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ABSTRACT
Aim: Fibrillary glomerulonephritis (FGN) is a rare deposition disease with unclear aetiology. There are limited case series of 
FGN described in the literature. Here, we describe the clinicopathological characteristics and outcomes of a series of 26 patients 
with FGN diagnosed at an Australian tertiary centre for renal diseases over a decade.
Method(s): The present study includes 26 patients with biopsy-proven FGN diagnosed between January 2011 and December 
2021.
Results: The average age at presentation was 60 years, with a female predominance. The mean creatinine at presentation was 
205 μmol/L. Most of the patients had significant proteinuria, with an average 24-h urine protein of 3.76 g. Associated conditions 
included four patients with autoimmune disease, one patient with malignancy, and two patients with Hepatitis C infection. 
Serum electrophoresis demonstrated monoclonality in three patients, although immunofluorescence did not reveal clonal re-
striction on the renal biopsy. Most patients had mesangial expansion, with an increase in mesangial cellularity and variable de-
grees of capillary wall thickening. An established membranoproliferative pattern was seen in 10 patients. The median follow-up 
period was 33 months. Three patients received therapy targeted at FGN. End-stage kidney disease developed in 10 patients, with 
6 patients dying during the follow-up period, mostly due to additional cardiovascular disease or sepsis.
Conclusion: This case series of FGN demonstrates that a significant proportion of patients progress towards end-stage kidney 
disease. The mortality is significant although the cause of death is due to additional conditions rather than directly due to FGN.

1   |   Background

Fibrillary glomerulonephritis (FGN) is a rare type of glomer-
ular disease initially described in 1977 [1]. It was initially de-
scribed as an amyloid-like deposit in the glomerulus, which did 

not stain with the typical amyloid stains. This was subsequently 
characterised by Duffy et al. who published a series of 8 patients 
presenting with proteinuria, haematuria, hypertension, and 
renal dysfunction with glomerular deposition of fibrils mea-
suring 20 nm in width [2]. It is characterised by the glomerular 
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deposition of randomly oriented straight fibrils which lack a 
hollow centre at < 30 000 magnification, measure 12–24 nm in 
size, and demonstrate a positive stain for IgG [3, 4]. A highly 
sensitive and specific tissue marker named DNAJB9 has been 
identified as a marker for FGN, with 98% of cases demonstrat-
ing abundant DNAJB9 protein [5]. DNAJB9 is a member of the 
DNAJ family of proteins, which act as co-chaperones for the 
heat shock protein family members. The heat shock protein 
family members in the endoplasmic reticulum (ER) are involved 
in the folding-unfolding of proteins. Hence, increased expres-
sion of DNAJB9 may be an expression of ER stress [6]. A small 
proportion demonstrating a congophilic pattern has been de-
scribed by Alexander et  al. [7]. There is a slightly higher pro-
portion of patients demonstrating a slightly smaller mean fibril 
size among congophilic FGN compared to congo-negative FGN, 
although the clinical outcomes are not different [3]. DNAJB9 is 
instrumental in accurately diagnosing FGN in those patients 
with congophilic FGN and distinguishing it from amyloidosis, 
as therapy is different in both conditions. The deposits are pre-
dominantly seen in the mesangium and basement membrane, 
with occasional extension into the subendothelial and subepi-
thelial regions and capillary walls. These deposits present with 
different morphological patterns. There are five main morpho-
logical presentations of FGN including mesangial proliferative, 
membranoproliferative, diffuse proliferative, membranous and 
diffuse sclerotic [6]. These fibrils consist of immunoglobulin de-
posits due to their intense staining with IgG, C3, κ and λ with 5% 
of cases demonstrating selectivity for either κ or λ [6]. However, 
cases of immunoglobulin-negative FGN have been reported [8]. 
The pathophysiology of FGN is unclear, and the renal prognosis 
is poor. The prognosis depends on the morphological pattern, 
with the mesangioproliferative pattern doing better than other 
presentations and the membranoproliferative pattern or diffuse 
sclerosing pattern having a poor outcome. Cohen and Vilayur 
have previously described a case series from Australia where 
they described a poor renal prognosis for patients with this di-
agnosis unless they had minimal proteinuria at presentation [9]. 
An ANZDATA registry analysis revealed comparable patient 
survival in patients with FGN on dialysis and post-transplant in 
Australia [10]. Our review aims to update the data on fibrillary 
glomerulonephritis in Australasia from a wide demographic area 
and present a review of the clinicopathological features and out-
comes of patients diagnosed with FGN from a single Australian 
tertiary referral centre over a decade. Our centre provides renal 
pathology services to Western Sydney, Greater western Sydney, 
and the Central coast of New South Wales (NSW), comprising 
nearly 10 hospitals spread over a wide region; hence, cases are 
drawn from a wide area and many centres in the state of NSW.

2   |   Materials and Methods

Kidney pathology results from our database from 2011 to 2021 
were retrospectively reviewed for a diagnosis of FGN. All renal 
biopsies underwent light microscopy, immunofluorescence, 
and immediate electron microscopy assessment by the lead pa-
thologist and a second pathologist. Light microscopy included 
haematoxylin and eosin stain, Masson's trichrome and Periodic 
acid-Schiff stain. Immunofluorescence was performed on fro-
zen section (IF-F) was processed for selectivity against light 
chains, IgG, IgA, IgM, C3 and C1q on all cases, and on pronase 

digested paraffin sections  [11] in one case (IF-P) with mono-
typic deposits on IF-F. DNAJB9 histochemistry was performed 
using Abcam antibody (ab251877) at 1:100 dilution. Most biopsy 
specimens satisfied the following criteria: (1) glomerular depo-
sition of randomly oriented straight fibrils on electron micros-
copy with mean fibril size ranging from 12 to 27 nm, (2) lacked 
hollow centres at magnification < 30,000, (3) positive staining 
for DNAJB9, (4) stained with anti-sera to IgG by immunofluo-
rescence on frozen section. In the absence of DNAJB9 staining, 
electron microscopic appearance was considered confirmatory 
for the diagnosis of fibrillary glomerulonephritis.

Clinical history, investigation results and follow up data were 
obtained from clinical records. Proteinuria was classified as 
nephrotic range or sub-nephrotic. Proteinuria was quantified 
by 24 h urinary protein excretion greater than 3.5 g/day or pro-
tein to creatinine ratio with a ratio > 300 mg/mmol or albumin 
to creatinine ratio > 250 mg/mmol being considered nephrotic 
range proteinuria. Kidney dysfunction was defined by a creati-
nine > 110 mmol/L. Progression of kidney disease was recorded 
by the last available serum creatinine or estimated glomerular 
filtration rate (eGFR) and progression to end stage kidney dis-
ease (ESKD). Autoimmune disease was defined as a clinically 
diagnosed disorder involving at least one system with or with-
out the presence of positive serology. The Institution review 
board and the Hospital Ethics Committee approved the study 
(2021PID01567) and it was conducted in accordance with the 
declaration of Helsinki.

3   |   Results

A total of 27 cases of FGN were diagnosed among 6196 renal 
biopsies (0.44%) accessioned during the study period. One case 
was a post-transplant recurrence diagnosed 10 years prior and 
was excluded from the study, and the rest of the 26 cases were 
included for further analysis. Details are presented in Tables 1–4 
and Figures 1–6.

3.1   |   Clinical Features

More than half (15/26) of patients were female (Table  1). 
Ethnicity data were not available for all patients. However, from 
the available data, they were predominantly white (11/15). The 
mean age of diagnosis was 60 years (range 39–81). Coexistent 
conditions included Hepatitis C (2/26), diabetes mellitus type 2 
(5/26), autoimmune disease (4/26), prostate cancer (1/26), car-
diovascular and cerebrovascular disease (6/26). Among patients 
with autoimmune disorders, one patient had an undefined auto-
immune disorder as further information was unavailable from 
clinical data, one patient had inflammatory bowel disease and 
reactive arthritis, one patient had rheumatoid arthritis, and one 
patient had seronegative arthritis. One of the six patients with 
cardiovascular disease also had myelodysplastic syndrome.

One patient had monoclonal gammopathy of uncertain sig-
nificance (MGUS) with a kappa/lambda light chain ratio of 
39, and bone marrow showed 2% plasma cells with monoclo-
nal kappa restriction. This patient also had limited CMML 
(CMML-0) disease and received Bortezomib for the same 
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(Table  3). A second patient had biclonal gammopathy with 
IgM and IgG kappa paraproteinemia. Details of bone mar-
row studies were not available for this patient. A third patient 
had IgM lambda paraprotein measuring 1.5 g/L in the serum. 
However, no clonal population was demonstrated on bone 
marrow biopsy. Bone marrow studies were done in two other 
patients, revealing 2% polyclonal plasma cells in one patient 
and 6% polyclonal plasma cells in the second patient. Two pa-
tients had positive ANCA serology, with one patient demon-
strating a single crescent and significant tubulointerstitial 
fibrosis and end-stage kidney disease and not considered as 
ANCA vasculitis by the treating team.

Proteinuria was noted in most patients with nephrotic range 
proteinuria in 10 patients and sub-nephrotic proteinuria in 15 
patients. Urinary protein results were not available for one 
patient. Presentation with a nephritic picture manifested by 
haematuria was seen in 19 patients. Urine microscopy was 
unavailable for 3 patients. Kidney dysfunction at presenta-
tion was seen in 16 patients, with the average creatinine being 
241 μmol/L in patients with kidney dysfunction. Nine patients 
presented with severe kidney dysfunction characterised by 
creatinine > 200 μmol/L.

3.2   |   Kidney Pathology

Kidney biopsy revealed a predominant mesangial proliferative 
pattern or diffuse increase in mesangial matrix with patchy 
variable increase in mesangial cellularity (16/26) patients, all 
of whom showed variable degrees of capillary wall thicken-
ing (Table 2, Figure 1A–C). Among these patients, two cases 
additionally had nodular sclerosis due to underlying diabetic 
nephropathy. Established membranoproliferative pattern 
(MPGN) with varying degrees of endocapillary hypercellular-
ity was noted in 10/26 patients (Figures 1D and 2A–C). Some 
patients had more than one pattern and were categorised 
under the more severe pattern. Diffuse sclerosing pattern 
where more than 60% of glomeruli showed global sclerosis 
was seen in 5/26 cases, with the viable glomeruli showing one 
of the above patterns, all of whom also showed severe inter-
stitial fibrosis. Segmental sclerosis was seen in 16/26 patients 
with glomeruli showing any of the other patterns. Cellular 
crescents were seen in 4/26 patients (Figure  2A) and necro-
tizing lesions were seen in 2/26 patients, all of them showing 
established MPGN pattern of glomerulonephritis. None of the 
cases showed membranous pattern of glomerulonephritis re-
ported in literature [12, 13]. Immunohistochemistry showed 
positive DNAJB9 in 25 patients (Figure  2D). DNAJB9 stain 
was unavailable in 2/26 patients. Tubular basement mem-
brane staining was seen in eight cases. Additional peritubular 
capillary staining was seen in one case. No extraglomerular 
staining was seen in 16 cases.

Immunofluorescence revealed polyclonal fibrillary deposits in 
the renal biopsies in all patients. One of the patients with MGUS 
demonstrated kappa light chain restriction on the bone marrow 
biopsy as well as on the kidney biopsy, by both IF-F and IF-P 
(Figure  3A,B), but with polyclonal staining for IgG1 and IgG4 
subclasses (Figure 3C–F). Interestingly, there was a congophilic 
fibrillary pattern in 7/26 patients. All these patients had positive 

TABLE 1    |    Baseline characteristics and medical conditions 
associated with patients presenting with fibrillary glomerulonephritis.

Clinical features

Female:male ratio 15/11

Mean age in years (range) 60 (31–81)

Associated medical conditions

Cardiovascular and/or 
cerebrovascular disease

6

Diabetes mellitus 5

Autoimmune disease 4

Malignancy 1

Hepatitis C infection 2

Mean serum creatinine, μmol/L (range) 205 (61–560)

Renal insufficiency, serum creatinine 
> 110 μmol/L

18

Mean 24 h urine protein, g/d (range) 3.76 (0.40–9.33)

Nephrotic range proteinuria (> 3.5 g/
day or urine protein/creatinine ratio 
> 300 mg/mmol or urine albumin/
creatinine ratio > 250 mg/mmol) (data 
unavailable for two patients)

10

Microscopic hematuria 19

Monoclonal protein on serum protein 
electrophoresis/immunofixation

3

TABLE 2    |    Histopathological characteristics of patients with 
fibrillary glomerulonephritis.

Light microscopy

Mean number of glomeruli sampled 
(range)

17 (3–39)

Globally sclerotic glomeruli, % (range) 34 (0–84)

Glomerular pattern of injury

Mesangial expansion with/without 
variable hypercellularity, capillary wall 
thickening

16/26

Established MPGN with endocapillary 
hypercellularity

10/26

Location of fibrils

Mesangial 26/26

Glomerular capillary wall 26/26

Tubular basement membrane 1/8 assessed

Interstitium 1/8 assessed

Vessels 0/15 assessed

Fibrils in urinary space 11/26 assessed
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TABLE 4    |    Differences in presentation parameters between patients with and without end-stage kidney disease (ESKD).

Clinical parameter No ESKD (N = 16) ESKD (N = 7) p

Age 60 61 0.640a

Median (IQR) (47–69) (52–72)

Sex 9 4 1.000b

Female (%) (56.3) (57.1)

Presenting creatinine 135 346 0.009a

Median (IQR) (97–190) (160–440)

Presenting protein/creatinine ratio 327.3 198.6 0.876a

Median (IQR) (94.9–671.0) (88.6–795.0)

Glomerulosclerosis 27.9 38.9 0.403a

Median (IQR) (13.5–54.5) (13.3–77.8)

Degree of interstitial fibrosis 2 3 0.084a

Median (IQR) (1–3) (2–3)

Serum EPG/IEPG (%) Insufficient sample size
aMann–Whitney U test.
bFishers exact test.

FIGURE 1    |    (A–D) Patterns in fibrillary glomerulonephritis on light microscopy. (A) Glomeruli showing diffuse increase in mesangial matrix 
with amorphous glassy immune deposits (weakly positive for PAS original magnification ×100)—Case 18. (B) Glomerulus showing increase in me-
sangial matrix with variable mild increase in mesangial cellularity (PAS original magnification ×400)—Case 26. (C) Glomerulus showing diffuse in-
crease in mesangial matrix with prominent capillary wall thickening (H&E original magnification ×400)—Case 22. (D) Glomerulus showing estab-
lished membranoproliferative pattern with endocapillary hypercellularity and lobular accentuation (H&E original magnification ×400)—Case 21.
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FIGURE 2    |    (A–D) Patterns in fibrillary glomerulonephritis. (A) Glomerulus showing membranoproliferative pattern with global mesangial ex-
pansion with obliteration of capillary loops and a cellular crescent (H&E original magnification ×100)—Case 22 (B) Glomerulus showing chronic 
membranoproliferative pattern with segmental sclerosis (Gomori trichrome original magnification ×200)—Case 13. (C) Severe background scar-
ring with segmentally and globally sclerosed glomeruli (H&E original magnification ×40)—Case 21. (D) Glomeruli showing positive staining for 
DNAJB9 (DAB original magnification ×200)—Case 19.

FIGURE 3    |    (A–F) Case 19. (B) Bright smudgy mesangial and glomerular capillary wall staining for kappa light chain (×100). (C) Weak staining 
for lambda light chain (×100). (D) Bright staining for IgG subclass 1 (×100). (E) Negative staining for IgG subclass 2 (×100). (F) Negative staining for 
IgG subclass 3 (×100). (G) Bright staining for IgG subclass 4 (×100).
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congo red positivity on immunofluorescence (Figure 4), with two 
of them also showing weak congo red staining on light micros-
copy with faint apple green birefringence on polarisation in one 
case. Interstitial fibrosis was absent or mild (< 25%) in five pa-
tients, moderate (25%–50%) in eight patients and severe (> 50%) 
in 13 patients.

Electron microscopy revealed deposition of fibrils measuring 
12.37–26.5 nm in diameter predominantly in the mesangium 
(Figure 5). The mean fibrillary diameter was 15.85 nm in the congo-
philic group compared to 17.13 nm in the non-congophilic group. In 
11/26 cases, there was heavy infiltration of the capillary basement 
membranes with extrusion of the fibrils into the urinary space.

FIGURE 4    |    Fluorescence staining for Congo red (original magnification ×200)—Case 14.

FIGURE 5    |    (A–F) Electron microscopic findings in fibrillary glomerulonephritis (uranyl acetate and lead citrate). (A) Extensive deposits of 
randomly oriented straight fibrils seen expanding the mesangium and infiltrating the basement membrane in a sclerosed glomerulus—Case 7. (B) 
Randomly oriented fibrils expanding the mesangium—Case 8. (C) Randomly oriented fibrils diffusely and extensively infiltrating the basement 
membrane with extrusion into the urinary space—Case 9. (D) Higher magnification showing randomly oriented straight fibrils ranging in size from 
17 to 23 nm—Case 9. (E, F) Randomly oriented fibrils infiltrating the tubular basement membrane with rupture and fibrils within the interstitium—
Case 14.
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3.3   |   Follow Up and Outcome

The median follow-up period was 33 months with an interquar-
tile range from 12.8 to 55.5 months (Figure 6). Three patients 
received immunosuppressive therapy directed at fibrillary 
GN. One patient received cyclophosphamide as per Eurolupus 
regimen followed by Rituximab. This did not prevent progres-
sion to end-stage kidney disease. The second patient received 
Rituximab, cyclosporine, and prednisolone followed by cyclo-
phosphamide, and the third patient received low-dose pred-
nisolone with ongoing progression of kidney disease in both 
patients (Table 3). Being a retrospective study on biopsy-based 
diagnosis, we do not have complete data on the reason for treat-
ment decisions and choices of treatment for the patients who 
received immunosuppressive treatment in this study. Ten pa-
tients had significant progression of kidney disease manifested 
by progression to end-stage kidney disease. Seven of the nine 
patients developed ESKD primarily due to FGN, with two other 
patients developing end-stage kidney disease due to diabetes 
and one patient due to biliary sepsis respectively. The only sig-
nificant factor identified as a risk factor for the progression of 
kidney disease was the degree of kidney dysfunction at presen-
tation (Table 4). A total of six patients died during the follow-up 
period. Death was due to valvular heart disease in two patients, 
ischaemic heart disease in one patient, sudden cardiac death in 
one patient, cerebrovascular event in one patient, and biliary 
sepsis in one patient (Table 3).

4   |   Discussion

This is one of the largest series of patients with fibrillary glo-
merulonephritis from Australia and the Asia Pacific region. This 
study reveals a middle-aged or older population with a slight 
female preponderance, which is consistent with other published 
studies [4, 14]. A summary of the key findings from some of 

the largest series has been presented in Table S1. However, our 
study demonstrated slightly different demographic charac-
teristics. Previous studies have shown associations with other 
conditions, namely malignancies, Hepatitis C infection and au-
toimmune disorders [3, 14]. However, in our study, we had five 
patients with diabetes and a very limited number of patients 
with autoimmune disorders. We had two patients with Hepatitis 
C, comprising approximately 7% of our patient population. This 
may possibly be related to the different population composition 
in this region. The study by Andeen et al. demonstrated a higher 
incidence of Hepatitis C, paraproteinemia, malignancies and 
autoimmune disorders [3]. Similarly, the study by Nasr et  al. 
demonstrated a higher incidence of associations with systemic 
illness [14]. This study did not use DNAJB9 as an ancillary test 
for FGN, as this was not yet developed. The authors identified 
DNAJB9 and developed immunohistochemistry to identify 
DNAJB9 and subsequently extended the case series [5]. In the 
updated series, the authors have identified numerous associated 
conditions, including malignancies in 10%, autoimmune dis-
ease in 14%, and hepatitis C in 7%. Most studies demonstrate 
that 10% of patients with FGN demonstrate paraproteinemia 
[15]. We had a slightly lower proportion of patients with para-
proteinemia. Among the three patients in our study, there was 
one patient with monoclonal kappa light chain restriction with 
polyclonal IgG subclass staining. Although paraproteinemia is 
associated with FGN, true monoclonality and MGRS are rare, 
as demonstrated in previous studies [16, 17]. The pathophysiol-
ogy of FGN has not been identified yet, and the lack of strong 
associations with autoimmune conditions or malignancy in our 
study suggests an as yet unidentified mechanism of production 
and deposition of these fibrils.

Most of the patients did not receive any targeted therapy except 
for three patients with no evidence of influence on the outcome. 
Complete remission was not seen in any of our patients. The 
course of the disease again is determined only to a small extent 

FIGURE 6    |    Patient follow-up time. The median follow up time was 33 months, and the inter quartile range 12.8–55.5 months.
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by other conditions, with most of the patients in our study devel-
oping end-stage kidney disease purely due to contribution from 
FGN and the rest developing end-stage kidney disease due to 
contribution from diabetes and sepsis. However, FGN was not 
the direct cause of death in the six patients who died during 
follow up, with ischaemic heart disease, valvular heart disease, 
and sepsis being the most likely causes. The kidney outcome 
and prognosis in our study are slightly better than the Columbia 
series and the Mayo series, possibly due to the fact that a large 
proportion of patients in our study had mesangial expansion 
with patchy cellularity or a mesangial proliferative pattern with 
varying degrees of capillary wall thickening, which is associated 
with better prognosis and is an earlier stage of FGN compared 
to other patterns such as membranoproliferative and diffuse glo-
merulosclerosis, which are later stages [18].

Hence the kidney prognosis of FGN is poor in a significant pro-
portion of patients, with the most common outcome being slow 
progression of kidney disease in a 10-year period. The mortality 
and morbidity seen in some patients in our cohort were related 
to associated conditions. Presentation with significant renal 
dysfunction and a high proportion of sclerotic glomeruli seems 
to be associated with poor prognosis in terms of kidney survival 
[14]. Our study may only be reflecting the slower progression 
due to earlier identification of these patients.

One of the limitations in our study was the non-availability of 
ethnicity of all our patients. However, we have ethnicity data 
on more than half the patients, with a predominance of white 
patients similar to other reported studies listed previously [14]. 
Although there is no current evidence to suggest ethnicity has 
an impact on the severity of disease and outcomes, ethnicity data 
for all patients in this study would have provided an additional 
perspective on our patient profile. This small study also cannot 
make any inferences on the treatment outcomes in FGN.

Hence, in summary, a diagnosis of fibrillary glomerulonephri-
tis is associated with poor kidney survival in a significant pro-
portion of patients. Recurrence after transplantation is possible. 
Mortality is secondary to additional conditions rather than the 
FGN and end-stage kidney disease. More studies are required in 
the light of current diagnostic criteria to determine the clinical 
association, renal prognosis, post-transplant recurrence and pa-
tient survival.
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