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Idiopathic membranous nephropathy (IMN), an important
etiology of nephrotic syndrome in adults, is uncommon in
childhood. Histologically, the entity is characterised by stiff-
ening of the glomerular capillary walls due to formation of
immune complexes, visible as ‘spikes and craters’ in the
glomerular basement membrane on special stains, linear IgG
deposits on immunofluorescence, and subepithelial deposits
on electron microscopy. Our understanding of the patho-
physiology of the condition has evolved considerably in the
last two decades [1]. The Heymann nephritis rat model of
the 1970s adequately mimicked human MN, but the impli-
cated antigen, namely megalin (or LRP2), is not expressed
in human podocytes. In 2002, the rare entity of neonatal
MN was ascribed to alloimmunization of pregnant women
who are congenitally deficient in neural endopeptidase (a
membrane-bound zinc metalloproteinase) following expo-
sure to the paternally derived placental antigen: placental
transfer of maternal antibodies to the fetus was followed
by in situ immune complex formation in the fetal/neonatal
podocytes [2]. The identification, in 2009, of phospholipase
A2 receptor (PLA2R), a podocyte transmembrane glycopro-
tein, as the key antigen evoking an autoimmune response,
heralded a radical transformation in the management of
MN [3]. Additional antigens were subsequently identified,
including NEL-like protein 1 (NELL1), thrombospondin
type 1 domain-containing 7A (THSD7A) and protocathedrin
7 (PCDH7) in adult-onset MN, sometimes associated with
malignancy; semaphorin 3b (SEMA3B) in childhood-onset
MN; and exostosin (EXT1, EXT2) and neural cell adhesion
molecule 1 (NCAM1) in type V lupus nephritis. This led to
the proposal of an antigen-based management algorithm that
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allows specific diagnosis and has implications for targeted
treatment and outcomes [4].

The key pathophysiological mechanism of MN is that
antigens expressed in the podocyte trigger humoral immune
responses associated with increased B cells and follicular
helper T (Tfh) cells, which interact in the germinal center of
lymph nodes to induce differentiation of B cells into high-
affinity antibody-producing plasma cells [5]. While the
precise reasons for loss of tolerance to self-antigens remain
unclear, review of evidence supports a dysregulated immu-
nological milieu in patients with MN [6]. Autoantibodies in
primary MN are primarily of the IgG4 subclass, potentially
due to Th2-mediated IL-4 production [5]. Loss of tolerance
to podocyte antigens such as PLA2R may follow loss of
thymus-derived podocyte antigen-specific T regulatory cells
(Tregs) [7]. Abnormal increases in B regulatory, Tth and
autoreactive plasma cells, along with reduced number and
function of Tregs, play important roles in the generation
and maintenance of autoantibodies in IMN [7, 8]. Therapy
with rituximab is shown to increase Tregs and may predict
treatment response [9].

In an article published in this issue of the Journal, the
authors describe the immune phenotype of adult patients
with MN associated with anti-PLA2R antibodies [10]. The
authors found higher proportions of B cells, Tth and Tregs
in patients with MN, compared to healthy controls. This was
associated with increased Tth expression of programmed
cell death protein-1 (PD-1) and reduced expression of cyto-
toxic T-lymphocyte associated protein-4 (CTLA-4) and
interleukin-2 receptor (IL-2R). While most of these findings
confirm current understanding about the T-cell dysregulation
in MN, the finding of an increased proportion of Treg is unex-
pected. The manuscript requires readers to have a detailed
understanding of T cell biology in autoimmunity, for which
they are directed to recent reviews [5, 11]. The report lacks
information of B cell subsets, levels of intracellular expres-
sion of cytokines and FoxP3, changes in levels of other
cytokines, and changes in immune phenotype in response
to therapy. A more focused approach, associated with clear
research questions providing tangible clinical insights, is
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essential for bench research to contribute meaningfully to 3.

bedside practice. Finally, MN is chiefly an adulthood dis-

ease that may not evoke much interest among pediatricians, 4.

towards whom this journal is directed. Additional challenges
are expected in examining the immune basis of childhood-

onset MN, which is almost always diagnosed following 3.
immunosuppression with prednisolone for nephrotic syn- 6
drome. Prospective larger studies are required which explore
the immune phenotypes of MN in adults and children in con- 7.
text of the antigen-based classification and response to tar-
geted immunosuppression.
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