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Novel
Therapeutics
in Kidney
Transplantation
Belatacept,
Bortezomib,
Battlestar Galactica
By Samira S. Farouk
"Continue FK, MMF, pred."
Most nephrologists learn early in their
training that the most common immunosuppressant regimen for patients with a
kidney transplant consists of a calcineurin inhibitor (CNI), mycophenolic acid
(usually mycophenolate mofetil [MMF]),
with or without some corticosteroid.
Let’s take a quick look at two emerging
outside-the-box immunosuppression tools.

The new kid on the block
CNIs have long been a thorn in kidney transplantation’s
side—with a laundry list of adverse effects ranging from
tremors to electrolyte disturbances to paradoxical nephrotoxicity (1). One newer drug that has provided a CNI-free
option in some patients is belatacept (approved by the US
Food and Drug Administration [FDA] in 2011 for use in
kidney transplantation), a fusion protein of the Fc fragment
of human immunoglobulin G1 (IgG1) and cytotoxic Tlymphocyte-associated protein 4 (CTLA-4) that interrupts

the co-stimulatory step or “signal 2” of T cell activation. An
analysis of efficacy and safety outcomes of the open-label
Belatacept Evaluation of Nephroprotection and Efficacy
as First-line Immunosuppression Trial (BENEFIT) study
at 7 years (2), although not perfect, found higher patient
and graft survival and mean estimated glomerular filtration
rate (eGFR) in the belatacept group when compared to
cyclosporine (despite higher rates of acute rejection in the
belatacept groups). Belatacept is given as monthly infusions
and provides a potential CNI alternative in patients with
evidence of CNI toxicity or who experience challenges with
adherence. Belatacept has been used for both induction and
maintenance immunosuppression in kidney transplantation, with practices varying by transplant center (3−6).

Pesky plasma cells
Long-lived plasma cells (LLPCs) are terminally differentiated B cells arising from germinal centers that produce
antibodies. LLPCs play a key role in antibody-mediated
rejection (AMR) of the kidney transplant. Unfortunately,
mainstays of AMR treatment, including intravenous Ig,
plasmapheresis, and rituximab, are unable to target the
majority of mature plasma cells (PCs) that do not express
CD20 (8). Bortezomib, a first-generation proteasome
inhibitor with a long track record in myeloma therapy,
has been shown to reduce antibody levels before or after transplantation by inducing PC apoptosis (9). Carfilzomib, a second-generation proteasome inhibitor with
minimal neurotoxicity (as opposed to bortezomib), has
demonstrated efficacy in LLPC elimination and reduced
antibody levels, although antibody rebound was also observed (10). The use of proteasome inhibitors to target
LLPCs represents a needed advance in the treatment of
AMR, as the persistence of LLPCs presents an ongoing
challenge in improving long-term allograft survival. An
improved understanding of PC biology, including its
generation and survival, has allowed for development of
and trials of newer therapies, including chemokine and
cytokine antagonism (10).
Advances in immunosuppression that result from our
better understanding of immune biology have the potential to improve allograft outcomes by either providing less
toxic immunosuppressant options or allowing options to
treat rejection more effectively.
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Diabetic (and Non-Diabetic) Kidney Disease
Enters a New Era
By Susan Murray and Matthew A. Sparks

T

he year 2019 proved an incredibly important year for the treatment of patients with
diabetic kidney disease (DKD). The Canagliflozin and Renal Events in Diabetes with
Established Nephropathy Clinical Evaluation (CREDENCE) trial was a game changer; it demonstrated impressive cardiovascular- and kidney-protective effects of
the sodium glucose co-transporter-2 (SGLT2) inhibitor
canagliflozin in patients with DKD (1). CREDENCE
was important because it was the first trial of SGLT2
inhibitors to include kidney endpoints as primary targets of the trial and led to the US Food and Drug Administration (FDA) extending the indication for canagliflozin specifically for reducing the risk of end-stage
kidney disease (ESKD) in patients with type 2 diabetes. SGLT2 inhibitors quickly became a cornerstone of
the treatment of diabetic nephropathy. Reflecting this,
SGLT2 inhibitors were enshrined in the 2020 Kidney
Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease. It recommended that patients

with type 2 diabetes, chronic kidney disease (CKD), and
an estimated glomerular filtration rate (eGFR) >30 mL/
min/1.73 m2 should be treated with metformin and an
SGLT2 inhibitor (2).
The year 2020 continued to raise the bar for therapeutics in kidney disease and extended the use of SGLT2
inhibitors to patients without diabetes. The Dapagliflozin and Prevention of Adverse Outcomes in CKD
(DAPA-CKD) trial showed that the heart- and kidneyprotective effects of dapagliflozin occurred in those
with, and importantly without, diabetes mellitus (3).
Dapagliflozin resulted in a 5% absolute risk reduction
of ESKD, death from cardiovascular or kidney causes,
or a sustained 50% fall in eGFR compared to placebo.
The bigger news from DAPA-CKD was that the benefit of SGLT2 inhibitors extended to those even without
diabetes. Of the 4304 randomized participants, 33%
did not have diabetes. Importantly, the safety profile of
dapagliflozin in patients without diabetes was impressive. The recent Empagliflozin Outcome Trial in Patients
with Chronic Heart Failure with Reduced Ejection

Fraction (EMPEROR-Reduced) showed that in a study
of 3730 patients with heart failure and an ejection fraction of <30%, cardiovascular death and admissions with
heart failure were lower in those taking empagliflozin
compared to placebo. A decline in eGFR was a secondary outcome of the study, and those on empagliflozin
showed a slower rate of decline in eGFR over a median
of 16 months of the study. Only 50% of enrolled paContinued on page 18
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tients in EMPEROR-Reduced had diabetes mellitus (4).
We await the results of The Study of Heart and Kidney
Protection with Empagliflozin (EMPA-KIDNEY), which
aims to assess the effect of empagliflozin on kidney disease
progression or cardiovascular death. EMPA-KIDNEY is
also enrolling patients without diabetes and pushing the
eGFR inclusion criteria to 20 mL/min/1.73 m2 without
the need for albuminuria if eGFR is between 20 and 45
mL/min/1.73 m2. These trials are paving the road for use
of SGLT2 inhibitors in DKD and non-diabetic proteinuric CKD and in patients with congestive heart failure and
kidney disease.
This year also saw the introduction of another new
agent for use in patients with DKD. Finerenone is a nonsteroidal mineralocorticoid receptor antagonist. It functions similarly to other mineralocorticoid receptor antagonists, such as spironolactone or eplerenone, but without
appreciable effects on the glucocorticoid, androgen, and

Rituximab and
Obinutuzumab
for Membranous
Nephropathy
By Sahar Semnani and Eugene Lin

T

he last two years have brought several promising
trials with novel therapies for the treatment of
membranous nephropathy, the most common
etiology of nephrotic syndrome in adults (1, 2).
Currently, the mainstay of treatment is steroids in combination with alkylating agents (modified Ponticelli regimen) or calcineurin inhibitors (3). With the identification
of auto-antibodies against the phospholipase-2 receptor
(PLA2R) comes the potential for new therapies (4, 5), including monoclonal antibodies against CD20 on B-lymphocytes: rituximab and obinutuzumab (4).
In 2019, the MENTOR randomized controlled trial
showed that rituximab was non-inferior to cyclosporine in
inducing complete or partial remission of proteinuria and
was superior in maintaining remission after 24 months (6).
The RI-CYCLO trial, a smaller pilot study (unpublished)
that was presented as an abstract at Kidney Week 2020 Reimagined, suggested similar efficacy between rituximab and
cyclophosphamide in complete or partial remission of proteinuria (7). The STARMEN trial, on the other hand, was
less favorable for the combination of rituximab and tacrolimus when randomized against the modified Ponticelli regimen (8). The ongoing clinical trial NCT00977977 will shed
light on the safety and efficacy of combining rituximab with
cyclosporine in patients with membranous nephropathy (9).
Because up to 40% of patients do not respond to
rituximab (6), obinutuzumab has garnered interest as an
alternative therapy for refractory membranous nephropathy
and has demonstrated promise in small studies (10, 11).
Although larger trials have not been conducted, obinutuzumab has shown excellent B-cell cytotoxic profiles in treating B-cell malignancies (12). An upcoming trial comparing
obinutuzumab to tacrolimus will begin recruiting early this

progesterone receptors (5). In November 2020, the results
from the Efficacy and Safety of Finerenone in Subjects
with Type 2 Diabetes Mellitus and DKD (FIDELIODKD) trial were published. The study showed that compared to placebo, finerenone led to a 3% absolute risk reduction in a composite endpoint, consisting of death from
kidney causes or kidney failure or a decrease of eGFR by
40% from baseline (6). The majority of this outcome was
driven by patients who experienced a sustained decrease in
eGFR. As with other mineralocorticoid receptors, hyperkalemia is a concern with finerenone. In FIDELIO-DKD,
hyperkalemia-related events were seen in twice as many
people in the finerenone group as in the placebo group
(18% vs. 9%), and 2.3% of the finerenone group discontinued treatment due to hyperkalemia, compared to 0.9%
of the placebo group.
It is truly a remarkable time for the treatment of individuals with DKD, and with more major trials expected in
the coming years, we are hopeful that these therapies will
be widely used to diminish the need for kidney replacement therapy.
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year (11, 13).
These ongoing investigations and trials should generate optimism so that we may soon have alternatives to the
Ponticelli regimen for membranous nephropathy, which
has been the mainstay of first-line therapy for over 30 years
(4). Given the toxicity of alkylating agents and difficulty of
administration in many, such a development would be very
welcome.
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