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Abstract
Background C3 nephritic factor (C3NeF) has been described
in association with membranoproliferative glomerulonephritis
and is involved in 80 % of cases of dense deposit disease.
C3NeF is an immunoglobulin G (IgG) autoantibody which
binds to the complement component 3 (C3) convertase
C3bBb, thereby inhibiting its decay and leading to massive
C3 cleavage. Commonly associated with C3NeF are low C3
levels, decreased total haemolytic complement (CH50) and
normal C4 levels. C3NeF patients often present with protein-
uria, haematuria and high blood pressure. Evolution to end-
stage renal disease is common. Treatment consists of steroids
and/or immunosuppressants, with variable efficiency. Renal

transplantation is marked by histological recurrence, leading
to higher rates of allograft loss.
Cases We report C3NeF in association with membranous
glomerulonephritis type 3–4 in two unrelated children. We
also demonstrate that, under adequate immunosuppressive
therapy, proteinuria is significantly lowered, blood pressure
is kept within normal range and long-term renal function
remains normal.
Conclusions C3NeF can be associated with membranous glo-
merulonephritis in children. Clinical presentation is mild, and
mid-term outcome is favourable under adequate therapy.
However, complement anomalies persist for several years.
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Introduction

C3 nephritic factor (C3NeF) has been described in association
with membranoproliferative glomerulonephritis and is in-
volved in approximately 80 % of cases of dense deposit
disease [1–3]. C3NeF is an immunoglobulin G (IgG) autoan-
tibody [4] which binds to the complement component 3 (C3)
convertase C3bBb, thereby inhibiting its decay and leading to
massive C3 cleavage. C3NeF was first hypothesized by
Spitzer as a C3 lytic system in patients with glomerulonephri-
tis [5] and has been widely studied since 1969. Commonly
associated with C3NeF are low C3 levels, decreased total
haemolytic complement (CH50) and normal C4 levels.
C3NeF patients often present with proteinuria, haematuria
and high blood pressure. Evolution to end-stage renal disease
(ESRD) is common, with nearly 50 % of the patients being
affected. Treatment usually consists of steroids and/or immu-
nosuppressants, with variable efficiency [6]. Renal
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transplantation is marked by histological recurrence, leading
to higher rates of allograft loss.

Here we describe the first cases of C3NeF associated with
membranous glomerulonephritis. Interestingly, the initial pre-
sentation of both patients was mild, compared to some
membranoproliferative glomerulonephritis (MPGN) patients
exhibiting more severe symptoms. Renal function remained
normal throughout follow-up. Treatment was efficient in lower-
ing proteinuria; however, complement anomalies persisted.

Case reports

The first patient was 10 years old, with no medical history.
Clinically, she presented with asthenia and non-nephrotic
proteinuria; blood pressure was normal. Biologically, renal
function was normal (serum creatinine 27 μmol/l, normal
range 23–60 μmol/l). Proteinuria was elevated up to 5 g per
day. An immunologic work-up showed normal serum immu-
noglobulin levels (IgA 1.55 g/l, normal range 0.49–1.55 g/l;
IgG 8.30 g/l, normal range 6.22–11.54 g/l; IgM 1.46 g/l,
normal range 0.55–1.55 g/l). Serum C3 level was extremely
low (0.06 g/l, normal range 0.74–1.42 g/l), whereas the serum
C4 level was only slightly lowered (0.09 g/l, normal range
0.13–0.30 g/l). Both CH50 and kinetics (TH50) were unde-
tectable (0 %, normal range 80–120 %). An autoimmunity
work-up came back negative (antinuclear antibodies, SSA,
SSB, Scl70, JO1, SM, anti-MPO, anti-PR3, anti-DNA, anti-
PLA2R and anti-NEP were negative). A detailed complement

analysis came back positive for C3NeF, showing a strong
reactivity; factor H was normal (112 %, normal range 65–
140 %) along with factor I (143 %, normal range 70–130 %)
and factor B antigen (0.19 g/l, normal range 0.09–0.32 g/l).
No anti-factor H antibodies were detected. An infectious
work-up came back negative for human immunodeficiency
virus (HIV), hepatitis B/C, Epstein–Barr virus (EBV), cyto-
megalovirus (CMV) and syphilis. C-reactive protein (CRP)
level was normal (0.4 mg/l, normal range 0–5 mg/l). Chest X-
rays and abdominal sonography were normal. A renal biopsy
analysing more than ten glomeruli and two arteries was per-
formed (Fig. 1). An optic study of the glomeruli revealed a
thickened basement membrane with spikes (silver staining);
tubules and blood vessels were normal, with no
tubuloreticular inclusion. Immunofluorescence came back
positive, with diffuse IgG (++) and C3 (++) granular staining
along the glomerular basement membrane. Lambda light
chains were predominant over kappa light chains. Anti-C1q
and anti-C4 serum also came back slightly positive along the
basement membrane (+). This histopathological analysis was
in favour of a membranous glomerulonephritis type 3–4.
Treatment consisted of steroids (prednisone; 2 mg/kg/day),
mycophenolate mofetil (1 g/day) and enalapril (10 mg/day).
Proteinuria could be lowered to 0.5 g per day but persisted;
moreover, TH50 and C3 were still undetectable (0 % and
0.01 g/l respectively); C3NeF remained positive. Interestingly,
renal function was normal through a 4-year follow-up.

The second patient was 15 years old. She had been previ-
ously treated for recurrent arthralgias and asthenia, with no

Fig. 1 Membranous
glomerulonephritis with C3
nephritic factor in a 10-year-old
patient. a Optical microscopy,
trichrome staining. Basement
membrane is thickened (arrows);
tubules and blood vessels are
normal. b Optical microscopy,
silver staining. Basement
membrane is thickened (arrows)
with distinctive spikes. c
Immunofluorescence,
complement component 3 (C3)
staining. Diffuse C3 granular
staining along the glomerular
basement membrane (arrows). d
Immunofluorescence,
immunoglobulin G (IgG)
staining. Diffuse IgG granular
staining along the glomerular
basement membrane (arrows)
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precise diagnosis. Her mother had been treated for HLA B27-
positive spondyloarthropathy since the age of 20 years. Clin-
ically, the patient presented with fever, asthenia and arthral-
gias; blood pressure was normal. Biologically, a nephrotic
proteinuria was noted, up to 3.5 g per day. Renal function
was normal (serum creatinine 44 μmol/l, normal range 25–
70 μmol/l). An immunologic work-up showed slightly de-
creased serum immunoglobulin levels, in relation to a ne-
phrotic syndrome, with no other anomaly. Serum C3 level
was very low (0.1 g/l, normal range 0.66–25 g/l), and the
serum C4 level was normal (0.23 g/l, normal range 0.09–
0.38 g/l). Serum CH50 was also low (43 %, normal range
70–130 %). An autoimmunity work-up came back negative
(anti-nuclear antibodies, SSA, SSB, anti-DNA, anti-PLA2R
and anti-NEP were negative); characterization of HLA B27
was positive. An infectious work-up including HIV, hepatitis
B/C, CMV, EBV and syphilis came back negative. CRP was
also negative. A detailed complement analysis was positive
for C3NeF, with a strong reactivity. Factor H was normal
(114 %, normal range 65–140 %) along with factor I
(130 %, normal range 70–130 %) and factor B (0.12 g/l,
normal range 0.09–0.32 g/l). No anti-factor H antibodies were
detected. A renal biopsy analysing more than ten glomeruli
and two arteries was performed. An optic study of the glo-
meruli revealed a thickened basement membrane with spikes
(silver staining). Capillaries were slightly thickened. Tubules
and renal arteries were normal, and no tubuloreticular inclu-
sion was found. Immunofluorescence came back positive,
showing a strong C3 (++) and IgG (++) granular staining
along the basement membrane. This histopathological analy-
sis was in favour of a membranous glomerulonephritis type 3.

This patient was treated with standard doses of
angiotensin-converting-enzyme inhibitors and angiotensin re-
ceptor blockers. Proteinuria could be controlled but persisted;
C3NeF remained positive. Renal function was normal during
the follow-up. Tolerance to the treatment was satisfactory.
However, treatment with vitamin K antagonists, started during
the initial follow-up, was discontinued quickly since its man-
agement was complex and the patient’s compliance
inadequate.

Discussion and conclusion

We have described the first cases of C3NeF associated with
membranous glomerulonephritis. The initial presentation was
clinically mild and mostly characterized by proteinuria and
asthenia. We considered other etiologies to explain the pres-
ence of membranous glomerulonephritis associated with
C3NeF in our patients and ruled out anti-nuclear antibody-
negative lupus since the criteria defined by the American

College of Rheumatology were not met by either of our
patients [7]. The existence of a primary autoimmune patholo-
gy, responsible for both a membranous glomerulonephritis
and the presence of a C3NeF auto-antibody, was also consid-
ered; however, no clear evidence of such a pathology could be
found. Noteworthy, renal function remained normal in both
patients throughout their follow-up, suggesting a mild evolu-
tion of the disease. Treatment was efficient in decreasing
proteinuria; however, C3NeF and associated complement
anomalies persisted. In that context, eculizumab therapy was
discussed for each patient; however, since clinical evolution
was satisfactory, eculizumab treatment was successfully post-
poned in each case.
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