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C1q nephropathy in two young sisters
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Abstract C1q nephropathy (C1qNP) is a controversial and
uncommon form of glomerulonephritis, characterized by
mesangial immunoglobulin and complement deposits, pre-
dominantly C1q, with no evidence of systemic lupus
erythematosus. Clinically, it may present as nephrotic
syndrome and non-nephrotic proteinuria per se or associated
with microhematuria, hypertension, or renal insufficiency.
We describe two sisters with C1qNP, who presented with
steroid-resistant nephrotic syndrome. Both sisters presented
before the age of 2 years, and they showed a poor response to
other immunosuppressive therapy. Both girls had normal
serum complement levels, negative antinuclear antibodies
(ANAs) and negative hepatitis B antigen. Renal biopsy in
both patients showed histological features of mesangiopro-
liferative glomerulonephritis, with diffuse “full-house”
positive immunofluorescence reaction in the mesangial area.
The immunofluorescence reaction for C1q was most intense
and co-dominant with IgG in both patients. Correspondingly,
electron microscopy demonstrated dense deposits mainly in
the mesangial areas too. We report on two young sisters with
the characteristic features of C1qNP presented in early
childhood. To the best of our knowledge, this is the first
report of C1qNP in siblings.
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Introduction

C1q nephropathy (C1qNP) is a distinct clinicopathologic
entity, usually causing steroid-resistant nephrotic syndrome
(SRNS) in older children and young adults [1]. Recently, it
has been described in children as a cause of nephrotic
syndrome and non-nephrotic proteinuria per se or associated
with microhematuria, hypertension, or renal insufficiency
[2–4]. The diagnosis of C1qNP is based on the demonstra-
tion of mesangial immunoglobulin and complement deposits,
predominantly C1q, in addition to the detection of mesangial
dense deposits by electron microscopy and, in some cases,
subendothelial deposits as well. C1qNP resembles systemic
lupus erythematosus (SLE) histologically, but these patients
show no evidence of SLE serologically or clinically [1, 5].
Previous studies have reported on C1qNP, its clinical
presentation, its pathological features and outcome [2, 3, 5–
7]. However, to the best of our knowledge, familial C1qNP
has not been described before. We describe two sisters who
presented with SRNS in early childhood, and they were
proven by renal histopathology to have C1qNP.

Case reports

Two girls of Pakistanian parents who are second-degree
cousins presented with SRNS. They have three healthy
brothers but no other sisters.

Case 1

The first patient presented with nephrotic syndrome at
14 months of age. She had low serum albumin level
(11 g/l) and heavy (+ 3) proteinuria, normal serum
creatinine level (16 μmol/l), normal levels of serum
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complements (C3 1.49 g/l and C4 0.36 g/l), negative
antinuclear antibodies (ANAs), negative anti-double-
stranded DNA antibodies (anti-DNA) and negative
hepatitis B antigen. She was steroid resistant, and a
renal biopsy was done 3 months later. SRNS was defined
as a failure to go into remission after 4 weeks of enteral
administration of prednisolone at a dose of 60 mg/m2

body surface area per day, plus, intravenously, three doses
of methylprednisolone at 600 mg/m2 per day or 30 mg/kg
body weight per day on alternate days [8]. She was treated
intravenously with cyclophosphamide at 500 mg/m2 per
month for six doses [9]. She was also continued, orally, on
prednisolone 40 mg/m2, on alternate days and enalapril
(0.1–0.5 mg/kg) throughout her 6 months’ treatment
period. She showed a partial response initially, as her
albumin level improved to 26 g/l and proteinuria improved
to +1. However, this improvement was not sustained for
more than 3 months. Six months later, she was com-
menced on cyclosporin (5 mg/kg per day) when the serum
albumin was 17 g/l. However, the response was not
sustained and her serum albumin level was variable (17–
29 g/l) and proteinuria was +1 to +3. Her kidney function
continued to be normal. Four years later, she started to
show the side effects of cyclosporin in the form of gum
hyperplasia, and, therefore, she was commenced on
mycophenolate mofetil (MMF; 600 mg/m2 per day) and
cyclosporin treatment was stopped. She showed very poor
response, with heavy proteinuria, and her serum albumin
level dropped to 6 g/l. Three months later, she was again
started on cyclosporin. She continued to have heavy
proteinuria, low serum albumin levels and normal levels
of creatinine (41 μmol/l). When she was 7 years of age,
she was weaned off all her immunosuppression treatment,
but she was left on enalapril (1 mg/kg per day) and
losartan (2 mg/kg per day) as reno-protective agents and to
improve proteinuria.

Case 2

The younger sister presented at the age of 22 months
with SRNS. She underwent renal biopsy 2 months after
presentation and commenced cyclosporin treatment
(5 mg/kg per day), in addition to prednisolone (40 mg/m2),
orally, on alternate days and daily treatment with enalapril
(1 mg/kg). She showed a partial response, as her serum
albumin level improved from 14 g/l to 25 g/l and
proteinuria improved from +3 to +1. She had normal
levels of serum creatinine (18 μmol/l) and serum comple-
ments (C3 1.9 g/l and C4 0.21 g/l), negative ANAs,
negative anti-DNA and negative hepatitis B antigen. Her
kidney function continued to be normal after 1 year of
follow up.

Renal pathology

Methods

Renal biopsy was performed on both patients. Renal tissue
was routinely examined by three methods. For light
microscopy (LM), the tissue was fixed in 4% buffered
formaldehyde and embedded in paraffin; the tissue sections
were stained with hematoxylin/eosin, periodic acid–Schiff,
and methenamine silver. Direct immunofluorescence (IF)
was used on frozen renal tissue, labeled for IgG, IgA, IgM,
C3, C4, and C1q. Tissue submitted for electron microscopy
(EM) was fixed in 2.5% buffered glutaraldehyde, post-fixed
in 1% osmium tetroxide, processed, and embedded in Epon
resin. Ultrathin sections were routinely stained with uranyl
acetate and lead citrate.

Results

Under LM the tissues of both patients showed mesangial
hypercellularity to variable degrees, more prominent in case 2
(Fig. 1) than in case 1. Thickening of the glomerular
capillary wall was seen in case 2 only (Fig. 1). IF studies
demonstrated a diffuse, “full-house”, positive, immune
reaction, mainly in the mesangial areas. The intensity of
the reaction varied between different immunoglobulins and
complements. In both patients the immunofluorescent
reaction for C1q was the most intense (Fig. 2), co-dominant
with IgG, and a less intense immune reaction was seen with
the labeling for IgA, IgM, C3 and C4. Ultrastructure
examination revealed the presence of electron-dense deposits
in the mesangial area in both cases (Fig. 3), but rarely in
subendothelial areas. There were no tubulo-reticular inclu-
sions in endothelial cells in either case.

Fig. 1 Light micrograph from case 2, demonstrating mesangial
hypercellularity and thickening of some capillary wall (H&E)
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Discussion

We report on two sisters with C1q nephropathy, who
presented with SRNS. C1qNP is, presumably, an immune
complex-mediated glomerulonephritis of unknown etio-
pathogenesis, which was first described by Jennette and
Hipp in 1985 as a distinct histopathological entity in
children and young adults [1]. They defined the charac-
teristic features of this entity by the presence of mesangial

immunoglobulins and complement deposits, most notably
C1q, by immunofluorescence, and mesangial dense
deposits by electron microscopy, with the absence of
clinical and laboratory evidence of SLE [1]. Applying the
criteria described by Jennette and Hipp, several studies
reported the presence of C1qNP in their series [2, 3, 5,
10, 11].

It usually presents with nephrotic-range proteinuria in
older children and young adults and has a poor response
to steroids [2, 3]. It has also been reported as a cause of
non-nephrotic proteinuria associated with microhematuria,
hypertension or renal insufficiency in children [3].
Srivastava et al. reported on a 3-year-old Hispanic girl
who presented with renal insufficiency; a kidney biopsy
showed C1qNP, with severe crescentic glomerulonephritis
[10].

C1qNP falls within the clinical-pathologic spectrum of
minimal change disease (MCD) or focal segmental
glomerulosclerosis (FSGS) [2, 12]. Presentation with
nephrotic syndrome is a risk factor for progression to renal
failure [2, 3]. Lau et al. reported kidney survival rates of
94% and 78% at 1 year and 5 years, respectively, in all
patients with C1qNP, and 88% and 49%, respectively, in
those presenting with nephrotic syndrome [2]. Four cases
were reported from Japan, with asymptomatic onset
presenting with mild proteinuria with or without hematuria
[13]. The patients showed histological features of mem-
branoproliferative glomerulonephritis and urinalysis
showed improvements without corticosteroid treatment.
[13]. The majority of C1qNP patients with MCD features
present with corticosteroid-dependent nephrotic syndrome
(NS), while those with FSGS features usually have SRNS
[3]. The latter show a very poor response to any
immunosuppressive therapy and high risk for progressive
renal insufficiency [3]. Our patients were similar and
showed poor response to several immunosuppressive
modalities. We did not perform genetic screening for
NPHS2 and WT1 mutations, in spite of a familial history
of SRNS in these two patients, because of lack of resources.

C1qNP has been predominantly reported in older
children or young adults [3, 12]. This is different from
our two patients, who presented when they were less than
2 years of age. Presentation in early childhood has been
rarely reported: in a 10-month-old infant who progressed to
end-stage renal disease at 14 months of age [2] and in
another infant who presented with congenital nephrotic
syndrome at 1 month old and whose histopathological
features were compatible with C1qNP [14].

C1qNP has been reported in association with Gitelman
syndrome [15], Bartter syndrome [16], chromosome 13
deletion [17] and severe atopic dermatitis [18]. Those
associations between different syndromes and C1qNP could

Fig. 2 Immunofluorescence micrographs for C1q labeling from case
2; the glomerulus shows positive immune reaction in the mesangial
area

Fig. 3 Transmission electron micrograph from case 2, showing
electron dense deposits in the mesangial area (arrows)
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be explained by genetic predisposition. The availability of
molecular testing in the future may better define the role of
specific genetic defects which predispose to the develop-
ment of C1qNP.

In our report, the presentation of C1qNP in two siblings
makes the genetic predisposition more likely. No familial or
hereditary cases of C1qNP have been reported before,
although it is known that serum C1q is controlled by distinct
genes [19] and that the genetic defect of the C1q
subcomponent of complement is associated with childhood
(immune complex) nephritis [20]. Furthermore, homozygous
C1q deficiency and regulatory region polymorphisms down-
regulating C1q levels are strong genetic risk factors for SLE,
as they result in the reduction of immune complex (IC)
clearance and, thus, promote IC deposition in the glomeruli
[21]. Hannema et al. reported functional deficiency of C1q
associated with SLE-like syndrome in three members (two
sisters and a brother) of a large family [22]. In our family,
both girls, but none of the boys, were affected. While the
most likely pattern of inheritance would be autosomal
recessive, there is a chance of X-linked inheritance, with
metabolic interference [23, 24].

Conclusion

We have reported on two sisters with C1qNP, presenting
before they were 2 years old, with SRNS and poor response
to other immunosuppressive therapy. Our patients may
represent a special form of C1qNP, caused by genetic
abnormality as an underlying predisposition to nephropathy.
Further studies are needed for better understanding of the
nature and the pathogenesis of C1qNP.
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