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Unusual clinical course

Focal segmental glomerulosclerosis (FSGS) very rarely occurs in patients with multiple myeloma. Much more
common are renal impairments secondary to monoclonal light-chain tubulopathy, AL amyloidosis, light-chain
deposition disease, and the so-called monoclonal gammopathy of renal significance.

We report the case of a 79-year-old myeloma patient without noticeable medical problems but with a long
history of myeloma treatment beginning 13 years ago. In the ninth line of therapy, he was successfully treat-
ed with belamaf mafodotin, an anti-BCMA monoclonal antibody coupled to monomethyl auristatin F. After 1.5
years of treatment, without any eye toxicity, and while he was in complete hematologic remission, he experi-
enced a very severe COVID-19 infection followed 1 month later by a nephrotic syndrome. The renal biopsy re-
vealed a FSGS not otherwise specified. He was successfully treated symptomatically. One and a half years lat-
er, and without treatment for 1 year, he is still in hematologic remission, with a remaining renal insufficiency.
Our patient had a particularly long response to belamaf mafodotin of more than 2.5 years, which is still on-
going. This is particularly remarkable because the very unusual acute renal impairment was not myeloma re-
lated. This is a very rare case of FSGS in a myeloma patient, potentially linked to a COVID-19 infection consid-
ering the chronology of the events and the immunosuppressive status secondary to the malignancy and its
treatment.

Multiple Myeloma ¢ Segmental Glomerulosclerosis
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Introduction

Multiple myeloma (MM) is the second most common hemato-
logic malignancy in developed countries after chronic lympho-
cytic leukemia. It is a plasma cell neoplasm normally affecting
elderly people, with a peak incidence at around 70 years of
age. The disease usually starts with asymptomatic monoclo-
nal gammopathy of undetermined significance (MGUS) [1] or
smoldering myeloma [2], with initiating genetic abnormalities
consisting of hyperdiploidy or immunoglobulin gene translo-
cations [3], and progressively evolves into symptomatic MM
with bone lesions, hypercalcemia, anemia, and renal insuf-
ficiency. Significant advances have been made in the treat-
ment of MM with the arrival of proteasome inhibitors, im-
munomodulatory drugs (IMiDs), CD38-targeted therapy, and,
more recently, anti-BCMA treatments [4], which have led to
better response and survival. However, all patients system-
atically relapse and a cure remains elusive [5]. Renal impair-
ment is always investigated and often already established at
diagnosis. When faced with renal insufficiency during therapy
for myeloma, it is essential to look first for relapse or progres-
sion of the myeloma, treatment-related factors (eg, bisphos-
phonate and thrombotic microangiopathy carfilzomib-relat-
ed), infections, or so-called gammopathy of renal significance
(MGRS) [6]. Other diseases, not myeloma-related, can also be
the cause. We report the case of a patient treated with belan-
tamab mafodotin who had MM in remission and presented
an atypical nephrotic syndrome with focal segmental glomer-
ulosclerosis (FSGS) not otherwise specified. The aim of the re-
port is to discuss the cause (s) of FSGS.

Case Report

Our 79-year-old man of African ancestry, with a follow-up start-
ing in 2011, was under treatment for I1gG kappa MM and had
a history of type 2 diabetes, arterial hypertension, and heart
failure. He initially presented bone lesions and his blood tests
showed a monoclonal spike of 34 g/L, an excess of kappa free
light chains (FLC) (511 mg/L, normal: 3.3-19.4 mg/L), a normal
creatinine level, tubular proteinuria (1 g/24 h, normal <0.15 g/d),
and a medullary plasma cell count of 38%. The karyotype was
not determined and the ISS score was 1. He received induction
treatment with bortezomib and dexamethasone followed by a
myeloablative dose of melphalan and autologous hematopoi-
etic stem cell transplantation, leading to a very good partial
response. Since then, many relapses have occurred and he has
received many different lines of therapy to which he respond-
ed temporarily. Notably, he was treated with bortezomib and
dexamethasone followed by maintenance therapy with bort-
ezomib at first relapse in 2014. In 2015, he was treated with
lenalidomide and dexamethasone and later in 2017 with da-
ratumumab and bortezomib. In 2019, he had a short course
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of pomalidomide and began therapy with bendamustine and
prednisone, but this was quickly replaced by carfilzomib and 1
year later by Selinexor in combination with bortezomib. Most
of these treatments had some efficacy, resulting in remission
lasting about 1 year on average. After using most of the avail-
able therapeutic arsenal, treatment with belantamab mafodo-
tin was initiated in May 2021. Surprisingly, this monothera-
py, administered intravenously at a dose of 2.5 mg/kg every
3 weeks, led to normalization of the patient’s clonal kappa
light chain (the Ig phenotype had been switched to kappa light
chain only), which decreased from 892 mg/L FLC to 15 mg/L
in 1.5 months. This complete remission has since been main-
tained, currently for a total of 2.5 years, without any notable
complications and with a very good corneal eye condition us-
ing preventive hydrating eye drops (Figure 1). While he was
under treatment with belantamab mafodotin, he contracted
a severe COVID-19 infection; therefore, the therapy was dis-
continued in November 2022. At that time, he was still in he-
matologic remission.

One month later, he suddenly developed generalized edema,
revealing a secondary nephrotic syndrome with an albumin-
emia of 20 g/L (normal: 35-53 g/L), a proteinuria of 3.23 g/24
h, glomerular proteinuria (mostly albumin), a proteinuria to cre-
atininuria ratio of 4.8 (normal <0.02 g/mmol), an albuminuria-
to-creatininuria ratio of 3.5 (normal <3 mg/mmol), and a serum
creatininemia of 182 pumol/L (normal <104 micromol/L) (with-
out hematuria or hypertension). An abdominal ultrasound scan
revealed ascites related to the nephrotic syndrome and corti-
co-sinusal dedifferentiation of both kidneys, which remained
normal-sized. A cardiac ultrasound scan showed moderate left
ventricular hypertrophy with preserved cardiac function (LVEF
56%). Cardiac MRI revealed no evidence of cardiac amyloido-
sis. A biopsy of the accessory salivary glands showed no ev-
idence of AL amyloidosis. Light microscopy of a renal biop-
sy showed focal segmental glomerulosclerosis not otherwise
specified (FSGS NOS) without deposits, with chronic glomer-
ular sclerosis lesions affecting one-third of the glomeruli (7
stamps on 20 glomeruli analyzed) and interstitial fibrosis oc-
cupying one-third of the cortex. The tubules had no tubular
casts. An immunofluorescence assay showed fairly abundant
endomembrane deposits of IgM and rarely IgA in the sclero-
hyaline glomerular lesions, but without deposition of IgG, Clq,
kappa or lambda clonality, amyloid deposits, or plasma cell in-
filtration (Figure 2A, 2B). APOL1 genetic phenotyping was low
risk for renal complication: GO/G2. Symptomatic treatment of
the nephrotic syndrome with furosemide plus an ACE inhib-
itor, and without immunosuppressive drug use, led to good
reduction of the edema. The cause of this event remains un-
determined. One year later, the renal function was stable: albu-
minemia was 37 g/L, serum creatininemia was 213 micromol/L
(eGFR=25 mL/mn), proteinuria was 1.4 g/L, and proteinuria/
creatininuria was 0.18 g/mmol, without hematuria. At the last
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Figure 1. Kappa free light-chain levels decrease after the first injection of belantamab mafodotin.

Figure 2. Light microscopy image of the patient’s renal biopsy showing focal segmental glomerulosclerosis not otherwise specified
(FSGS NOS) with sclerosis, hyalinosis, adhesion, and slight podocyte hyperplasia (arrow) (hematoxylin and eosin staining (A)
and periodic acid-Schiff staining, x100 (B)).

follow-up in April 2024, his hypertension was well controlled,
he had no hematuria, serum creatinine was 242 micromol/L
(eGFR=21 mL/mn), proteinuria was 0.46 g/L, and proteinuria/
creatininuria was 0.06 g/mmol. Currently, the patient is still in
hematologic remission despite discontinuing belantamab ma-
fodotin therapy 2 years ago.

Discussion

This case report helps understand the causes of FSGS in a my-
eloma patient. Belantamab mafodotin is a monoclonal antibody
targeting B-cell maturation antigen (BCMA), which is specif-
ically expressed on plasma cells. It is composed of a human-
ized afucosylated IgG1 conjugated with an inhibitor of micro-
tubule polymerization, monomethyl auristatin F (WVMAF) [7].
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It binds specifically to BCMA and acts through various mecha-
nisms: release of MMAF into the plasma cells, antibody-depen-
dent cellular cytotoxicity (ADCC), antibody-dependent phagocy-
tosis, and immunogenic cell death [7]. This case is interesting
for the length and depth of response to belantamab mafodo-
tin (2.5 years, including 1 year treatment-free) without any
corneal complications and for the appearance of a secondary
nephrotic syndrome.

In the DREAMM-2 study comparing 2 doses of belantam-
ab mafodotin (2.5 vs 3.4 mg/kg) in patients with refractory
or relapsed MM after treatment with proteasome inhibitors,
IMiDs, or anti-CD38 therapy, the overall response rate in both
groups was around 33%. The median progression-free surviv-
al was 3 months in both groups and the median overall sur-
vival was 9.5 months [8]. Our patient achieved a response of
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more than 2.5 years, with a rapid and deep response after only
2 months of therapy. Notably, he did not present any corneal
toxicity despite the long period of treatment. Patients in the
DREAMM-2 study, on the other hand, displayed keratopathy
or changes in their corneal epithelium (43% Grade 1 and 27%
Grade 2) in 70% of cases [8]. Real-world data on belantamab
mafodotin presented by the Mayo Clinic were similar to the
data from the DREAMM-1 and -2 studies: one-third of these
multi-refractory patients responded overall, but the duration
of response was very short, only 3 months on an average [9].

FSGS, a common histological finding in patients with protein-
uria, is a non-inflammatory glomerulopathy that can lead to
end-stage renal disease, although it can respond to therapy.
It may be caused by a variety of conditions and can be id-
iopathic, but it has rarely been associated with hematolog-
ic disorders and especially not with plasma cell disorders. In
2005, a retrospective study of the Mayo Clinic cross-refer-
encing patients having idiopathic FSGS and monoclonal plas-
ma cell disease found 4 MM and 9 MGUS in the 13 patients
with FSGS [10]. Interestingly, the renal lesions improved in pa-
tients treated for myeloma and relapsed when the myeloma
relapsed [10]. Two other reports described cases of patients
diagnosed with monoclonal gammopathy and steroid resis-
tant nephrotic syndrome where FSGS was found in the renal
biopsy [11,12]. Proteinuria decreased in both patients when
anti-myeloma treatment was started, the therapeutic effect
of cyclophosphamide on FSGS during MM supporting an as-
sociation between the 2.

The renal lesions in patients with monoclonal gammopathy are
mostly related to the monoclonal protein and are normally sec-
ondary to myeloma cast nephropathy, monoclonal immunoglob-
ulin deposition, or amyloidosis [13]. MGRS is less frequent [14].
Specifically, a nephrotic syndrome can occur in myeloma and
is mostly related to AL amyloidosis or light and/or heavy chain
deposition disease, but this was not the case in our patient.
Other lesions not related to the protein deposits or their prop-
erties are mainly hypercalcemia, acute tubular necrosis, hy-
pertensive arteriosclerosis, diabetic nephropathy, exposure to
contrast products for CT scans, and non-steroid anti-inflamma-
tory drugs [15]. The use of bisphosphonate (pamidronate) to
treat hypercalcemia and bone lesions has been linked in MM
to a characteristic collapsing variant of FSGS [15].

The present case showed no evidence of a link between the
monoclonal gammopathy and the renal disease. The pa-
tient was in hematologic remission and had not received
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any nephrotoxic drugs and, in particular, no bisphosphonate.
There are some very rare cases of light-chain crystal podo-
cytopathy [16], which can present as FSGS with a nephrot-
ic syndrome, but the histology found was not suggestive of
this rare entity or of MGRS, although electron microscopy
was not performed. The patient had experienced a recent
COVID-19 infection, which might explain the FSGS (COVAN:
COVID-associated nephropathy [17,18]). In a patient series,
the authors described 6 patients of recent African ancestry
who developed COVID-19-associated acute kidney injury with
podocytopathy, collapsing glomerulopathy, or both. They dem-
onstrated an association between high-risk gene variants in
the APOL1 gene, which encodes the APOL1 protein, and col-
lapsing glomerulopathy [19]. We suspect that myeloma and
its treatment-induced immunosuppressive status might have
contributed to the COVID-19 infection and subsequent ne-
phrotic syndrome.

The presence of BCMA has been described on podocytes in
a pediatric population and can induce a nephrotic syndrome,
but the relationship between belantamab mafodotin and this
type of FSGS is not known and is difficult to verify [20]. Our
patient’s renal function remained stable at around 25 mL/min.

Conclusions

We present the case of a MM patient treated successfully with
belantamab mafodotin who, while in hematologic remission,
developed a nephrotic syndrome secondary to focal segmen-
tal glomerulosclerosis. A COVID-19 infection had occurred 1
month before the acute kidney injury and is the most like-
ly explanation for the FSGS NOS. Our patient’s immune sup-
pressive status, related to the myeloma disease and its treat-
ment, might explain this viral infection and the subsequent
renal complication very rarely seen in patients with monoclo-
nal gammopathy.
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