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C4d in IgA nephropathy: a marker sans boundaries
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Implication for health policy/practice/research/medical education:

IgA nephropathy (IgAN) is the most common glomerulopathy worldwide. After the
development of Oxford classification of IgAN, it was established that pathological parameters
can also be useful, independent of all clinical or laboratory parameters, in predicting the
future course of the disease in individual patients. During the recent past, a novel fragment
of the complement activation cascade became the focus of research as a biomarker of current
or recent antibody action. This fragment is known as C4d and is now widely used in the
investigation of solid organ graft pathology. The current enthusiasm surrounding the role of
C4d in the diagnosis and prognosis of both primary and secondary glomerular diseases needs
cautionary approach and further investigations are needed to define the exact implications of
C4d in clinical practice.
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gA nephropathy (IgAN) is the most common
glomerulopathy worldwide (1). In the long-term,
the disease is characterized by the development of
end-stage renal disease (ESRD) in around 40% of cases
at 20-year of follow-up (2,3). The rate of development
of this complication varies, and in the majority of cases,
the disease slowly progresses to this stage. In a minority
of cases, the disease presents as rapidly progressive
glomerulonephritis (RPGN) and follows a rapid downhill
course to this fate. It is of paramount importance to
identify these progressive forms of IgAN and to separate
them from the non-progressors. A variety of clinical and
laboratory parameters have been used for this purpose and
have proved quite useful, especially if done serially and
followed over time (4). The use of pathological features
on renal biopsies for the purpose of prognostication has
been controversial till recent past. One of the limitations
of the biopsy-based approach was that the biopsy provided
information at one time point in the course of the disease,
while the clinical and some laboratory parameters could
be repeated multiple times without much discomfort to
the patient. However, with the development of Oxford
classification of IgAN, it was established that pathological
parameters can also be useful, independent of all clinical
or laboratory parameters, in predicting the future course
of the disease in individual patients (5). This classification
has been validated in many studies around the world,
in different centers and both in adults and children.

However, some of the pathological lesions have not been
addressed by this classification in detail and need further
investigation (6).
It is well known that the complement system of plasma
proteins plays an important role in the pathogenesis and
pathology of many renal diseases, especially glomerular
diseases (7). A number of complement components
are routinely investigated for their deposition in the
glomeruli of the kidneys by immunofluorescence,
immunohistochemistry or electron microscopy. During
the recent past, a novel fragment of the complement
activation cascade became the focus of research as a
biomarker of current or recent antibody action. This
fragment is known as C4d and is now widely used in the
investigation of solid organ graft pathology. The Banff
classification now recommends routine use of this marker
on all dysfunctional renal graft biopsies. More recently,
this marker has also been investigated for its potential
usefulness in the diagnosis and prognosis of native renal
diseases, especially glomerulopathies. Among the later
conditions, IgAN is the one in which the role of C4d has
been investigated most and the results are promising (811). A number of other glomerular diseases have also been
investigated using this marker including membranous
nephropathy and lupus nephritis. However, the current
enthusiasm surrounding the role of C4d in the diagnosis
and prognosis of both primary and secondary glomerular
diseases needs cautionary approach. We know that
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mesangial positivity of C4d is a normal occurrence in the
glomeruli and serves as positive internal control in renal
graft biopsies. Most of the studies on the role of C4d in
the glomerular diseases have investigated the deposition of
C4d in the mesangium of the glomeruli. It is challenging to
distinguish the normal physiological C4d deposition from
the abnormal or pathological C4d deposition, especially on
immunohistochemistry. The later procedure is technically
demanding and poses challenges in the interpretation of
results. The results vary from laboratory to laboratory
and require strict standardization. Nevertheless, many
investigators, including our own group, have investigated
the potential role of C4d in a variety of primary and
secondary renal diseases of glomerular origin with variable
results (8-13).
Rath et al in the current issue of this journal have investigated
the role of C4d deposits in the glomeruli and peritubular
capillaries of patients with IgAN (14). They investigated
the staining intensity and pattern of C4d deposition by
immunohistochemistry and correlated it with the MEST
parameters of Oxford classification. They concluded that
C4d deposition correlated best with the endocapillary
proliferation (E) of the Oxford classification. However,
there are some limitations in the study, which have also
been acknowledged by the authors. These included: small
number of cases, with underrepresentation of some of the
MEST lesions, use of immunohistochemistry on paraffinembedded tissue rather than immunofluorescence staining
for demonstrating C4d deposits and cross-sectional nature
of the study. In spite of the above limitations, the authors
were able to draw some useful conclusions from their
study and these need to be corroborated further in largescale and preferably multi-center studies in their country
with large number of cases. We hope that the authors
will continue their work on this project, preferably in a
prospective fashion and expand their study to a multicenter project for further exploring the role of C4d in this
disease.
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