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Abstract

Monoclonal gammopathy of renal significance is defined as kidney
injury due to underlying immunoglobulin-secreting plasma-cell or B-
cell clone. Here, we report the case of a patient with incomplete Fan-
coni Syndrome diagnosed two months after Kidney Transplantation
(KT), which revealed crystalline k-Light-Chain Proximal Tubulopathy
(LCPT) on the kidney biopsy. Further investigation demonstrated 5%
of dystrophic monoclonal plasma cells in the bone marrow. Clone-
targeting chemotherapy followed by autologous stem cell transplanta-
tion were rapidly effective achieving very good partial response. Four
subsequent biopsies performed up to 2 years post diagnosis showed
no LCPT relapse. Hematological response was still maintained after 5
years. Monoclonal gammopathies of renal significance frequently re-
lapse after transplant and there are currently no specific recommenda-
tions on treatment. ASCT following chemotherapy may be an efficient
therapeutic option.
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Introduction

Monoclonal Gammopathies of Renal Significance (MGRS)
are defined as a B-cell or plasma-cell clonal disorders that do
not fulfil the criteria for malignancy yet produce a monoclonal
nephrotoxic immunoglobulin that can lead to kidney injury [1-
3]. Despite an elevated rate of recurrence, MGRS is not a con-
tra-indication for Kidney Transplantation (KT). Control of clonal
immunoglobulin before KT is highly recommended, as is its
close follow-up after treatment [2,4]. Here, we present a case
of Fanconi Syndrome (FS) diagnosed early after KT that unveiled
crystalline kappa Light Chain Proximal Tubulopathy (LCPT) as
the most likely native kidney disease. Clone-targeted therapy
with autologous stem cell transplantation led to resolution of
the histologic signs of the disease and maintained hematologi-
cal response.

Case report

A 57-year-old woman with presumed diabetic nephropathy
developed end-stage renal disease 7 years after diagnosis. She
had no other relevant medical history and no macro- or micro-
vascular complications from diabetes. In November 2014 she
underwent KT with a living-donor. She received induction thera-
py with basiliximab and maintenance immunosuppressive regi-
men including low dose tacrolimus, low dose everolimus and
steroids. With an uneventful postoperative period, serum cre-
atinine stabilized at 0.88 mg/dL. Two months after transplanta-
tion she developed acute rise in serum creatinine up to 2,15
mg/dL. Tacrolimus and everolimus blood through levels were
within the normal range. No donor specific antibodies were
identified. Renovascular Doppler ultrasonography was normal.
Urinalysis showed an incomplete FS, with proteinuria of 1.75
g/g, hypomagnesemia, hypophosphatemia with increased frac-
tion excretion of phosphorus (42%) and normoglycemic glycos-
uria and hypouricemia.

An allograft kidney biopsy was performed.

Light microscopy showed normal glomeruli and no signs of
rejection. In the tubules, green droplets within the cytoplasm
of proximal epithelial cells on Masson Trichrome were seen.
Immunofluorescence and immunohistochemistry staining for
Kappa LC was negative in glomeruli and strongly positive in
proximal tubules, whereas staining for Lambda LC was nega-
tive. Electron microscopy revealed numerous crystalline rhom-
boid inclusions within the cytoplasm of proximal tubules, which
stained for Kappa LC on immunogold (Figure 1). Final diagnosis
was crystalline kappa LCPT.

Further investigations revealed urinary Kappa Free Light
Chains (FLC) representing 24% of proteinuria. Hypogammaglob-
ulinemia with an excess of k (502 mg/L) and no A-FLC were found
in the serum. The bone marrow aspirate revealed 5% of dys-
trophic monoclonal plasma cells. Monoclonal k-gammopathy
of renal significance was diagnosed. Moreover, retrospective
examination of day-zero serum protein electrophoresis showed
hypogammaglobulinemia at 5.9 g/dL with 2 microparaproteins,
Kappa and IgG Kappa.

Everolimus was discontinued. After four courses of chemo-
therapy associating bortezomib, cyclophosphamide and dexa-

methasone followed by high dose melphalan supported by
Autologous Peripheral Blood Stem Cell Transplantation (ASCT),
very good clinical and histological efficacy were achieved. Dif-
ferential FLC (dFLC) decreased to 2 mg/dL immediately after
treatment. Very Good Partial Response (VGPR) was maintained,
despite fluctuations in dFLC after 30" month post-KT. In par-
allel, serum creatinine decreased and at one-year post-trans-
plant measured glomerular filtration rate increased to 48 mL/
min/1.73 m? (Figure 2).

Early post-ASCT period was unremarkable. Despite fluctua-
tion in both serum creatinine and dFLC, subsequent allograft
biopsies performed at months 18, 26 and 40 post-KT detected
neither LCPT recurrence, nor histologic signs of TMA (Figure 2).

Discussion

We describe a case of a 57-year-old KT recipient who devel-
oped incomplete Fanconi Syndrome two months after KT, un-
veiling crystalline k-LCPT. Early recurrence in our case possibly
reflects a high burden of monoclonal FLC at the time of KT and
questions the initial diagnosis of diabetic nephropathy on the
native kidney — which was not confirmed histologically.

Initial evaluation of MGRS includes assessment of the char-
acteristics of the underlying clone, the type of nephropathy and
its impact on renal function. As for other MGRS, the aim of the
treatment of LCPT is to preserve renal function by targeting the
underlying plasma cell or lymphoid cell clone that is producing
the nephrotoxic M protein. Clone-targeting therapy is indicated
if renal lesions are expected to be at least partially reversible
and possible toxicities from treatment are acceptable accord-
ing to each patient’s performance status. However, except for
amyloidosis, there are currently no evidence-based recommen-
dations for treatment of MGRS [1].

Anti-myeloma agents — such as bortezomib-based regimens
—are used in plasmocytic disorders. Bortezomib has a non-renal
metabolism and has proven efficacy even in patients with renal
impairment with multiple myeloma [5]. In eligible patients, au-
tologous stem cell transplantation appears to provide the best
renal outcomes [6,7]. A decision to undergo ASCT should be
made on a case-by-case according to risk-benefit assessment.
In general, younger patients with good pulmonary and cardiac
function and good performance status are eligible for ASCT1.
In this case, presentation with rapid decrease in renal function
early after KT in a young patient in whom the underlying clone
might had led to ESRD made us recommend more aggressive
treatment with chemotherapy and ASCT.

In a recent series from Heybeli et al, they report 3 cases of
treatment-naive k-LCPT patients who recurred at 25,68- and
423-days post-KT [8]. One patient did not receive treatment af-
ter the recurrence. A second patient achieved Very Good Partial
Response (VGPR) with bortezomib-based therapy. Despite re-
turn to baseline renal function, 5-year protocol biopsy still de-
tected LCPT. A third patient with early recurrence was treated
with ASCT and achieved VGPR. However, the patient died of
infectious complications 25 months post-KT. Another case of
treatment-naive LCPT recurrence after KT was described by An-
gioi et al. [9] in whom a bortezomib-based therapy, led to VGPR.
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Kidney biopsy at M2 post-KT
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Figure 1: Renal biopsy at two months (A to H) and 40 months (I to L) after kidney transplantation. A and
E - Tubular epithelium with augmented cells and green droplets under light microscopy, without crystals;
minimal interstitial inflammation (Masson Trichrome; original magnification, A - X20 and B - X40). Cand G -
Direct immunofluorescence showing strong anti-k cytoplasmic staining in proximal tubular cells (E), and no
staining for anti-A (F) (original magnification, X10). D and H - Immunohistochemistry with strong anti-k cy-
toplasmic staining in proximal tubular cells (C), and no staining for anti-A (D) (original magnification, X10). B
and F - Electron microscopy with numerous rhomboid crystals in proximal tubule epithelial cells’ cytoplasm,
lysosomes and endolysosomes. Crystals present positive staining for immunogold k (F), but it is negative for
immunogold A. I and J - Immunohistochemistry with no cytoplasmic staining for both anti-k (1) and anti-A (J)
(original magnification, X10). K and L - Direct immunofluorescence with no staining for both anti-kand anti-A

\\(original magnification, X10).

/

a TR

TAC+PDN

600 2000

1800

1600

Differential ree light chains (mg/L)

—@— Protein to creatinine ratio

MO M2 M4 M6 M8 MI10 MI2 M14 M16 M18 M20 M22 M24 M26 M28 M30 M32 M34 M36 M38 M40 M42 M44 M46 M48 M50 M52 M54 M56 M58 M60O

—@—Serum creatinine

Figure 2: Timeline of treatments with serum creatinine, urine protein-to-creatinine ratio and differential of
free light chains in serum. ASCT - Autologous Stem cell Transplantation; EVR - Everolimus; FLC - Free Light
\\Chains; PDN - Prednisolone; TAC - Tacrolimus; TMA - Thrombotic Microangiopathy.
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Assessment of response to therapy relies both on renal —
eGFR and proteinuria — and hematological parameters — serum
FLC and urine and plasma electrophoresis and immunofixation.
Absence of detectable monoclonal light chain defines complete
remission but VGPR — defined as dFLC less than 40 mg/dL or
at least a 90% reduction in the involved FLC — correlates with
better renal outcomes [2,4,6,10,11]. In our patient, renal func-
tion stabilized at an eGFR of 33 mL/min/1.72 m? with low grade
proteinuria. Despite fluctuations in dFLC during follow up, no
monoclonal FLC were detected and neither LCPT nor aspects
of TMA were identified in the 4 subsequent biopsies that were
performed up to 2 years after treatment and no further clone-
targeting chemotherapy was administered.

There are currently no recommendations on immunosup-
pression modification strategies in patients with monoclonal
gammopathies [11]. In our case, reduction of overall immu-
nosuppression to a two-drug regimen was adopted with no
subsequent rejection. There are no reports on higher rates
of rejection or infection among patients who undergo ASCT
or treatment with proteasome inhibitors for AL Amyloidosis.
However, treatment with immunomodulatory drugs such as le-
nalidomide have been implicated with higher risk of rejection
[11,12].

To summarize, we describe a case of a patient with ESRD
who was diagnosed with crystalline k-LCPT two months after
KT. Treatment with chemotherapy and ASCT delivered favorable
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renal and hematologic response, up to 5 years after treatment
and histological documentation up to 2 years, with no LCPT re-
currence.
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