmitted to the
nephrology unit of Mianyang Central Hospital (Mianyang,
China) due to repeated nocturia and lower extremity edema.
The patient had serum creatinine levels of 6.6 mg/dl, 24-h
urinary protein excretion of 8.65 g/day, serum albumin of
30.78 g/l and total cholesterol of 9.13 mmol/l. The patient
was started on prednisolone again for increased serum
creatinine and proteinuria. In March 2019, the patient was
readmitted to hospital due to an increase in creatinine to
18.9 mg/dl. In March 2019, the patient underwent surgery to
create an internal arteriovenous fistula and then began main-
tenance hemodialysis three times a week. Serum creatinine
levels ranged between 5.8 and 12 mg/dl. In April 2020, the
patient received a renal allograft transplantation at the West
China Hospital of Sichuan University (Chengdu, China).

Subsequently, the patient began a triple immunosuppressive
regimen consisting of prednisone, tacrolimus and mycopheno-
late mofetil, and hemodialysis was stopped. In October 2021,
the patient visited the Department of Urological Surgery at
West China Hospital of Sichuan University (Chengdu, China)
due to worsening serum creatinine levels after renal trans-
plantation. The patient underwent allograft kidney biopsy.
The allograft kidney specimens were sent to Tongji Hospital,
Tongji Medical College (Wuhan, China), and the report
indicated that all of the glomeruli showed focal mesangial
matrix hyperplasia, nodular enhancement and no evidence of
rejection. There was no obvious matrix increase and tubular
atrophy in the renal interstitium [no high-definition images
were acquired, as Tongji Hospital is an external hospital.
The analyses were performed according to the protocols of
Tongji Hospital (Tongji Medical College, Wuhan, China)].
Immunofluorescence staining, also performed at Tongji
Hospital according to their in-house procedures, revealed
diffuse linear deposition of k light chain along the glomerular
basement membrane, tubular basement membranes and small
vascular intima. Electron microscopy showed electron-dense
deposits in the outer aspect of the tubular basement membrane,
mesangium and basement membrane of the capillary endo-
thelium, confirming the pathological diagnosis of LCDD
(only a pathological copy report with a small number of
unclear images was available; Fig. S1A and B). Bone marrow
biopsy showed normal numbers of plasma cells (Fig. 2) and
flow cytometry revealed 7.1% clonal plasma cells (Fig. 3).
Serum immunofixation electrophoresis was negative (Fig.
4A and B). The above-mentioned analyses were performed at
West China Hospital, Sichuan University (Chengdu, China)
according to standard protocols. In November 2021, the
patient first visited the hematology department at West China
Hospital of Sichuan University (Chengdu, China). Serum and
urine immunofixation electrophoresis was negative. Serum
free k light chain was 317.81 mg/l (normal, 3.3-19.4 mg/I)
and free A light chain was 23.05 mg/l (normal, 5.7-26.3 mg/1),
with a /A a light chain ratio of 13.79 (normal, 0.26-1.65).
The patient's serum creatinine level was 3.6 mg/dl and hemo-
globin was 115 g/l (normal, 130-175 g/1). Finally, he was
diagnosed with LCDD. He was transferred to our hospital
and subsequently started on Vd chemotherapy [bortezomib
(Shandong Qilu) 1.3 mg/m? subcutaneously combined with
dexamethasone 20 mg intravenously weekly, in a 35-day
cycle]. In December 2021, during the second cycle of the Vd
regimen, his creatinine level was increased to 7.6 mg/dl and
hemoglobin was decreased to 66 g/1. The patient was consid-
ered to be less responsive to the Vd regimen and anti-CD38
antibody-based chemotherapy was initiated in January 2022.
Daratumumab (Cilag AG) is an anti-CD38 monoclonal
antibody, which was administered intravenously at 16 mg/kg
weekly for 8 weeks, followed by every 2 weeks for 16 weeks,
and then every 4 weeks thereafter. Thrice-a-week dialysis
was maintained. The patient's hemoglobin level improved to
125 g/1; furthermore, serum creatinine levels ranged between
5.3 and 7 mg/dl and serum free k light chain ranged between
114.87 and 226.11 mg/]1 during the use of Daratumumab
(Fig. 5). In this period, the best response achieved was
hematological partial response (>50% reduction in dFLC);
the patient's renal function did not improve and he remained
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Figure 1. Pathological findings of the first renal biopsy. (A) Hematoxylin-eosin staining displayed glomerulosclerosis in one glomerulus (magnification, x400).
(B) Periodic acid-Schiff staining showed nodular changes in the mesangial region (magnification, x200). (C) Periodic acid silver methenamine staining
revealed that capillary loops were lobulated (magnification, x200). (D) Masson trichrome staining showed no obvious fuerythrophilin deposition within the
glomeruli (magnification, x400). (E) Congo red staining was negative (magnification, x200). (F) Electron microscopy showed fibrillary deposits along the
glomerular basement membrane and mesangial area (magnification, x20,000; scale bar, 2 ym).

in end-stage kidney disease. The patient died of coronavirus
disease complications in June 2023, which was unrelated to
his condition.

Discussion

LCDD is a rare monoclonal gammopathy that affects the
kidneys (11,12), and represents a diagnostic and therapeutic
challenge. Only a small number of studies have reported LCDD
as a recurrent disease or a de novo entity after renal transplanta-
tion. While the exact mechanism remains elusive, the condition
may arise from the current immunosuppressive status and
minor plasma cell clone escaping from the tumor immunity
surveillance, finally resulting in light chain deposition (13). To
date, no evidence-based consensus has been reached for the

Figure 2. Bone marrow biopsy showed normal numbers of plasma cells
(hematoxylin-eosin staining; magnification, x100).


https://www.spandidos-publications.com/10.3892/etm.2024.12628

YUE et al: A CASE OF LIGHT-CHAIN DEPOSITION DISEASE

A . 009384 B ’g% 1 0 003 C 0 003-84 D —
© SR © 0
=8 | < 1 =5 (=
<. i 24
d e 3 < o < 2.
-3 581 & &
A, 7 o ® o ] o | oz ® o ot | o2
g R1 a8 a ® o 27
a 3 - o X o @
o % 3 BN .;fg'i; i N 1
3 5] I &
§’T',“ : oy L r @ e 8 ot TERS—,
T 010> 10® 10* 10° —10%010> 10® 10* 10° ! 2 3 4 5 ! 2 3 4 5
78 560 _i7g 010% 10° 10* 10 _pgg 010° 10°  10* 10
CD38 FITC-A CD45 PerCP-A CD38 FITC-A CD5 APC-A
- - 0 003-84-CKA . R e HVIR
E 5 0_003-£4-33/56/DR F - G & 0 _003-84-20/138/38
o O o
2] = 1.
<o E EE 1%
i o g
o « o | 02 ©
FAE 851 51
22 22 ce
(6] 9 &)
o O oy o
=] ] {iae =R e
o 7 o 3 S ;
1] 1 [t} I}
< —rr - T T @ T © L P ik .
_1030 10 10®° 10* 10° _g1 0 102 10° 10* 10° '_4g0 010° 10*> 10* 10
HLA-DR FITC-A ckappa FITC-A CD20 APC-A

Figure 3. Part of the myelo-fluid analyzed by flow cytometry revealed 7.1% clonal plasma cells. Flow cytometry was used to detect the expression of (A) CD45
and CD38, (B) CD45, (C) CD38 and CD19, (D) CD5 and CD19, (E) CD56 and HLA-DR, (F) ckappa and clambda and (G) CD20 and CD138.
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Figure 4. Serum immunofixation electrophoresis results. (A) Serum immuno-
fixation electrophoresis for IgA, IgG, IgM, k and A were negative. (B) Serum
immunofixation electrophoresis for IgD and IgE were negative. Ig, immuno-
globulin; SP, serum protein.

treatment of LCDD. Treatment strategies comprise systemic
chemotherapy with or without autologous stem cell transplanta-
tion to eliminate the plasma cell burden in the bone marrow
that produces light chains. The bortezomib-based regimen is
the most common chemotherapy protocol (14), and anti-CD38
antibody is also an effective option for patients with LCDD
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Figure 5. Parameters of hematologic and renal response at various time-points
after clone-directed therapy. Cr, creatinine; eGFR, estimated glomerular
filtration rate; dFLC, difference between involved and uninvolved free light
chains; Fx/F\, serum free /A ratio.

due to its direct antitumor and immunomodulatory mechanism
(5.9,10,15,16).

As part of the present study, 12 previously reported
cases of LCDD diagnosed after kidney transplantation were
reviewed and summarized (Table I) (4,17-25). These 12 cases
comprised 8 males and 1 female, and the sex of the other
3 cases was unknown. This suggests greater male suscep-
tibility. The median age was 52 years (range, 28-72 years).
Serum immunofixation electrophoresis was available in 10
of 12 patients and was negative in 5. Serum immunoglobulin
types seemed to be nonspecific. Urine immunofixation elec-
trophoresis was available in 8 of 12 patients and negative
in 2. Five of 10 patients had negative serum immunofixa-
tion electrophoresis for monoclonal proteins, and 6 of 12
patients were confirmed to have de novo LCDD after review
of their original kidney biopsies. Unfortunately, serum and
urine monoclonal light chain could not be detected in the
patient of the present study. Retrospective analysis of the
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patient's first renal biopsy specimen was not possible due
to it being unavailable, and thus, it remains undetermined
whether LCDD was recurrent or de novo. Most patients
with delayed diagnosis had negative serum immunofixation
electrophoresis. Serum and urine immunofixation electro-
phoresis was negative in 3 of 9 patients. The positive rate
of blood M protein (5/10 patients) was lower than corre-
sponding urine M protein (6/8 patients). As for free light
chain assays, increased involved serum free light chains
(4/4), an abnormal /A ratio (4/4) and difference between
involved and uninvolved free light chains (dFLC) (3/3) were
reported. The determination of serum free light chains may
be crucial for identifying LCDD in clinical practice.

There is no standard clinical treatment for LCDD due to
its rarity. Currently, treatment is based on regimens used in
multiple myeloma and amyloid light chain amyloidosis, and it
is generally accepted that the bortezomib-based regimen repre-
sents a successful first-line therapy (14,26). The patient of the
present study was started on a Vd regimen and then switched
to the anti-CD38 antibody regimen. Anti-CD38 antibody can
improve the depth of response and prevent the progression of
renal failure in treated LCDD (9,10). No severe infusion-related
reaction and no severe grade 4 adverse event occurred during the
course of anti-CD38 antibody therapy. The daratumumab-based
regimen does not belong to the experimental treatment, which
is an effective option for patients with LCDD (9,10). The best
response achieved by the patient of the present study was hema-
tological partial response (>50% reduction in dFLC). However,
the patient's renal function did not improve and he remained in
end-stage kidney disease. Milani ez al (10) also reported that
two patients progressed to end-stage renal disease and one of
them did not respond to anti-CD38 antibody, and the other
experienced further deterioration of renal dysfunction. Thus,
anti-CD38 antibody is effective in treated LCDD but it may not
overcome the marked deterioration of renal function. Further
large multicenter retrospective and prospective studies are
required to assess the role of anti-CD38 antibody.

A limitation of the present study was that for the allograft
kidney biopsy specimens, which were sent to an external
hospital for analysis, no high-definition images were acquired
and scale bar/magnification details of light microscopy, immu-
nofluorescence and electron microscopy of the biopsy were not
available.

In conclusion, a panel of serum immunofixation electro-
phoresis, urine immunofixation electrophoresis and serum
free light chain assays can improve the early recognition of
LCDD. Early clone-directed therapy can result in a deeper
hematological response and better renal outcome. Anti-CD38
antibody may help patients with LCDD obtain a rapid and
profound hematological response that preserves kidney func-
tion. However, it may not overcome the marked deterioration
of renal function in LCDD.
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