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Background: The C3 glomerulopathies are a group of rare forms of glomerulonephritis with
an incidence of 1-2 cases per million. It is mainly characterized by dysregulation of the alternative
complement pathway. It is further classified morphologically based on electron microscopy
ultrastructural findings into Dense Deposition Disease (DDD) and C3 glomerulonephritis. DDD is
normally characterised by C3 Deposits.

Case: We report a rare case of a young Emirati male who presented with sub nephrotic
proteinuria and microscopic haematuria on routine evaluation. Renal biopsy showed features
of DDD with combined C3 and C4 deposits. The retinal evaluation showed features of Drusen
classically seen in DDD. Genomic study showed heterozygous mutation in ¢.5842G>C
(p.Asp1948His) variant of uncertain significance in MYH9 gene.

Discussion: C3 Glomerulopathy is a type of immune mediated disease previously classified
as membranoproliferative glomerulonephritis. DDD is mainly characterised by C3 deposits in the
glomerular basement Membrane. Our case has both C3 and C4d deposits, which is a rare entity.
It shows the activation of both classical and alternate pathways.

Conclusion: Dense deposition disease is a rare complement mediated glomerulopathy. It is
characterised by C3 deposits. Dense deposition disease with combined C3 and C4d deposits is
a new entity. The treatment and prognosis of such cases will be different and unique compared to
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the normal cases of DDD.

Introduction

The C3 glomerulopathies are a group of rare forms
of glomerulonephritis with an incidence of 1-2 cases per
million. It is a form of complement-mediated glomerulopathy
characterized by dysregulation of the alternative complement
pathway [1]. Light microscopic features can vary from near
normal glomerulus to membrano proliferative pattern,
crescents, endocapillary pattern,mesangioprolifertiave
pattern etc. It is further classified morphologically based
on electron microscopy ultrastructural findings into Dense
Deposition Disease and C3 glomerulonephritis.

Dense Deposition Disease (DDD) was first described by
Berger and Galle in 1962. The term DDD is used based on
the characteristic appearance of linearappearing, highly
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electron-dense material in the glomerular basement
membrane on an electron microscope. These deposits
can also be seen sometimes in the mesangium, Bowman'’s
capsule, and tubular basement membrane. Historically dense
deposition disease was classified as a subgroup of primary
membranoproliferative glomerulonephritis (MPGN type 2).
Recently it was reclassified as a complement-mediated
glomerular disease [2].

C3 Glomerulonephritis is characterised by isolated
deposits of C3 on immunofluorescence but instead of dense
intramembranous deposits as in DDD, electron microscopy
reveals predominant subendothelial and mesangial electron-
dense deposits of lesser intensity. Cases of DDD with C3
deposits have been reported and a few cases of C4 deposits
have also been reported. We report a rare case of DDD
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with combined C3 and C4 deposits in a patient with MYH9
mutation. MYH9 nephropathy with DDD has never been
reported before.

Case report

A 26-year-old, Emirati gentleman presented to the
nephrology outpatient clinic for evaluation of proteinuria
detected on routine evaluation as a part of fitness for work.
On examination, he was moderately built and nourished
with a blood pressure of 128/70 mmhg. His blood workup
showed normal blood count and normal renal function
with a creatinine of 64 umol/L. Urine showed 2 + protein
and microscopic hematuria. 24hour urine protein showed
a protein loss of 776 mg. Ultrasound abdomen showed
normalsized kidneys with normal echotexture with
preserved cortical medullary differentiation.

His glomerular disease workup was negative for ANA,
anti-ds DNA, anti-MPO, and anti-PR3. The complement study
showed low C3 0.78 g/dl (normal 0.9 -1.8 g/dl) and normal
complement 4. Virology markers including hepatitis b,
hepatitis C, and HIV were negative to diagnose his underlying
renal pathology, he underwent a left percutaneous renal
biopsy under ultrasound guidance. The biopsy specimen
was subjected to light microscopy, immunofluorescence, and
electron microscopy.

Light microscopy showed 14 glomeruli,1 of them
sclerosed. The glomerular basement membrane showed PAS
positivity and shows global duplication (Figure 1), but no
spikes or holes in the silver stain. 5% tubular atrophy and
interstitial scarring were noted. Interlobular arteries did not
show any lesions.

Immunofluorescence showed 8 perfused glomeruli.
Frozen sections were stained for IgG, IgM, IgA, C3, C1q, C4d,
kappa & lambdalight chains, PLAZR, [gG4, THSDS7A, Albumin
& Fibrinogen. There is interrupted GBM and mesangial
positivity for IgM (traces) and C3. Surprisingly there was
positive staining for C4d (2+) and C5b9 (2+).

Figure 1: The glomerular basement membrane shows PAS positivity and global
basement membrane duplication (blue arrows.
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Electron microscopy showed almost 100% of the
podocyte foot processes are effaced. There was an extensive,
interrupted, segmental deposition of intensely electron-
dense material within the glomerular basement membrane
replacing lamina densa (Figure 2). Similar material was seen
in the mesangium and segmentally within the basement
membranes of Bowman’s capsule and tubules. Mesangial
matrix was increased. All the features were suggestive of
Dense Deposition Disease.

The retinal evaluation was done and showed features
of Drusen (Figures 3-5) were present in both eyes, which is
more classically seen in dense deposition disease than C3
glomerulonephritis.

C3 nephritic factor (C3NeF) was sent as it is the most
common autoantibody detected in dense deposition disease
but it was tested negative.

Serum protein electrophoresis was done to rule out any
plasma cell dyscrasias and it was also negative. Genetic

Figure 2: Electron microscope showing electron - dense material within the
glomerular basement membrane (Blue star).

Figure 3: Drusen appearing as small yellow deposits in the dilated eye examination
(Blue arrow).
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Figure 4: Digital Color fundus Examination showing small yellow spots on fundus
representing drusen (Blue triangle head).

Figure 5: Monocl atic Fundus examination showing drusen (Blue arrow).
study clinical exome sequencing was done and it showed
the presence of a heterozygous mutation in ¢.5842G>C
(p-Asp1948His) variant of uncertain significance in MYH9
gene.

Discussion

C3 Glomerulopathy was first described in 2007 [3]. Over
the years the disease has gained more importance with better
diagnostic tools and low threshold for renal biopsies.

It was initially classified as membranoproliferative
glomerulonephritis.

In 2013 it was classified as an independent Glomerulo-
pathy in “2013 Consensus of the International Society of
Nephrology” [4]. It was further classified into Dense Deposit
Disease (DDD) and Complement 3 Glomerulonephritis
(C3GN). Further classifications was based on the appearance
and distribution of deposits on electron microscopy of the
glomerulus.

DDD is characterized by the presence of highly electron-
dense deposits within the glomerular basement membrane
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(GBM), while in C3GN the deposits are located in the
mesangium or along the subendothelial side of the GBM [5]
DDD is named based on the appearance of hypereosinophilic
electron-dense deposits in the middle layer (lamina densa) of
the Glomerular Basement Membrane (GBM). These deposits
can be seen in the mesangium, bowman’s capsule, and
tubular basement membrane.

The pathogenesis of both DDD and C3GN is thought to
be due to excessive activation of the alternate complement
pathway. Genetic alterations of regulatory and activation
processes of alternate pathway results in excess activation
of alternate pathway. It is mainly due to either increased
activity of C3 convertase by C3 nephritic factor.

(C3NeF) an autoantibody stabilizing C3 convertase [6,7]
or functional loss of factor H activity. In addition to genetic
factors, acquired factors have also been found to have a role
in the pathogenesis of C3G. Reports of antibodies against B
factor, H factor and C5 convertase have been documented.

Genetic factors like homozygous Cfh deficiency,
homozygous loss of function Cfh mutation, heterozygous
gain of function C3 mutation and CFHR mutations leading
to enhanced Cfh deregulation [8] have all been reported as
causes for DDD. Regardless of genetic or acquired factors, the
final C5 common complement pathway is activated leading
to disease manifestations.

Clinical presentation of DDD includes acute nephritic
syndrome (16% to 38%), isolated macroscopic hematuria,
microscopic haematuria with sub nephrotic-range
proteinuria, isolated proteinuria and nephrotic syndrome
[9,10].DDD hasalsobeenreported with aninitial presentation
of synphargitic haematuria [11]. It can affect both paediatric
and adult populations. For adults above 50 years of age,
monoclonal gammopathy should be ruled out [12].

Treatment of DDD is challenging as there no randomized
clinical trials or clinical guidelines. All patients should
be started on diet control, salt restriction, control of
dyslipidaemia, control of blood pressure and initiation of
ACE inhibitors or angiotensin I receptor blockers to inhibit
the renin-angiotensin system and reduce urinary protein.

The prognosis from observational studies shows that
more than 50% of patients with DDD of 10 or more years to
progress to ESRD.

Patients with urinary protein of more than 500 mg in
24 hrs and moderate Inflammation on biopsy can be started
on mycophenolate and steroids. Based on case series reports
66% of patients responded to MMF or steroid treatment.
[13,14] Periodic plasma infusions have been found to be
beneficial in patients with a defect in Factor H [15]. For
patients with rapidly progressive renal failure, gluco-
corticoids in combination with either cyclophosphamide or
MMF should be considered.
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Eculizumab has been found to be very effective in patients
with refractory disease not responding to steroids and MMF.
Evidence of eculizumab is from case reports and series and
one open labelled clinical trial [16-18].

The prognosis of DDD is worse than C3GN. Overall 70%
of children progress to CKD as shown in a study in which
cases were followed for a period of 9 years [7]. Follow-up
studies in adults showed that 50% will progress to ESKD
[19]. Renal failure and age at time of presentation were the
poor prognostic factors.

Our patient had normal renal functions with 24 hr
urine protein of 776 mg at the time of presentation with
microscopic heamturia. Renal biopsy light microscopy and
electron microscopy showed features of DDD. It showed C3
deposits. Surprisingly our case also showed C4d deposits
along with C3 deposits. Sethi, et al. have described 3 cases
of C4d deposits. They are classified as CC4d glomerulopathy
similar to C3 glomerulopathy. C4d glomerulopathy is further
classified in to C4dGlomerunonephritis (C4GN) and C4d
DDD following their observation of three cases [20]. Our
case showed features of both C3 deposits and C4d deposits
which have only been described once in literature before
[21]. It raised the possibility of another entity of DDD, that
is, combined C3 and C4d in DDD in addition to C3DDD and
C4d DDD. Further studies and case reports are required
for confirmation of the same. Our patient was started on
angiotensin receptor blockers along with salt restriction
and lifestyle modifications. The dose of ARBs was gradually
increased to maximum tolerated dose. After 3 months his
proteinuria has increased to more than 2 gm and was not
responding to supportive treatment. He was started on
steroids and myfortic acid. His renal functions are stable and
he achieved partial remission with the latest proteinuria of
800 mg in 24 hrs.

Clinical exome genetic sequencing showed our patient
also had MYH9 gene-related heterozygous mutation.
MYHO gene-related nephropathy is a rare disease and has
been reported before in few cases. 30% of cases of MYHO9-
related disease develop nephropathy. It is characterised
by proteinuria and rapidly progressive renal failures. The
previously reported cases of MYHO9-related nephropathy
have shown segmental glomerulosclerosis, focal global
glomerulosclerosis, global glomerulosclerosis and foot
process effacement [20,22-25].

Our Patient has diffuse foot process effacement. However,
features of dense deposition disease in MYH9 nephropathy
haveneverbeenreported before. However, our patientdid not
have any extrarenal features of MYH9 Nephropathy like giant
platelets, thrombocytopenia, cataracts, and sensorineural
deafness. Our case is the first case with DDD with MYH9
gene mutation having combined C3 and C4d deposits. The
possibility MYH9 genetic mutation in the causation of dense
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deposition disease is less as he does not have any extra renal
features of MYH9 Nephropathy. His parents also underwent
genetic screening. Father also had heterozygous mutation in
¢.5842G>C (p.Asp1948His) variant of uncertain significance
in the MYH9 gene. Father had mild proteinuria of 260 mg
with normal renal functions and no hematuria. A kidney
biopsy was not done for the father.

Conclusion

C3Glomerulopathy is a rare form of immune-mediated
glomerulopathy characterised by C3 deposits. It is morpho-
logically divided into dense deposition disease and C3
glomerulonephritis based on electron microscope findings.

In dense deposition disease, the deposits are
predominantly due to the activation of alternate complement
pathway. The presence of C4D deposits in our cases raises
the possibility of an activation of the classical pathway.
Combined C3 and C4D deposits raised the possibility of a
new entity of Dense Deposition Disease with activation of
both classical and alternate pathways.

The treatment and prognosis of such cases will also be
different from the cases of DDD reported so far considering
the rarity of the disease and different pathogenesis.

It will be interesting to see future cases of DDD with
combined C3 and C4D deposits. More studies and case reports
will give more clarity regarding the treatment options and
prognosis.

Declarations

Informed consent was obtained from the Individual whose
case is reported. The Case study was done in accordance with
the World Medical Association Declaration of Helsinki.
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