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Glomerular
Diseases
Associated
with Stem Cell
Transplant
By Ala Abudayyeh and Rimda Wanchoo

A

llogeneic stem cell transplant (SCT) is used
to cure several hematological disorders. The
incidence of both acute kidney injury and
chronic kidney disease (CKD) post-SCT
remains high. A rare cause of CKD post-allogeneic
SCT is development of glomerular disease, which by
many is considered to be a manifestation of chronic
graft-versus-host disease (GVHD) affecting the kidney
(1). Based on mouse models, it has been proposed that
GVHD could be a direct T cell-mediated injury or that
the chronic systemic inflammatory state of GVHD
leads to autoimmune induction and glomerulopathy
(2). The incidence of nephrotic syndrome post-allogeneic SCT is reported to range from 0.4% to 6%, with
a median onset after 100 days and up to 12 months
post-allogeneic SCT (3). Based on case reports and retrospective studies, it has been reported that nephrotic
syndrome appears shortly after cessation or tapering of
immunosuppression, with or without chronic GVHD
(1, 2).
The most common histological lesion seen is membranous nephropathy (MN), followed by minimal
change disease. Other lesions that have been reported
are focal segmental glomerulosclerosis, IgA nephropathy, and mesangial proliferative disease (1). In patients
with proteinuria, it is recommended to assess for secondary causes, such as infections, drugs, and malignancy, and to do a kidney biopsy when safe (Figure 1).
In the last decade, we have started to recognize specific antibodies associated with primary MN, such as
anti-M-type phospholipase A2 receptor (anti-PLA2R)
in 70% of primary MN and anti-thrombospondin
type-1 domain-containing 7A (anti-THSD7A) in
1%−5% of primary MN (4, 5). Other rare antigens
have also been described in primary MN, such as neural tissue-encoding protein (NELL-1), semaphorin 3B
(SEMA3B), protocadherin 7 (PCDH7), and serine
protease HTRA1. Secondary MN has been associated
with exostosin 1/exostosin 2 (EXT1/EXT2) and neural
cell adhesion molecule (NCAM1) (6). For recognizing
specific antigens associated with MN in SCT patients,
both PLA2R- and NELL-1-associated MNs have been
reported (7). In a recent study by Sethi et al. (6), protocadherin (FAT1) was identified as a unique antigen
in MN associated with SCT, especially PLA2R-negative MN. All control cases, which included 15 time
0 kidney transplant biopsies, 73 other glomerulopathies, and 28 PLA2R-positive MN cases, were negative for FAT1 (6). In another case series by Nasr et al.
(8), five patients with MN were noted to have extensive tubular basement membrane (TBM) deposits of
IgG, C3, κ, and λ following allogeneic SCT. Only one
patient had PLA2R, and the others were negative for
PLA2R, THSD7A, EXT1/EXT2, NELL-1, PCDH7,
and SEMA3B, which suggests that there are other unknown antibodies to the TBM leading to the injury as
a form of renal GVHD (8).
Although podocyte diseases are rare, renal-limited
thrombotic microangiopathy (TMA) post-SCT is not
uncommon and remains a challenging topic from a
mechanistic, diagnostic, and treatment aspect. How-

ever, there have been data indicating that the injury
of renal vascular endothelium is analogous to renal
GVHD, with C4d staining eluding to the presence
of antibody and complement activation (9). Another
finding connecting endothelial injury and TMA to
GVHD includes elevated markers of endothelial injury, such as ST2 protein (receptor for interleukin-33), as
well as angiopoietin 2, in patients with steroid refractory GVHD (10).
Treatment of glomerular diseases post-SCT has
been guided by case reports and case series. Typically,
treating with steroids initially and reinitiating immunosuppressive therapy, such as calcineurin inhibitors,
mycophenolate mofetil, or cyclophosphamide, have
been the standard of care. Rituximab has been used to
treat SCT-associated MN and has proven to be effective (11). Treatment for renal TMA is challenging and
often requires use of rituximab or anti-complement
therapy. Data are sparse and mostly in the pediatric
nephrology literature (12).
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Figure 1. Glomerular diseases in stem cell transplant patients
T cell and B cell activation in GVHD and chronic inflammation
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Spectrum of glomerular disease in stem cell transplant (SCT) patients. CD40L/CD40, cluster of differentiation 40 ligand/cluster of differentiation 40; TCR/MHC II, T cell receptor/major histocompatibility
complex II.

