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onoclonal gammopathy describes the presence of
IVI a monoclonal immunoglobulin (mIg) in the
serum or urine that is secreted by a clonal population of
the B-cell lineage.' ~ The clonal population can cause
organ damage via a variety of mechanisms such as tu-
mor burden, immunomodulation, and mIg deposition.
The term monoclonal gammopathy of renal significance
is used to describe kidney involvement that is not due
to tumor burden. Patients with monoclonal gammop-
athy of renal significance often develop progressive
renal dysfunction that can progress to end-stage kid-
ney disease, and it commonly recurs after kidney trans-
plantation.”” Thus, management of monoclonal
gammopathy of renal significance has shifted from sup-
portive therapy to aggressive treatment directed to-
ward the presumptive underlying B cell or plasma
cell clone if one is identified.”

Proliferative glomerulonephritis with monoclonal Ig
deposits (PGNMID) is a unique form of monoclonal
gammopathy of renal significance, where kidney
damage occurs as the result of deposition of mIg in
kidney glomeruli.' * Patients with PGNMID typically
present with proteinuria (often in the nephrotic range),
microscopic hematuria, and abnormal kidney function.
Only 30% of patients will have a detectable clonal
population of B cells.? Histologically, a mem-
branoproliferative glomerulonephritis pattern is most
common, but PGNMID may also exhibit an endoca-
pillary proliferative or membranous (MN) pattern of
injury.4 Around 50% of patients have IgG3K mono-
typic glomerular deposits, and almost all have C3
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deposits by immunofluorescence.” Around 20% of
patients with PGNMID progress to end-stage kidney
disease.” The treatment strategy for PGNMID relies on
targeting the B cell or plasma cell clone if one is
identified. The therapeutic approach to patients
without an identifiable clone is not clear. In many
centers including ours, patients are initially treated
with a plasma cell-targeted regimen such as bortezo-
mib and dexamethasone (with or without cyclophos-
phamide). Other centers use B cell-targeted agents such
as rituximab.

Daratumumab is an anti-CD38 human IgG1lK mono-
clonal antibody that depletes plasma cells, which are
the major antibody-secreting cells in multiple myeloma
(MM). Daratumumab is increasingly being used for
refractory and/or relapsed MM.’ In addition, because
of its favorable safety and tolerability profile, it is also
being incorporated into regimens for treatment-naive
MM,® and hence it represents a potential therapeutic
option for patients with PGNMID. Until recently, data
describing the use of daratumumab in patients with
PGNMID were scarce. Zand et al. reported the outcome
of 10 patients with PGNMID, 7 of which were treat-
ment naive.’ During the course of the 12-month study,
all patients achieved a partial response and 4 achieved a
complete response. Additionally, there were no serious
infections, grade 3 or 4 anemia, leukopenia, or throm-
bocytopenia in the PGNMID patients. However, a
decrease in immunoglobulin levels was observed in
most patients. Data describing the efficacy of dar-
atumumab for PGNMID patients resistant to traditional
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plasma cell-targeted therapy are lacking. Thus, we
performed an institutional case review analysis assess-
ing the safety and efficacy of daratumumab in PGNMID
patients who did not respond to a bortezomib-based
regimen.

We identified five patients who were treated with
daratumumab after not responding to a bortezomib-
based regimen. For most of the patients, multiple
immunomodulatory therapies were tried in addition to
bortezomib, without success prior to initiation of Dar-
atumumab (Table 1). All patients were females with a
median age of 25.8 years (interquartile range 21.2—46.8)
at the time of first kidney biopsy demonstrating
PGNMID. All patients underwent serial hematologic
evaluation and a bone marrow biopsy. Only 1 patient
(patient 3) had a detectable serum monoclonal protein
and a monoclonal plasma cell population on bone
marrow biopsy at diagnosis. After treatment with
daratumumab, all patients developed a circulating IgGK
monoclonal protein that was sometimes different from
the monoclonal protein detected in the kidney and
likely represented daratumumab itself. For example,
patient 4 developed a serum IgGK gammopathy despite
having IgG3-A glomerular deposits.

A variety of histologic patterns including mem-
branoproliferative glomerulonephritis, membranous,
and mesangioproliferative glomerulonephritis (Mesan-
gioPGN) were identified on kidney biopsy (Table 2).
Three patients had more than 1 kidney biopsy (patients
1, 2, and 4). The histologic pattern did not change with
repeated biopsies in patients 1 and 4; however, patient
2 presented initially with a membranous pattern that
evolved into a membranoproliferative glomerulone-
phritis pattern and later a MesangioPGN pattern at
biopsy 4. The majority of patients had nephrotic-range
proteinuria at the start of daratumumab therapy with a
median of 9.3 g/d (interquartile range 7.2-10.0). The
median eGFR was 46 ml/min per 1.73 m’ (interquartile
range 29-114). The median follow-up time was 11.2
months (interquartile range 9-12.4).

Overall, 1 patient (patient 3) achieved a complete
proteinuric response (defined in the Methods section,
Supplementary Material), with proteinuria decreasing
from 9.3 to 0.2 g/d. This patient also achieved hema-
tologic response with resolution of urine monoclonal
protein and normalization of the serum light-chain
levels and ratio. Another patient (patient 4) devel-
oped renal response (defined in the Methods section,
Supplementary Material), with proteinuria decreasing
from 3.2 to 1.4 g/d. Her most recent kidney biopsy
demonstrated disappearance of IgG staining; however,
she had persistent strong C3 staining suggesting po-
tential overlap with C3 glomerulopathy. Patient 1 did
not achieve a renal response (proteinuria decreased
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Table 1. Demographics and clinical characteristics
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Table 2. Kidney biopsy findings

Interstitial
Glomeruli fibrosis
Predominant with and tubular Predominant Location of
histologic Age at sclerosis atrophy Predominant light chain immune-type
Patient pattern biopsy, yr  (LM), % (LM), % Ig (IIF) (lIF) deposits (EM) Vascular findings (LM) Concomitant ATN
1 MN 25.82 58 25-50 IgG1 K M, subEpi, IM Normal No
MN 28.56 40 25-50 1gG® K IM—resolving® Moderate infimal thickening of No
arteries, hyaline changes in
arterioles
2 MN 21.20 0 <25 IgG1 K M, IM, subEpi Normal No
MN 24.09 56 25-50 IgG1 K M, subEpi, IM, Arteriolar wall thickening No
subEndo
MPGN 26.68 25 25-50 1gG1 K M, subEpi, subEndo  Moderate intimal thickening of No
arferies, hyaline changes in
arterioles
MesangioPGN 28.29 63 25-50 IgG1 K M, IM, subEpi Moderate infimal thickening of Yes
arferies
3 MPGN 46.75 10 <25 IgG1 K SubEpi, subEndo Moderate infimal thickening of No
arferies, hyaline changes in
arterioles
4 MPGN°® 17.95 0 <25 1gG3 A M, subEpi, IM, Normal Yes
subEndo
MPGN © 23.49 0 <25 1gG® Equal SUbEpi, IM, Normal No
subEndo
MPGN © 28.12 4 <25 1gG3 A subEpi, IM, Mild intimal thickening of arteries No
subEndo
MPGN © 30.66 8 <25 None None Minimal subEpi Mild infimal thickening of arteries No
5 MesangioPGN 78.14 13 <25 1gG3 K M, subEpi, subEndo  Moderate intimal thickening of No

arteries, hyaline changes in
arferioles

ATN, acute tubular necrosis; EM, electron microscopy; IIF, indirect immunofluorescence; IM, intramembranous LM, light microscopy; M, mesangial; MesangioPGN, mesangioproli-
ferative glomerulonephritis; MN, membranous nephropathy; MPGN, membranoproliferative glomerulonephritis; subEndo, subendothelial; subEpi, subepithelial.

2Subclass staining was not performed.

PRepeat kidney biopsy revealed resolving immune deposits but extremely damaged basement membrane.

°Patient had strong C3 staining in all of her biopsies.

from 7.3 to 4.8 g/d); however, her repeat biopsy
demonstrated resorbing immune deposits but signifi-
cant damage to the glomerular basement membrane
(Supplementary Figure S1), which might explain her
persistent proteinuria. Patient 5 did not achieve renal
response but had limited follow-up time (5 months).
Patient 2 had advanced renal dysfunction at the time of
starting daratumumab (eGFR 19 ml/min per 1.73 m?).
After 2 months of treatment, she developed sepsis from
multifocal pneumonia and acute kidney injury due to
acute tubular necrosis (noted on repeat biopsy),
resulting in end-stage kidney disease and dialysis
dependence. However, before developing sepsis, she
appeared to be responding to daratumumab with
improvement in eGFR from 19 to 28 ml/min per 1.73 m*
and improvement in 24-hour urine protein from 10 to
2.8 g/d, thus achieving renal response prior to her
hospitalization. Aside from the infectious complication
noted in patient 2, daratumumab was well tolerated
with no additional major adverse effects.

In our cohort of bortezomib-resistant PGNMID, 4 of
5 patients demonstrated some improvement after
treatment with daratumumab. Three patients achieved
renal response at some point during treatment, and a
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fourth demonstrated resolving immune deposits sug-
gestive of histologic The patient
achieving complete proteinuric response was also the
only patient with a detectable plasma cell clone, and
achieved a hematologic response, supporting the efficacy
of clone-directed therapy. Our results are encouraging
for several reasons. First, none of the patients progressed
to end-stage kidney disease due to PGNMID. The patient
who did progress to end-stage kidney disease was
improving prior to suffering from sepsis-induced acute
tubular necrosis. Second, all patients had a decrease in
proteinuria level, and 2 patients demonstrated
improvement in kidney histology. Only 1 patient suf-
fered from a severe adverse effect, and none of the pa-
tients suffered reactions at the time of infusion.

In conclusion, this study supports and extends the
recently reported prospective clinical trial findings by
Zand and colleagues.7 Despite the small number of
patients included in these cohorts, daratumumab ap-
pears to be effective and well-tolerated. Daratumumab
appears to be a viable option for both treatment-naive
and treatment-resistant PGNMID and deserves evalua-
tion in larger trials as a single agent or in combination
with other B cell-targeted therapies.

improvement.
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