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A rare case of MGRS with immunotactoid glomerulopathy
responding to bortezomib, dexamethasone, and rituximab
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1 | INTRODUCTION

Monoclonal gammopathy of renal significance (MGRS) is a
recently described disorder caused by pathologic monoclonal
protein (M-protein) leading to renal disease but little hema-
tologic disease burden.' Failure to treat patients with MGRS
can lead to poor outcomes due to progression of MGRS to
more advanced monoclonal gammopathies, or end-stage
renal disease.” We report a case of a 66-year-old woman
with MGRS leading to nephrotic syndrome and immunotac-
toid glomerulopathy (ITG). We hypothesized that aggressive
treatment of the patient's MGRS through B-cell depletion
and proteasome inhibition would improve her glomerulopa-
thy and clinical outcomes. She was treated with bortezomib,
dexamethaone, and rituximab with sustained normalization
of proteinuria and circulating IgM levels.

clone-directed therapy against sources of monoclonal proteins in order to prevent

progression to more advanced monoclonal gammopathies and renal failure.

immunotactoid glomerulopathy, monoclonal gammopathy of renal significance, nephrotic
syndrome, Waldenstrom's macroglobulinemia

2 | CASE DESCRIPTION

A 66-year-old woman was referred to our hematology clinic in
2016 with chronic mild granulocytopenia dating back at least
5 years (absolute neutrophil count 1500-2000 x 103/pL) and
new mild normocytic anemia (hemoglobin 11.1-11.6 g/dL from
baseline 12.0-13.0 g/dL). Her history was notable for vitamin D
deficiency and laparascopic hysterectomy, though she was oth-
erwise healthy. Her workup including comprehensive metabolic
panel, iron panel, vitamin B12, folate, fecal occult blood testing,
and viral serologies was all unremarkable. However, serum pro-
tein electrophoresis identified a monoclonal IgM « M-protein
at a concentration of 0.28 g/dL, free light chain ratio of 2.23
(normal 0.26-1.65), with a serum-free k of 22.9 mg/L (normal
3.3-19.4 mg/L). Quantitative immunoglobulins showed elevated
IgM levels of 517 mg/dL (normal 43-279 mg/dL) with low IgG
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(470 mg/dL, normal 791-1643 mg/dL) and normal IgA (84 mg/
dL, normal 66-436 mg/dL). She was diagnosed with monoclonal
gammopathy of uncertain significance and monitored. In 2018,
two years after her initial hematology consultation, she presented
to nephrology clinic with acute kidney injury (serum creatinine
1.39 mg/dL), peripheral edema, and hypertension. She had ne-
phrotic range proteinuria at 6 g/24 hours and hematuria, though
no Bence-Jones proteins were detected. Her serum IgM level had
climbed to 731 mg/dL at this time, with complement C3 low at
68 mg/dL (normal 79-152 mg/dL). She underwent renal biopsy
in April of 2018 which demonstrated immunotactoid glomeru-
lopathy with membranoproliferative glomerulonephritis pattern
(Figure 1A,B). Immunofluorescence of her renal biopsy showed
k light chain deposition in mesangial and capillary loops, with
heavy IgM (Figure 1C) and moderate C3 staining (not shown).
Electron microscopy revealed numerous immunotactoid depos-
its beneath the glomerular basement membrane (Figure 1D).
Thioflavin and Congo Red staining were both negative for amy-
loid. Her serum M-protein burden was unchanged. A bone mar-
row biopsy was obtained that was hypocellular (40%), though
otherwise demonstrated normal trilineage hematopoiesis without
immunohistochemical evidence of a monoclonal B-cell popula-
tion. However, flow cytometry performed on bone marrow aspi-
rate did identify a small (<5%) CD20*, CD5~, CD10~, CD23",
and B-cell population with k light chain restriction. A CT of the
neck, chest, abdomen, and pelvis was performed with IV con-
trast, and showed no pathological hepatosplenomegaly, lym-
phadenopathy, or lytic skeletal lesions to suggest Waldenstrom's
Macroglobulinemia (WM) or myeloma.

FIGURE 1
biopsy. A, PAS stain demonstrating

Microscopy of renal

mesangial expansion and mild
segmental sclerosis (arrows). B, Jones
stain demonstrating immune deposits
(arrows) along glomerular capillaries
which are negative for silver stain. C,
Immunofluorescence stain for IgM
showing 3+ staining on mesangial and
capillary loops (arrows). D, Transmission
electron microscopy showing numerous
immunotactoid deposits composed of
slightly curved, microtubular structures
with mean diameter of 38.6 nm, hollow
cores, and parallel alignment beneath
the glomerular basement membrane and
mesangium

.. 1985
Clinical Case Reports errn— W LEYJ_

She was reclassified with MGRS and treated with rit-
uximab 375 mg/m2 weekly, for four weeks, given over two
separate courses. She experienced stable serum M-protein
and free light chain burden, improvement of creatinine clear-
ance and hypertension. However, she continued to have ne-
phrotic syndrome. During this initial treatment course, her
urine albumin/creatinine ratio only showed mild improve-
ment from 8166 mg/g in November 2018 to 7670 mg/g in
June 2019. Due to her persistent renal dysfunction, we chose
to treat with a WM-inspired regimen consisting of bortezo-
mib, dexamethasone, and rituximab, for a total of 5 cycles.3
Following treatment with this regimen, her serum IgM, se-
rum-free k light chain, and creatinine have all normalized
(92 mg/dL, 14.1 mg/L, and 1.06 mg/dL, respectively), while
her urine albumin/creatinine ratio has improved dramatically
to 1307 mg/g at time of this publication (Figure 2). Her serum
M-protein remains detectable at 0.1 g/dL, thereby meeting
criteria for very good partial response per 6th International
Workshop on WM.*

3 | METHODS

This report is a retrospective chart review of one patient with
MGRS and immunotactoid glomerulopathy. The patient re-
viewed this manuscript and provided written informed con-
sent for the review of her medical records and publication of
the results, per the Declaration of Helsinki.

Bortezomib, dexamethasone, and rituximab (BDR)3:




KUANG ET AL.

1986 ..
_I_WI LEY_C|Inlca| Case Reports

renal biopsy * FIGURE 2 Treatment course
rituximab and laboratory parameters. BDR,
BDR I bortezomib + dexamethasone + rituximab
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Months since MGUS diagnosis

Cycle 1: bortezomib 1.3 mg/m2 IVondays1,4,8,and 11;
21-day cycle.

Cycles 2-5: bortezomib 1.6 mg/m2 IV on days 1, 8, 15,
and 22; 35-day cycle.

Cycles 2 and 5 only: dexamethasone 40 mg PO on days 1,
8, 15, and 22; rituximab 375 mg/m2 IV on days 1,8, 15, and
22; 35-day cycle.

Contact corresponding author for data acquisition and mi-
croscopy details.

4 | RESULTS AND DISCUSSION

Monoclonal gammopathy of renal significance is a newer di-
agnostic classification encompassing patients who meet crite-
ria for MGUS and otherwise have only renal disease caused
by monoclonal gammopathy of a nonmalignant nature." The
spectrum of renal pathologies that fall under MGRS is evolv-
ing and is largely due to deposition of monoclonal Ig fragments
in renal glomeruli.5 Immunotactoid glomerulopathy (ITG) is
defined by the pathognomonic finding of organized microtu-
bular deposits with diameters of 10-60 nm,>® as observed in
our patient. ITG is frequently caused by IgG paraproteins and
associated with CLL clones.®” Our patient's workup revealed
a CD57, CD237, and B-cell clone, which precludes a CLL-
related premalignancy. Further, IgM « light chain was found
to be the unifying lesion in our patient's studies, making her
case even more unusual. Although she was initially referred to
hematology clinic for chronic mild granulocytopenia, it is un-
clear if this was in any way related to her underlying MGRS.
The findings of mild anemia on her initial presentation may be
best attributed to hematuria in the setting of a developing ITG.

Clinicians currently have no firm guidelines for treatment
of MGRS or suspected MGRS. The hematologic outcomes
of this disease entity were only recently described. A large
retrospective analysis by Steiner and colleagues found de-
creased PFS and OS in pathologically proven MGRS patients
as compared to MGUS patients.2 Despite an imbalanced co-
hort number due to the rareness of MGRS cases, the authors
clearly demonstrated that MGRS patient have increased risk
of progression to more advanced monoclonal gammopathies
such as multiple myeloma or smoldering myeloma when
looking across all Ig subtypes. However, it is known that pa-
tients with IgM MGUS are at higher risk for developing WM
and non-Hodgkin's lymphomas than their non-IgM MGUS
counterparts.8 Steiner and colleagues also found MGRS pa-
tients to have a higher risk of progression to end-stage renal
disease (ESRD) as compared to MGUS patients. This obser-
vation is in line with older data from Heilman and colleagues
showing that 82% of MGUS with light chain deposition pa-
tients progressed to ESRD despite therapy.9 Thus, MGRS
likely represents a distinct entity from MGUS with higher
rates of both hematologic and renal disease progression.

While it is broadly understood that renal dysfunction in
the setting of MGUS should be investigated with renal bi-
opsy, under-recognition of the increased risk of progression
of MGRS as compared to MGUS can lead to undertreat-
ment and even misclassification. Our patient presented with
MGRS manifested as ITG, with classic signs of nephrotic
syndrome. Typically, ITG is more closely associated with
malignant conditions such as CLL, lymphoplasmacytic lym-
phoma, and multiple myeloma,” and to our knowledge, there
has only been one other case report of ITG associated with
IgM MGRS. Gabbay and colleagues described a 83-year-old
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male patient who was initially diagnosed with MGUS and
ITG 14 years prior to the report.10 He ultimately succumbed
following progression of MGRS to WM and lymphoplasma-
cytic lymphoma. Given the evidence currently available in the
literature, we assumed our patient to be at increased risk for
progression to WM or ESRD and with her minimal burden of
comorbidities; we determined that it was in her best interest
to treat her disease aggressively to prevent these outcomes.

Very little prospective data are available to guide treat-
ment for MGRS. Expert opinion currently recommends a
clone-directed applroach.l’(”Il Gumber and colleagues re-
ported in a recent case series over a dozen MGRS patients
treated by this approach.'* Notably, nearly all of their patients
had an IgG paraprotein or renal deposit identified, and most
had no clonal involvement by bone marrow biopsy. Their
treatment outcomes were encouraging, with most patients
demonstrating at least partial response to rituximab-based
treatment regimens. We discussed upfront aggressive treat-
ment with our patient and opted for rituximab monotherapy
first in an attempt to avoid more toxic therapies. Due to the
minimal renal response to rituximab, marked by persistent
massive proteinuria, we proceeded with a bortezomib-based
regimen. We had also discussed employing a cyclophospha-
mide regimen given the patient's [gM paraprotein and renal
dysfunction“; however, due to the patient's desire to avoid
toxic therapies and take a step-wise approach, we chose
bortezomib, dexamethasone, and rituximab first.? Currently
available antiplasma cell and anti-B-cell regimens would
likely all have some activity against the broad spectrum of
MGRS clones, and more studies are needed to define which
regimens are best for each pathology.

In summary, we present a rare case of MGRS with ITG
caused by IgM « paraprotein from a non-CLL B-cell clone.
Our patient has achieved a very good partial response to bor-
tezomib, dexamethasone, and rituximab, and will be moni-
tored for continued improvement. Monoclonal gammopathy
of renal significance is an under-recognized disease, but
aggressive management may delay hematologic and renal
progression of disease. To this end, more clinical studies
are warranted to better define long-term outcomes for these
patients.
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