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A Case of Collapsing Glomerulopathy Secondary to
Romidepsin Therapy in a Patient With Subcutaneous
Panniculitis-Like T-Cell Lymphoma

Sakshi Kapur®¢, Ryan P. Brown®, Michael B. Stokes®, Miles B. Levin¢

Abstract

We report a case of a 44-year-old female with subcutaneous pannic-
ulitis-like T-cell lymphoma, who developed acute renal failure and
nephrotic syndrome following treatment with romidepsin. Renal
biopsy revealed collapsing variant of focal segmental glomerulo-
sclerosis (FSGS), with good clinical response to high dose steroids.
Although there is an association between paraneoplastic glomeru-
lonephritides and lymphoma, in this case the temporal association
and response to therapy, despite progression of the lymphoma, fa-
vor FSGS secondary to romidepsin therapy. To our knowledge, this
is the first reported case of collapsing FSGS secondary to romidep-
sin therapy.

Keywords: Focal segmental glomerulosclerosis; Romidepsin;
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Introduction

Romidepsin, a histone deacetylase inhibitor, is used to treat
cutaneous T-cell lymphoma in patients who have failed at
least one prior systemic therapy. Glomerular injury second-
ary to romidepsin has not been previously described. Our pa-
tient developed nephrotic syndrome collapsing variant focal
segmental glomerulosclerosis (FSGS) immediately follow-
ing treatment with romidepsin. Although her lymphoma con-
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tinued to progress on chemotherapy, the nephrotic syndrome
responded well to steroids. Various agents such as bisphos-
phonates, heroin, lithium, interferons and anthracyclines are
known to cause collapsing FSGS. Our case highlights glo-
merular injury (collapsing FSGS) as a potential side effect of
romidepsin therapy.

Case Report

A 44-year-old African American female presented with a
one-week history of fever, chills and a mass in the right sub-
mandibular region. Six weeks previously, she had noticed
two soft tissue masses in her left leg. She also reported a fifty
pound weight loss and occasional night sweats over the last
six months. She had an extensive family history of ovarian
cancer and was tested positive for BRCA mutation.

Head and neck exam revealed a mass, measuring 3 x 2
cm, in right submandibular region. Two masses, one in left
upper thigh and other behind left knee, measuring about 5 x
3 cm and 3 x 2 cm, respectively, were noted. These masses
were tender on palpation, and had marked erythema and
induration surrounding them. Both lymphadenopathy and
hepato-splenomegaly were absent on exam.

Further evaluation revealed a hemoglobin of 10.7 g/dL,
white blood cell count of 4.3 x 10%/uL, and platelet count
of 340 x 103/uL. Blood urea nitrogen, serum creatinine and
estimated glomerular filtration rate were 11 mg/dL, 0.9 mg/
dL and > 60 mL/min/1.73 m2, respectively. Urinalysis was
within normal limits. Sedimentation rate and C-reactive pro-
tein were 101 mm/hr and 158 mg/L, respectively. Hepatitis
profile and HIV 1 and 2 antibodies were non-reactive.

Excisional biopsy of the masses revealed findings com-
patible with subcutaneous panniculitis-like T-cell lympho-
ma, alpha/beta positive (Fig. 1). The corresponding flow
cytometry revealed CD8+/CD56- phenotype, and chromo-
somal analysis of the tissue was unremarkable.

Bone marrow biopsy results showed a mildly hypercel-
lular marrow (70%) with trilineage hematopoiesis, normal
erythroid maturation, M:E ratio of 4:1, normal megakaryo-
cytes, scattered lymphocytes consisting mostly of CD3+ T-
cells and CD4:CD8 ratio of 2:1. The aspirate was unimpres-
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Figure 1. A) Inflammatory subcutaneous infiltrate with lobular pattern (20x); B) Inflammatory subcutaneous infiltrate
with lobular pattern (40x); C) Atypical/neoplastic cells “rimming fat lobules” (400x); D) Cytotoxic immunohistochemi-
cal stain “perforin” labels the neoplastic cells, and again highlights the fat rimming (400x).

sive for hemophagocytic syndrome. Both flow cytometry
and chromosomal analysis of bone marrow aspirate were
unremarkable.

Whole body PET-CT scan showed multiple areas of hy-
permetabolic activity in submandibular region, inferior as-
pect of chin, left inguinal region, left anterior superior thigh,
left distal thigh, proximal tibia and dorsal aspect of the right
foot (Fig. 2).

The patient was started on oral bexarotene (a retinoid
X receptor activator) once daily (300 mg/m?). Although the
patient tolerated bexarotene well, she developed medication-
induced hypothyroidism (TSH 19 pIU/mL). A repeat whole
body PET-CT scan three months later showed progression
of her lymphoma (Fig. 3). However, a repeat bone marrow
biopsy revealed no evidence of marrow involvement by lym-
phoma.

Because of progression of her lymphoma while on oral
bexarotene, the patient was started on romidepsin. The ad-
justed dose of romidepsin for her body surface area (BSA)
was 25 mg intravenously (14 mg/m?) on days 1, 8 and 15 of
a 28-day cycle.

Following the first dose of her first cycle, the patient
complained of some nausea and vomiting. Serum creatinine
increased from 1.1 mg/dL (baseline) to 2.5 mg/dL, while

42 Articles © The authors | Journal compilation © World | Nephrol Urol and Elmer Press Inc™

her urinalysis and 24-hr urinary protein were within normal
limits (Fig. 4). Her abnormal kidney function was thought
to be secondary to dehydration and she was treated with in-
travenous fluids. Following hydration, her serum creatinine
returned to 1.0 mg/dL (baseline) over the next four days.

One week later, the patient received her second dose (first
cycle) of romidepsin. Since she had complained of nausea
and vomiting following the first dose, her second dose was
decreased to 19 mg intravenously (10 mg/m?). The following
day, she complained of fever, chills, nausea and vomiting.
On examination, worsening bilateral lower extremity edema
was noted. Urinalysis showed large amounts of protein (>
1,000 mg/dL), and her 24-hr urine showed nephrotic-range
proteinuria with a protein excretion of 12.6 g/day. Serum
albumin ranged from 1.2 - 1.8 g/dL, and serum creatinine
continued to increase from 1.1 mg/dL (baseline) to 3.6 mg/
dL over a period of twelve days (Fig. 4). Anti-nuclear anti-
body, complement levels and uric acid were within normal
limits. Romidepsin was stopped, and a nephrologic consulta-
tion was obtained.

Renal biopsy was performed, and results revealed focal
collapsing glomerulopathy, diffuse severe acute tubular in-
jury, diffuse interstitial inflammation and interstitial edema,
and mild to moderate arteriosclerosis (Fig. 5).

www.wjnu.elmerpress.com



Glomerulopathy Secondary to Romidepsin Therapy

World | Nephrol Urol. 2014;3(1):41-48

Figure 2. Whole body PET-CT scan showing multiple areas of hypermetabolic activity.

The patient was treated with intravenous high dose ste-
roids (dexamethasone 10 mg). Following treatment with
steroids, her kidney function gradually started showing im-
provement, and her serum creatinine stabilized in the range
of 1.6 - 1.8 mg/dL (Fig. 6). She was continued on a steroid
taper.

Three months later, a repeat whole body PET-CT scan
showed further progression of her lymphoma. Currently, the
patient is being treated with panobinostat, and has shown
good response to this medication.

Discussion

Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is
a rare cytotoxic T-cell lymphoma seen primarily in young
women [1-4]. Patients typically present with multiple sub-
cutaneous tender nodules on the trunk and extremities. Sys-
temic manifestations include fever, weight loss, generalized
fatigue, pancytopenia, hepatitis and lymphadenopathy. The
median S-year survival is greater than 80%, except for pa-
tients with hemophagocytic syndrome (HPS) [1-3]. HPS is
seen in up to 20% of presentations of SPTCL and usually
carries a poor prognosis. Symptoms typically include fever,
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cytopenias, splenomegaly, hypertriglyceridemia, low fibrin-
ogen levels, increased interleukin-2 receptors, hemophago-
cytosis and decreased activity of natural killer cells [5, 6].
Various agents have been used to treat SPTCL but because
of the rarity of this lymphoma, no standard guidelines for
treatment exist. Indolent local disease presentations can be
treated with radiotherapy [7, 8]. Indolent local disease with
more generalized presentation can be treated with retinoids
such as bexarotene. Side effects include hypothyroidism and
hypertriglyceridemia. Monotherapy with steroids has also
been used successfully to treat SPTCL [7, 9]. However, ag-
gressive disease presentations are treated with high dose che-
motherapy followed by stem cell transplantation [7, 8, 10].
Romidepsin is a potent histone deacetylase inhibitor,
a bicyclic depsipeptide isolated from the bacterium Chro-
mobacterium violaceum. It was approved by the U.S. Food
and Drug Administration (FDA) on November 5, 2009, for
the treatment of cutaneous T-cell lymphoma. Although the
exact mechanism of action is unknown, its enhancement of
cell cycle arrest, apoptosis and alteration in tumor suppres-
sor gene transcription is thought to play a role in its mecha-
nism. Romidepsin is indicated for treatment in patients with
cutaneous T-cell lymphoma who have failed one systemic
therapy. The standard dose is 14 mg/m* administered on
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Figure 3. Whole body PET-CT scan showing worsening of lymphoma with increase hypermetabolic activity in lower

extremities, submandibular region and abdomen.

days 1, 8 and 15 of a 28-day cycle. Side effects typically
include nausea, vomiting, gastrointestinal disturbances, ane-
mia, thrombocytopenia, altered taste perception, electrolyte
imbalance and hypocalcemia [11, 12]. Although reversible
ST/T changes and mild reversible arrhythmias have been
reported with romidepsin therapy, no significant changes in
left ventricular ejection fraction were seen [13]. Reversible
ageusia secondary to romidepsin has also been reported [ 14].
However, glomerular injury secondary to romidepsin has not
been reported to date.

Focal segmental glomerulosclerosis (FSGS) is a histo-
logic lesion expressed in a variety of primary and secondary
glomerular diseases, and there has been an increase in the
frequency of its diagnosis worldwide over the past few de-
cades. It is most commonly seen in the United States in those
of African descent [15, 16].

This lesion has been further categorized into cellular,
collapsing, peri-hilar, tip, and classic (not otherwise speci-
fied) types, with collapsing FSGS usually associated with
severe nephrotic syndrome, a worse prognosis, and more re-
sistance to treatment [ 17]. Although collapsing FSGS is most
often associated with HIV infection, the incidence of non-
HIV associated FSGS has increased in recent years. Most
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cases of collapsing FSGS not associated with HIV infection
are idiopathic but other infections, drugs, toxins, autoim-
mune diseases, and malignancies have also been associated
with collapsing FSGS. Injury to the podocytes and parietal
epithelial cells with the subsequent loss of the glomerular
filtration barrier function represents the common underlying
mechanism.

A number of familial forms of FSGS have been de-
scribed [18-20]. These account for a significant proportion of
patients with steroid-resistant disease [19]. Collapsing FSGS
has been described in a number of infections other than HIV,
such as parvovirus B19, pulmonary tuberculosis, cytomega-
lovirus infection, and leishmaniasis. Collapsing FSGS has
also been reported in patients with lupus. In a retrospective
study by Salvatore et al, kidney biopsies performed in pa-
tients with lupus (over a period of seven years) revealed 19
HIV-negative patients with collapsing FSGS [21]. All pa-
tients had active lupus flares at the time of biopsy and more
than half the patients developed end stage renal disease
within two years. Although the exact mechanism remains
unknown, an association with polymorphism in the APOL1
gene seems to play a role. Rare cases of collapsing FSGS
have also been reported with sickle cell anemia and adult-
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Figure 4. Showing rise in serum creatinine from 1.1 mg/dL (baseline) to 3.6 mg/dL following romidepsin
therapy.

Figure 5. A) A glomerulus showing global implosive collapse of capillary lumina and prominent hyperplasia of epithelial
cells, some of which contain prominent protein droplets (PAS stain; original magnification x 200); B) A glomerulus show-
ing implosive collapse lumina and prominent hyperplasia of epithelial cells (Masson’s trichrome stain; original magnifica-
tion x 400); C) Proximal tubules displaying loss of apical brush border and cytoplasmic attenuation (PAS stain, original
magnification x 400); D) Electron photomicrograph showing diffuse foot process effacement (10,000 x).
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Figure 6. Showing improvement in serum creatinine following treatment with high dose steroids.

onset Still’s disease [22, 23]. Histopathological and clinical
features of collapsing FSGS have been described in patients
with IgA nephropathy [24].

Collapsing FSGS has been reported in patients with
multiple myeloma and breast cancer after treatment with
higher than usual recommended doses of the bisphosphonate
pamidronate and has since been described with other medi-
cations in this class [25]. Drugs such as heroin and lithium
are also known to cause FSGS [26, 27]. Severe obesity, pre-
eclampsia and long term use of anabolic steroids has been
associated with FSGS [28-30]. Interferon (alpha, beta and
gamma) has also been associated with FSGS [31]. De novo
cases of collapsing FSGS have been reported in patients with
renal transplantation [32]. FSGS NOS and collapsing variant
have been reported with anthracycline therapy [33].

Paraneoplastic glomerulonephritis is a rare complica-
tion of malignancy. Solid tumor-associated membranous
nephropathy and Hodgkin’s lymphoma-associated minimal
change disease are “classic” examples of paraneoplastic
glomerulonephritides. Focal segmental glomerulosclerosis,
membranoproliferative glomerulonephritis, IgA nephropa-
thy and rapidly progressive glomerulonephritis have also
been associated with various malignancies. Paraneoplastic
glomerulonephritides are more commonly associated with
chronic lymphoid malignancies than with acute lymphocytic
leukemia [34]. In addition to being associated with Hodg-
kin’s lymphoma, non-Hodgkin’s lymphoma and chronic
lymphocytic leukemia, specific types of glomerulonephri-
tis have been reported with cutaneous T-cell lymphoma and
hairy cell leukemia [35]. Hematological diseases associated
with collapsing FSGS include acute monoblastic leukemia,
multiple myeloma and natural killer cell leukemia [36, 37].

46

Articles © The authors | Journal compilation © World | Nephrol Urol and Elmer Press Inc™

Paraneoplastic FSGS in lung adenocarcinoma has been re-
ported [38]. Furthermore, collapsing FSGS can be associated
with the hemophagocytosis syndrome, an activation of bone
marrow histocytes which phagocytose blood cell precursors
and can be seen with underlying infections, autoimmune dis-
eases, and lymphomas.

Minimal change disease (MCD) is the most common
glomerulopathy associated with Hodgkin’s lymphoma. It oc-
curs in less than 1% of patients with Hodgkin’s lymphoma.
Focal segmental glomerulosclerosis has also been associated
with Hodgkin’s lymphoma and its occurrence is rarer than
minimal change disease. In a retrospective study by Audard
et al, both Hodgkin’s lymphoma and MCD responded well
to chemotherapy [39]. Similarly, an excellent response to
chemotherapy has been observed in patients with Hodgkin’s
lymphoma-associated FSGS [34]. Membranoproliferative
glomerulonephritis and membranous nephropathy are more
commonly associated with chronic lymphocytic leukemia,
hairy cell leukemia and non-Hodgkin’s lymphoma. IgA ne-
phropathy has only been reported with cutaneous T-cell lym-
phoma [35].

Typically, paraneoplastic glomerular disease occurs
in the presence of a malignancy, shows improvement with
chemotherapy, and tends to recur with recurrence of malig-
nancy. Unlike idiopathic glomerular disease, paraneoplastic
glomerulonephritides are usually resistant to treatment with
steroids and immunosuppressant drugs. Resolution of FSGS
in a chronic lymphocytic leukemia patient following treat-
ment with fludarabine, cyclophosphamide and rituximab has
been reported in literature [40].

Despite the association between paraneoplastic glomer-
ulonephritides and lymphoma, we strongly believe that our
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patient developed FSGS secondary to romidepsin therapy,
for the following reasons: firstly, our patient developed FSGS
immediately following the second dose of romidepsin; and
secondly, unlike paraneoplastic glomerulonephritides, FSGS
in our patient responded well to steroids, even though the
lymphoma continued to worsen on chemotherapy.

Our case highlights collapsing variant FSGS (collaps-
ing glomerulopathy) as a potential side effect of romidepsin
therapy. We believe this is the first report of glomerular dis-
ease (FSGS) secondary to romidepsin therapy.

Conclusion

Romidepsin is used for treating patients with cutaneous T-
cell lymphoma who have failed treatment with at least one
systemic drug. Focal segmental glomerulosclerosis second-
ary to romidepsin therapy has not been reported to date. To
our knowledge, this is the first reported case of collapsing
FSGS following romidepsin therapy.
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