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Incidence and profile of C3 Glomerulopathy: A single

center study

M. Mathur, S. Sharma, D. Prasad, R. Garsa, A. P. Singh, R. Kumar, P. Beniwal, D. Agarwal, V. Malhotra
Department of Nephrology, SMS Medical College, Jaipur, Rajasthan, India

ABSTRACT

C3 glomerulopathy has recently been described as a distinct entity. The underlying mechanism is unregulated activation of the
alternate pathway of the complement system. The most common presentation is with an acute nephritic syndrome. The diagnosis
is made on immunofluoroscence by the presence of isolated or dominant C3 staining. In this retrospective study, renal biopsy
data were collected from 2010 to 2013 patients with C3 glomerulopathy identified and their clinical and biochemical parameters
analyzed. Out of 514 biopsies available for analysis, the incidence of C3 glomerulopathy was 1.16% (n = 6). The mean age of
the presentation was 26 years and the average estimated glomerular filtration rate was 30.65 ml/min/1.73 m2. The most common
histopathological pattern was membranoproliferative glomerulonephritis (n = 4).
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Introduction

C3 glomerulopathy is recently described condition
characterized by the presence of isolated or predominant
glomerular C3 deposits.['71 Levy et al.!® had
described a distinct subset of membranoproliferative
glomerulonephritis (MPGN) type-I patients with isolated
and dominant C3 deposition on immunofluorescence (IF)
in 1978, the underlying pathogenic mechanism has only
been elucidated in the last decade. !> C3 glomerulopathy
comprises dense deposit disease (DDD), C3GN and
complement factor H-related protein 5 (CFHR5)
nephropathy./*7! Studies in the last decade have
shown that dysregulation of the alternate pathway of
the complement system leads to these disorders.!04
Confirmatory tests like electron microscopy (EM) and
evaluation of individual complement factor (CF) levels

Address for correspondence:

Dr. Mohit Mathur,

Department of Nephrology, SMS Hospital, Jaipur, Rajasthan, India.
E-mail: mathur_medico@yahoo.co.in

Access this article online

Quick Response Code:

Website:

www.indianjnephrol.org

DOI:
10.4103/0971-4065.136889

are not easily available, hence it is often difficult to
conclusively subclassify the patients into individual
disorders.?7 The long-term outcomes, efficacy of various
treatment modalities and transplant outcomes are not yet
clear, and need to be elucidated in large epidemiological
studies with long follow-up.

Materials and Methods

Retrospective renal biopsy registry data were analyzed
from 2010 to 2013. The biopsies were analyzed with
hemotoxylin and eosin, Congo red, Masson’s trichome,
period-acid Schiff, silver methenamine stain and IE The
light microscopic picture was analyzed and classified
into various morphological patterns like MPGN, diffuse
proliferative GN, isolated mesangial hypercellularity and
crescentic GN. The diagnostic criteria was more than
3+ staining with C3 on IF and absence of significant
immunoglobulin (Ig) staining or C3 staining two orders
of magnitude more than that of IgG or IgM staining.

EM was done in two patients, which were consistent with
the findings of C3GN. Demographic, clinical, treatment
history and biochemical data, including C3/C4 levels of
these patients were analyzed using standard analytical
methods.

Results

Among 514 biopsies available for analysis during the
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above period, six (1.16%) were found to be conforming
to C3 glomerulopathy, as defined by the diagnostic criteria
mentioned above. Among these six, two samples were
further evaluated with EM, which were consistent with
the diagnosis. The demographic and clinical profile is
given in Table 1.

The mean age of the presentation was 26 years, and
the average estimated glomerular filtration rate was
30.65 ml/min/1.73 m? chronic kidney disease (CKD)
epidemiology. None of the patients were suspected to
be having C3GN prior to the biopsy. All the patients
underwent biopsy for evaluation of nephritic syndrome
and evaluation of deranged kidney functions. Active
urinary sediment was seen in all cases. Three cases
presented with acute nephritic syndrome and one had
a recent history of upper respiratory tract infection.
Other three presented with nephrotic syndrome.
Hypertension was seen in four patients. C3 levels
were low in four patients. On 1-year follow-up, five
patients were available, out of which three had stable
renal functions and two had progressed to CKD-5
(Case No: 2 and 6).

The renal biopsy findings are in Table 2.

Two cases also underwent EM, which showed
sub-endothelial electron-dense deposits.

Table 1: Demographic and clinical profile of patients
with C3GN

Case Age Sex Serum creatinine C3 Urine
number (mg/dl) levels findings
1 18 Male 2.4 Low 2+ protein

6-8 RBC’s/HPF
2 23 Male 6.6 Low 3+ protein

14-16 RBCs/HPF
3 25 Female 3.35 Normal 2+ protein

6-8 RBCs/HPF
4 28 Female 1.9 Low 4+ protein

4-6 RBCs/HPF
5 31 Male 1.8 Normal 3+ protein

10-12 RBCs/HPF
6 33 Male 3.8 Low 2+ protein

6-8 RBCs/HPF
RBC: Red blood cell, HPF: High power field, C3GN: C3 glomerulonephritis

Table 2: Renal biopsy findings

Case Light microscopic findings Immunofluoroscence
number

1 MPGN pattern C3: 3+

2 Crescentic GN C3: 3+

3 MPGN pattern C3: 4+IgM: 1+

4 Isolated mesangial hypercellularity C3: 3+

5 MPGN pattern C3: 3+

6 Isolated mesangial hypercellularity C3: 3+IgA: 1+

MPGN: Membranoproliferative glomerulonephritis, GN: Glomerulonephritis

All patients were treated with angiotensin convertase
enzyme inhibitor (ACEI)/angiotensin receptor
blockers (ARBs) and other supportive treatment. All
patients were treated according to currently accepted
guidelines for the treatment of MPGN. Case number 2 was
treated with steroids and intravenous cyclophosphamide.
Case numbers 1, 3 and 6 were treated with oral steroids;
however, they were tapered and stopped after 6 months
due to lack of any benefit and also appearance of features
of steroid toxicity. Apart from case number 2, none of the
patients were treated with cytotoxic drugs.

Discussion

C3 glomerulopathy is an umbrella term, comprising
various individual disorders like DDD, C3GN and CFHR5
nephropathy.l*”? The putative mechanism in all these
disorders has been found to be unregulated activation
of the alternate pathway of the complement system. -]
Potential abnormalities include genetic deficiencies in
regulators of the alternative complement pathway (such
as CF H, CFHR1-5, CFI and CD46) and autoantibodies
to factor H, factor B and the C3 convertase (known as
C3 nephritic factors).['*151 The net result is unregulated
activation of alternate pathway of the complement
system. The clinical picture is extremely variable.!618]
DDD typically presents in younger age group and is
associated with other extra-renal manifestations like
drusen and lipodystrophy.[®%1%1 The prognosis and
outcomes after transplant are significantly inferior in
patients with DDD.[%162°1 C3GN has a more variable and
indolent course. CFHR5 nephropathy is a familial form of
C3 glomerulopathy and is clinically similar to C3GN.E7!
C3 glomerulopathy is a rare disorder, as confirmed in
our study, whose natural history and clinical course is
unclear.[6.7:16-18]

The morphological picture is heterogeneous,*# as seen
in our study, and none of the patterns is diagnostic
of C3 glomerulopathy. An isolated C3 (i.e. >3+) or
C3 dominant (i.e. >2 orders of intensity than any
deposit of Ig) pattern on IF is the only feature to suggest
an underlying C3 glomerulopathy on routine renal
biopsies.®? Undoubtedly, EM is essential to further
classify these disorders into individual subtypes; however,
it is not easily available.”*”! The various investigations
suggested for evaluation of these disorders include
measurement of individual CF levels and screening for
mutations of complement regulatory proteins.>7”! These
tests are currently available only in research laboratories.

Measurement of C3 and C4 levels is not helpful. As it
would be expected from any disease with unregulated
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alternate pathway activation, 1% C3 levels would be low;
however, it can be normal in patients with C3GN{!1-1516-18]
as seen in one-third of our patients. Hence, it needs to be
stressed that normal C3 levels does not rule out C3GN.

It is worthwhile to note that none of the cases discussed
above had any evidence of underlying secondary
causes such as viral hepatitis, chronic infections or
paraproteinemia to explain their MPGN.

Treatment generally consists of supportive measures like
ACEI/ARB:s. Role of steroids and other immunosuppressive
drugs is unclear. It is suggested that immunosuppressive
drugs be avoided in these patients due to the increased
risk of infection associated with these agents.[16-1821.22]
Infections in these patients with underlying abnormalities
of innate immunity may cause complement activation
and trigger inflammation, which could exacerbate
nephritis.[*1617.21 Drugs such as steroids, cytotoxic drugs
and rituximab may be useful in patients with proven
antibodies against complement regulatory proteins. These
drugs along with steroids may also have a role in patients
with crescentic GN.2U

Plasma therapy may be useful in patients with regulatory
factor deficiency or with circulating C3 nephritic
factor (known to cause unregulated activation of alternate
pathway). Plasma infusion may replace the deficient
factor. Plasma exchange helps by removing C3 nephritic
factor. The frequency and duration of plasma therapy is
unclear. If there is adequate clinical response, it needs to
be continued indefinitely.[*16-18:21]

In view of the recent advances made in understanding of
the underlying pathophysiological mechanisms involved
in these diseases, it seems logical to attempt therapeutic
inhibition of complement C3 or C5.

Eculizumab is a monoclonal antibody that prevents C5
activation and has been used in many patients with C3
glomerulopathy with mixed results. The major limiting
factor regarding the use of Eculizumab is its prohibitive
cost. Eculizumab has not been tried in any large controlled
studies, hence there are no recommendations regarding the
duration and frequency of treatment. If there is an adequate
response, it needs to be continued indefinitely.[2-22

Overall, the therapeutic options are limited and beyond
supportive treatment there is nothing much to offer these
patient at present.

Transplantation is the best long-term option in patients
who progress to CKD-ESRD. However, the risk of disease

recurrence and graft loss is considerable. There are no
studies, which have evaluated the long-term outcomes
among renal transplant recipients. It could be deduced
that the high rate of recurrence among MPGN patients
could actually be occurring in the subset of patients
who had underlying C3GN; however, this is conjectural.
Combined liver and kidney transplant is advisable in
patients with CF mutations.®920:22]

Conclusion

C3 glomerulopathy generally affects young adults. The
clinical features are mild in most of them; however,
the long-term outcomes are not yet known. The light
microscopic picture can be variable. Specific treatment
is not available. Plasma therapy is indicated in patients
with progressive disease and documented CF deficiencies.
Close follow-up and supportive treatment with ACEI or
ARBs is advised in all patients.
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