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ABSTRACT

Case Report

Collagenofibrotic Glomerulopathy: A Rare
Diagnosis and Seldom Thought of Differential
for Nodular Glomerular Mesangial Expansion

Collagenofibrotic glomerulopathy, a very rare glomerular disease, characterised by abnormal deposition of Type Il collagen in the
mesangium and subendothelial space. This disease may have an indolent course clinically but is capable of finally progressing to
end stage renal failure. Thus, it is imperative for clinicians and pathologists to be mindful of this entity due to its rarity, nonspecific
presenting signs and symptoms and varied differentials on histopathology which must be ruled out. A definite diagnosis depends on
the awareness of this entity, a high index of suspicion and confirmation by immunohistochemistry and electron microscopy. Here,
the present authors report a case of a 41-year-old hypertensive female who came with persistent pedal oedema and proteinuria.
The biopsy showed nodular expansion of the mesangium by a homogenous, Congo red negative, eosinophilic material. A diagnosis
of Collagenofibrotic glomerulopathy was confirmed on immunohistochemistry and electron microscopy.

Keywords: Collagen Type Ill, Glomerular mesangium, Kidney injury, Nephrotic syndrome, Proteinuria

CASE REPORT

A 41-year-old hypertensive, non-diabetic female presented with
chief complaint of persistent pedal oedema since four months.
Her systemic examination was normal. Urinalysis revealed 3+
proteinuria. Serum creatinine level was 1.17 mg/dL (0.7-1.25mg/dl)
and serum potassium was 3.5 mEg/L (3.5-5.10mEg/L). The routine
urine microscopy revealed inactive sediment, 8-10 pus cells and
8-10 RBCs. Urine protein electrophoresis was normal. Ultrasound
showed a normal sized kidney.

She had presented with similar complaints earlier and was found
to have had an episode of nephrotic syndrome four years ago.
She was evaluated for proteinuria and pedal oedema elsewhere.
A renal biopsy performed at that time was reported as focal
segmental glomerulosclerosis. Initially, she was given steroids for
a year but subsequently developed resistance and was switched
to Rituximab. Following this, a combination of Tacrolimus and
Wysolone was given.

The renal biopsy was repeated at the present institute and showed
14 glomeruli, all of which showed nodular mesangial expansion by
an acellular eosinophilic material which was negative for Periodic
acid Schiff (PAS) and Periodic acid Silver Methenamine (PSM) [Table/
Fig-1a]. Some of the tubules showed hyaline casts. The interstitium
and blood vessels were unremarkable. In view of a previous episode
of nephrotic syndrome, current nephrotic range proteinuria and
nodular mesangial expansion by an acellular eosinophilic material, a
histologic differential diagnosis of amyloidosis was considered first.
However, the Congo red stain was negative.

The other differentials considered were diabetic glomerulopathy and
light chain deposition disease. However, absence of any history of
diabetes and lack of PAS positivity in the mesangial nodules ruled
out diabetes while direct immunofluorescence was performed to rule
light chain deposition disease. Direct immunofluorescence showed
negativity for all the immunoglobulins, complements and light chains.
Therefore, light chain deposition disease or any other immune
complex deposition disease was excluded. In view of nodular
mesangial expansion and Congo red, PAS and PSM negativity, a
diagnosis of Collagenofibrotic glomerulopathy was suggested after
ruling out all other differential diagnosis. Electron microscopy and
Immunohistochemistry for Type Il collagen was advised.

Journal of Clinical and Diagnostic Research. 2020 Jun, Vol-14(6): EDO1-ED02

Immunohistochemistry was positive for Type Il collagen within the
glomerulus [Table/Fig-1b]. Electron microscopy showed mesangial
and subendothelial space expansion by a banded fibrillary material
[Table/Fig-1c,d]. Thus, Collagenofibrotic glomerulopathy was
confirmed as the final diagnosis. The patient was given supportive
treatment along with albumin infusion and diuretics and was
discharged in a stable condition on Wysolone 20 mg and Endoxan
100 mg once daily. This was followed for a period of 2 months after
which the dosage of steroids was tapered. After five months of
follow-up, patient was stable without any pedal oedema.

[Table/Fig-1]: a) Nodular expansion of the mesangium (white arrow) by a homogenous
eosinophilic material (X200; H&E); b) Positive staining (white arrow) for Collagen Type Il
on immunohistochemistry (X100, IHC); ¢) Expansion of the subendothelial and mesangial
space (arrow mark) by a banded fibrillary material on electron microscopy (X2000; uranyl
acetate and lead citrate); d) Fibrillary material with banded appearance and a periodicity
of 30-60 nm on electron microscopy (X10000; uranyl acetate and lead citrate).

DISCUSSION

Collagenofibrotic glomerulopathy is an extremely rare glomerular
disease characterised by abnormal deposition of Type Il collagen in
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mesangium and subendothelial space. It is also accompanied by a
marked increase in the serum Type Il pro-collagen peptide levels [1].
Normally, Type Il collagen is present on the interstitium and blood
vessels, but not in the glomeruli. The glomeruli also normally express
Type IV, V and VI collagen, but not Type Ill. However, dysregulation
of Type Il collagen results in its’ deposition in the mesangium,
basement membrane or subendothelium and promotes fibrosis.
This dysregulation of Type Ill collagen results in two diseases-
Collagenofibrotic glomerulopathy and Nail patella syndrome [2].
Initially, Collagenofibrotic glomerulopathy was considered to be a
variant of nail-patella syndrome with no skeletal deformities [1]. First
described by Arakawa M, it was subsequently included in the WHO
classification of glomerular diseases since 1995 [3,4]. Collagen Type
Il glomerulopathy and primary glomerular fibrosis are other names
documented in literature for this entity [5,6].

Owing to its infrequency, Collagenofibrotic glomerulopathy has had
a sluggish progress in the understanding of its pathogenesis and
treatment. There are fewer than 40 cases documented in literature for
this entity. A significant number have been reported from Japan and
Asian countries and about 17 are from India [7]. The largest series
has been reported by Kurien AA et al., from India and Gubler MC et
al., from France comprising of 8 adult cases and 10 paediatric cases
respectively [7, 8]. Although no definite age or gender predilection
has been documented in literature, maximum cases were from the
fourth to seventh decade. While this disease is more common in
adults, cases in children have also been reported and children are
more likely to progress to end stage renal disease [9].

It is crucial for pathologists and clinicians to be aware of this
entity because the diagnosis depends heavily on a high index of
suspicion. This is because this disease does not present with any
characteristic signs and symptoms, but in due time can progress to
end stage renal disease. Furthermore, varied differential diagnosis
on histopathology makes a definite diagnosis all the more difficult.
Clinically, collagenofibrotic glomerulopathy most commonly presents
with nephrotic range proteinuria and microscopic haematuria,
accompanied by other nonspecific symptoms such as oedema
and hypertension with minor alterations in the renal function. This
was similar to the present case, where patient chiefly presented
with persistent proteinuria. However ultimately, it may result in end
stage kidney disease [7]. As the symptoms are nonspecific it is often
not on the clinical list of differentials at the time of biopsy. It usually
presents as a sporadic isolated form in adults, and may rarely also
present as a familial autosomal recessive form in children [8].

The aetiopathogenesis is still unclear. Some authors believe it
to be a systemic disorder with abnormal metabolism of Type IlI
collagen whereas others have suggested a localised involvement
where abnormal Type Il collagen is produced endogenously by the
mesangium. The role of interleukin-4 has also been described, as it
selectively stimulates Type Il collagen synthesis in the glomerulus.
Due to the clustering of cases from Japan and Asia, a role of genetic
factors has also been suspected [9].

On light microscopy our main differentials were- Amyloidosis, Diabetic
glomerulosclerosis and light chain deposition disease. The present
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case lacked Congo red positivity of amyloidosis and history and PAS
positivity of diabetic glomerulopathy. In light chain deposition disease,
mesangial nodules are more in number and uniform in distribution. They
also show either kappa or lambda positivity on immunofluorescence.

Furthermore, immunofluorescence in this case showed negativity
for all immunoglobulins, complements and light chains. Banded
fibrillary collagen in mesangium and subendothelial space on
electron microscopy as well as positivity for Type Il collagen on
immunohistochemistry is mandatory for diagnosis.

Collagenofibrotic glomerulopathy can be distinguished from nail
patella syndrome only on electron microscopy, by the relative
sparing of lamina densa of the glomerular basement membrane
which is involved in the latter. Collagenofibrotic glomerulopathy also
lacks the LMX1B gene mutations identified in the inherited disorder
of Nail patella syndrome [10].

No specific treatment protocol has been documented for this
condition. Symptomatic treatment such as control of hypertension
and oedema may help. Dialysis or renal transplant may be suggested
in end stage renal disease. No recurrences have been documented
so far in literature [11].

CONCLUSION(S)

Collagenofibrotic glomerulopathy is a very rare disease which
requires a high index of suspicion and awareness of this entity by the
pathologist. It has varied differentials on histopathology which must
be ruled out before this diagnosis is made. Immunohistochemistry
and electron microscopy are crucial to identify deposits of Type
lll collagen. Also, any deposition disease must be examined by
electron microscopy for exact categorisation and confirmation of
the diagnosis.
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