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Introduction

Focal segmental glomerulosclerosis (FSGS) can recur af-
ter renal transplantation and is associated with a reduced
graft survival. In the case of recurrent FSGS, treatment with
plasma exchange (PE) results in a remission of proteinuria
inup to 85% of patients, especially if started shortly after the
onset of recurrence [1,2]. However, many patients require
repeated courses of PE because of frequent relapses [1,3].
Recently, a 7-year-old boy with recurrent FSGS after renal
transplantation responded to rituximab, a monoclonal anti-
CD20 antibody, that was administered for a transplantation-
related lymphoma [4]. Following this report, several other
cases with recurrent FSGS after renal transplantation were
published, showing varying degrees of success after treat-
ment with rituximab [5]. We describe the results of treat-
ment with rituximab in a 24-year-old female patient, with
recurrent FSGS after renal transplantation.

Case

Atthe age of 10 years, the patient presented with a nephrotic
syndrome due to biopsy-proven FSGS. Treatment with
prednisone, cyclophosphamide and cyclosporine was un-
successful and end-stage renal disease developed within
3 years after presentation. At the age of 13 years the pa-
tient received a renal graft, which failed after 1 year due to
recurrent FSGS. Seven years later, she received a second
renal graft. Baseline immunosuppressive therapy consisted
of prednisone (10 mg), tacrolimus (target through level 15—
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20 mg/1) and mycophenolate mofetil (MMF 750 mg bid).
There was almost immediate graft function. One week af-
ter transplantation, the patient developed nephrotic range
proteinuria. A presumptive diagnosis of recurrent FSGS
was made and treatment with PE was started, which re-
sulted in a complete remission. Three months after cessa-
tion of PE, proteinuria recurred. At that moment, the im-
munosuppressive regimen consisted of prednisone (15 mg)
and tacrolimus (target through level 5-10 mg/I). A second
course of PE (eight sessions) again resulted in a complete
remission. A third relapse occurred 2 years later. A biopsy
of the renal graft demonstrated diffuse foot process efface-
ment, without significant lesions on light microscopy and
IF, favouring a diagnosis of recurrent FSGS. Although treat-
ment with PE induced a remission of proteinuria, repeated
trials of cessation of PE failed (Figure 1). A remission of
proteinuria could only be maintained with continuous PE,
even though the patient was treated with a more inten-
sive immunosuppressive regimen consisting of prednisone
(10 mg), tacrolimus (target through level 5-10 mg/l) and
MMF (500 mg bid), which was replaced by azathioprine
(2 mg/kg/day) because of gastrointestinal side effects. Be-
cause of PE dependence, the decision was made to start
treatment with rituximab. She tolerated the entire course
of four weekly infusions (375 mg/m?) without significant
side effects, although we observed a temporary neutrope-
nia. After treatment B-cell markers CD19+ and CD20+
were undetectable. In the first 4 months after treatment
with rituximab, three PE sessions were necessary because
of increasing proteinuria. Thereafter, proteinuria gradually
decreased without further interventions. Seven months after
treatment with rituximab a partial remission was attained.
Nine months later, she experienced a relapse of proteinuria
(Figure 1). At that time, CD19+ and CD20+ B-cells were
still undetectable. The patient was re-treated with a single
infusion of rituximab 1000 mg. Proteinuria gradually de-
creased, and a partial remission was reached 2 months after
treatment.

Our case report indicates that rituximab may be effective
in patients with recurrent FSGS after renal transplantation.
Admittedly, we cannot exclude that PE contributed to the
response after initial therapy; however, the efficacy of rit-
uximab was virtually proven by the response to rituximab
monotherapy after relapse.
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Fig. 1. Clinical course of proteinuria after third relapse of FSGS and response to plasma exchange (PE) and rituximab.

Rituximab was used with apparent success in chil-
dren with recurrent FSGS [4,6]. These children were
treated with rituximab for EBV-related posttransplant
lymphoproliferative disease (PTLD). Coincident with the
remission of the PTLD, proteinuria also disappeared. In
contrast, two children without PTLD failed to respond
to treatment with rituximab for recurrent FSGS after re-
nal transplantation [7]. Data in adults are also conflicting
(Table 1) [5]. A remission of proteinuria after treatment
with rituximab was also reported in two adult patients
with recurrent FSGS after transplantation [8,9]. How-
ever, since both patients were simultaneously treated
with PE, it cannot be excluded that PE alone induced
the remission. In contrast, Gossmann reported a patient
who was resistant to treatment with PE but who re-
sponded to rituximab [10]. Similarly, another report by
Meyer also showed a response to rituximab independent
of PE treatment [11]. However, Kamar, Yabu and EI-
Firjani reported no effect of treatment with rituximab
in six adult patients with recurrent FSGS after trans-
plantation, independent of the response to PE treatment
[9,12,13].

Recurrent FSGS has been attributed to a thus far uniden-
tified circulating permeability factor, and T-cells have been
implicated as a source of the permeability factor [2,14,15].
The efficacy of rituximab might suggest that recurrent
FSGS is dependent on a B-cell derived antibody or cy-
tokine. However, B-cells are important for T-cell activation;
thus rituximab may exert its effect by indirectly affecting
T-cell function [16,17]. In our patient, the first remission
was attained more than 5 months after treatment with rit-
uximab. The time to remission is clearly longer compared
to previous case reports in recurrent FSGS and minimal
change disease, but similar to studies performed in pa-
tients with refractory SLE or ANCA-associated vasculitis
(AAV) [4,6,8]. In these patients, especially those with SLE,

attainment of a remission can take up to 8 months after
treatment with rituximab [18,19]. The slower response has
been attributed to different kinetics of tissue and periph-
eral blood B-cells [20]. Studies involving a murine model
for human CD20 expression demonstrated that depletion
is slower for tissue B-cells than for peripheral blood B-
cells [21]. In humans with rheumathoid arthritis, treatment
with rituximab also resulted in a variable degree of de-
pletion of B-cells in bone marrow [22]. Slow depletion of
tissue B-cells may thus explain the slower response in our
patient.

Alternatively, the difference in response to rituximab may
be associated with different types of plasma cells. It is
known that some plasma cells have short life spans, whereas
other plasma cells are able to live for extended periods of
time, continuously secreting antibodies [23,24]. Rituximab
only results in depletion of immature and mature B-cells,
but not plasma cells. Thus, depending on the type of plasma
cells that are involved (short- or long-lived), time to remis-
sion may differ.

Our patient relapsed before the return of circulating
B-cells. This has also been described in a few patients
with SLE and AAV [18]. This finding also underscores
the possible role of tissue B-cells. Stimulation of T-cells
by tissue B-cells that return before peripheral blood B-
cells is measurable could explain the development of a re-
lapse in the presence of undetectable CD19 positive B-cells
[18].

In conclusion, rituximab appears to be beneficial in some
patients with recurrent FSGS after renal transplantation.
Further studies are necessary to determine which patients
may benefit from rituximab and to elucidate the patho-
genetic role of B-cells. Our case report shows that patients
who are responsive to rituximab can be effectively treated
with another course in the case of a relapse, even in the
absence of CD19/20+ cells.
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