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Abstract

Introduction: B-cell depletion has been shown to be an ef-
fective strategy for the majority of patients with membra-
nous nephropathy (MN), and in PLA2R-positive MN, immu-
nologic remission (improvement or elimination of measur-
able serum anti-PLA2R antibodies) precedes renal remission.
Yet, cases exist of patients who do not achieve immunologic
remission despite achieving peripheral B-cell depletion. This
has led to the hypothesis that some patients have plasma
cells that are responsible for producing anti-PLA2R antibod-
ies. Case Presentation: A 66-year-old man with a past medi-
cal history of hypertension, hyperlipidemia, and cerebrovas-
cular disease presented with nephrotic syndrome and was
diagnosed with PLA2R-positive MN on kidney biopsy. He
was refractory to multiple therapies including tacrolimus,
and was resistant to rituximab despite having achieved B-
cell depletion. He also did not enter into remission with plas-
mapharesis and cyclophosphamide. He then achieved im-
mediate immunologic remission after treatment with the
proteasome inhibitor bortezomib, which is used as first-line

therapy for multiple myeloma. Discussion/Conclusion: This
case suggests that considering the source of PLA2R antibody
production could lead to individualized and targeted thera-

pies for MN. © 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

B-cell depletion is an effective treatment strategy for
most cases of membranous nephropathy (MN), and in
PLA2R positive MN, improvement in serum anti-PLA2R
antibody levels precedes remission in proteinuria [1, 2].
Cases of MN that are refractory to B-cell depletion, and
higher remission rates observed with cyclophosphamide
versus rituximab [3, 4], have led to the hypothesis some
patients have long-lived plasma cells that are responsible
for anti-PLA2R antibody production, and that these pa-
tients may be candidates for anti-plasma cell agents such
as bortezomib. We report a patient with PLA2R-positive
MN who was refractory to B-cell depletion, but who
achieved immediate immunologic remission after treat-
ment with bortezomib, a proteasome inhibitor that is used
as first-line anti-plasma therapy for multiple myeloma.

karger@karger.com © 2021 The Author(s).
www.karger.com/gdz Published by S. Karger AG, Basel
\'l This is an Open Access article licensed under the Creative Commons
K p— Attribution-NonCommercial-4.0 International License (CC BY-NC)
a rg ers (http://www.karger.com/Services/OpenAccessLicense), applicable to

the online version of the article only. Usage and distribution for com-

B OPEN ACCESS mercial purposes requires written permission.

Jonathan J. Hogan

Division of Nephrology, Perelman School of Medicine, University of Pennsylvania
3400 Spruce Street

Philadelphia, PA 19104 (USA)

Jonathan.Hogan2 @ pennmedicine.upenn.edu



RTX RTX RTX RTX RTX RTX
%

10000 3 Y 5 4 10000 g . 5 10000 g ' 5
= 3 ; 2 = 3 @ = 3 " - EX
= B 4 5 - b 4 2z — ] 20 ©
g 10003 g g 10003 § g 10003 o
k= ] 38 £ 3 32 = ] 58
<100 2 S % 100 = g £ 100 = S
< 3 25 < 3 23 < 3 10 2
o B o o < 3 o 1 o
& 10 = 13 & 103 je & 104 2
= 3 @ g 3 > £ E 5 E
< | > < = - < | F

} L poob 0 & 1 , " 14 o -
0 500 1,000 0 500 1,000 0 500 1,000
Days since biopsy Days since biopsy Days since biopsy
—e— Anti-PLA2R (titer 1:x) —e— Anti-PLA2R (titer 1:x) —e— Anti-PLA2R (titer 1:x)
a —e— Serum creatinine, mg/dL b —e— Serum albumin, g/dL C —e— Ur Prot:Cr

Fig. 1. Treatment courses and laboratory trends for serum anti-PLA2R antibody and serum creatinine (a), serum
albumin (b), and proteinuria (c). Striped boxes indicate courses of plasmapheresis. RTX, rituximab; CYC, cyclo-
phosphamide; Bor/D-bortezomib/dexamethasone.

Case Presentation

A 66-year-old man with a past medical history of hypertension,
hyperlipidemia, and cerebrovascular disease presented with severe
nephrotic syndrome and was diagnosed with PLA2R-positive MN
on kidney biopsy. Serum anti-PLA2R antibody was markedly el-
evated at 1:2,560 by indirect immunofluorescence testing (IFF,
negative < 1:10). Figure 1 illustrates his treatment and follow-up.
After initial treatment with tacrolimus and prednisone, he re-
ceived 2 doses of intravenous rituximab 1,000 mg biweekly which
was repeated again at 6 months. He was found to have severe hy-
pogammaglobulinemia but did not develop any infections. De-
spite achieving complete peripheral B-cell depletion (CD19 0%),
he remained severely nephrotic and serum anti-PLA2R antibody
remained elevated (1:640 by IIF, 692 RU/mL by ELISA [normal
<19 RU/mL]). He was then treated with biweekly intravenous cy-
clophosphamide (chosen due to severe nausea and anorexia attrib-
uted to gastrointestinal tract edema) with dose escalation until he
developed neutropenia. He did not experience any other adverse
events with cyclophosphamide. Despite continued peripheral B-
cell depletion (CD19 0%), serum anti-PLA2R antibody remained
markedly positive (1:640-1:1,280). He also underwent 2 courses of
plasmapharesis in an attempt to remove the pathogenic anti-
PLA2R antibody. One month after his last cyclophosphamide
dose, and while on plasmapheresis, his serum anti-PLA2R anti-
body remained positive at 1:40. One month after stopping plasma-
pheresis, his serum anti-PLA2R antibody remained positive at
1:40-1:80 with continued severe nephrotic syndrome. He also re-
ceived subcutaneous immunoglobulin for his severe hypogamma-
globulinemia.

One month after stopping plasmapheresis, and 2 months after
his last cyclophosphamide dose, he started anti-plasma cell thera-
py with weekly bortezomib (1.3 mg/m?) and dexamethasone (20
mg weekly). One week after starting therapy, his serum anti-
PLA2R antibody had decreased by 2 dilutions, from 1:40 to 1:10,
and 2 weeks after starting therapy, his serum anti-PLAR was un-
detectable (<1:10). His serum creatinine also stabilized. He was
continued on weekly bortezomib and tapered off dexamethasone
over 4 months. His bortezomib dosing was changed to every other
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week dosing after 12 weekly doses, and then to monthly dosing
after 14 more weeks of therapy, then at which point it was stopped
(total duration of bortezomib was 11 months). His serum anti-
PLA2R antibody remained negative by both indirect immunofluo-
rescence test (<1:10) and ELISA (<1.8 RU/mL) during this time.
At last follow-up, 21 months after starting bortezomib and 9
months after discontinuation of all immunosuppression, his kid-
ney function had improved to (SCr 1.4 mg/dL), his serum albumin
normalized (3.7-4.0 g/dL), and his proteinuria has continued to
improve (best value 4.1 g/g) (Fig. 1). His hypogammaglobulinemia
improved with subcutaneous immunoglobulin therapy which was
being tapered, and his CD19 cells had recovered (8% [normal
6-29%], absolute count 176/pL [normal 110-660/uL]). His serum
anti-PLA2R antibody remains undetectable by IIF.

Discussion

In PLA2R-positive MN, a renal response depends on
achieving immunologic response (i.e., improvement or
disappearance of measurable serum anti-PLA2R anti-
body), which can precede improvements in proteinuria
and serum albumin by weeks to months. For decades, the
first-line treatment for MN has been cyclophosphamide-
based regimens, which are known to be effective for
achieving both immunologic and renal remission. How-
ever, additional treatment options for MN are needed due
to cyclophosphamide-related toxicity [3], particularly in
patients who require multiple treatment courses, as well
as for patients who are non-responders to cyclophospha-
mide.

The Membranous Nephropathy Trial of Rituximab
(MENTOR trial) confirmed substantial uncontrolled
data showing that B-cell depletion with rituximab is a
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more effective strategy for the treatment of MN than cy-
closporine [1, 2]. These results are expected to be incor-
porated into the next iteration of the Kidney Disease: Im-
proving Global Outcomes Clinical Practice Guidelines
for Glomerulonephritis for the management of MN. The
Sequential Treatment with Tacrolimus-Rituximab versus
Steroids plus Cyclophosphamide in Patients with Prima-
ry Membranous Nephropathy (STARMEN) study also
shed further light on the efficacy and safety of cyclophos-
phamide versus rituximab-based regimens [5].

However, there is an unmet need for additional treat-
ment strategies in patients who do not tolerate these ther-
apies, do not achieve immunologic remission with these
therapies, and/or develop anti-rituximab antibodies.
Case reports have shown that the “next-generation” anti-
CD20 antibodies obinutuzumab [6] and ofatumumab [7-
9] may be promising agents in such cases. Successful
treatment of rituximab-resistant patients with obinutu-
zumab and ofatumumab could imply that additional or
more complete B-cell depletion is required in such cases
to achieve immunologic remission, but also that the pro-
ducing anti-PLA2R antibody-producing cell is a CD20-
positive B cell.

An alternative hypothesis in patients who do not
achieve immunologic remission despite achieving pe-
ripheral B-cell depletion is that these patients have long-
lived plasma cells that are responsible for anti-PLA2R an-
tibody production. This was the rationale for prescribing
the proteasome inhibitor bortezomib, which is a first-line
therapy for multiple myeloma, to our patient who pre-
sented with severe PLA2R positive MN which was resis-
tant to multiple therapies despite documented peripheral
B-cell depletion. There is also an active clinical trial eval-
uating anti-CD38 antibody treatments to target plasma
cells in PLA2R-associated MN (NCT0415440).

This case suggests that anti-plasma cell therapy may be
useful in select cases of MN that are immunologically ac-
tive despite successful achieving B-cell depletion with
rituximab and/or cyclophosphamide. Two previous case
reports describe the use of bortezomib in MN: one in a
patient with MN after kidney transplant whose protein-
uria improved with bortezomib (1.3 mg/m?, 4 doses over
2 weeks) after having failed rituximab therapy [10], and a
second of a patient with severe nephrotic syndrome due
to MN who experienced a complete remission in protein-
uria with bortezomib therapy (1.6 mg/m? on days 1, 4, 8,
and 11) after having failed treatment with high dose ste-
roids and ramipril [11]. Both of these cases showed im-
pressive clinical responses to bortezomib, but lacked
PLA2R antigen testing on the kidney biopsy and serum
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anti-PLA2R antibody levels for assessment of immuno-
logic response.

The interpretation of our case report has some impor-
tant limitations. Most measurements of serum anti-
PLAZ2R levels were performed by indirect immunofluo-
rescence test, which is a semi-quantitative test, rather
than the quantitative ELISA assay. Moreover, the timing
of our patient entering remission with bortezomib-dexa-
methasone may be confounded by prior cyclophospha-
mide and plasmapheresis treatments.

The dose and duration of bortezomib therapy required
to induce an immunologic remission also require further
study. As noted previously, the prior 2 case reports pre-
scribed 4 doses of 1.3-1.6 mg/m? within a 4-week period.
We prescribed a long course of bortezomib therapy given
the significant comorbidities that he had experienced while
nephrotic, and his gradual improvement in rehabilitation,
quality of life, and volume status after having achieved im-
munologic remission. He was tolerating bortezomib well
and he agreed that a relapse would have been severely det-
rimental. Bortezomib must be prescribed with caution and
close monitoring given that it is known to cause severe
neuropathy in some patients. Monitoring of plasma cells
in the peripheral blood, as had been described in one of
prior case report [10], in addition to B cells and anti-PLA2R
antibody titers may assist with individualizing bortezomib
treatment to avoid over-exposure to the drug.

Notwithstanding these limitations, the rapid and sus-
tained remission that our patient experienced with bort-
ezomib after having failed multiple prior therapies, and
precedent for the use of anti-plasma cell therapies in oth-
er antibody-mediated diseases including MN, suggest
that further study of B- and plasma cell repertoires may
help developed individualized and targeted treatment
strategies for MN.
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