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Summary

QUESTIONS UNDER STUDY: We assessed the long-
term follow up of all the patients with fibrillary glomer-
ulonephritis diagnosed since 1992 at our centre of referen-
ce for renal pathology in Basel.
METHODS: We performed a retrospective surveillance
study with mail questionnaire based follow-up of all pa-
tients with the diagnosis of fibrillary glomerulonephritis
found in the database of the department of renal pathology
in Basel from 1992 to 2007. The outcome was assessed in
terms of endstage renal disease (ESRD), death, reduction
of proteinuria and improvement of estimated glomerular
filtration rate (eGFR).
RESULTS: We obtained sufficient follow up data from 16
out of 20 identified patients. The mean follow up time
was 35 months (1–115.1). Six patients died (37.5%), three
without having ESRD. Six patients (37.5%) reached
ESRD, five of them went on hemodialysis. Thirteen pa-
tients (81.3%) received an immunosuppressive therapy
with steroids, five of them in combination with cyclophos-
phamide. The group without immunosuppressive therapy
was too small to compare the two groups. In relation to
the histological pattern membranous glomerulonephritis
(MGN) had a better outcome as compared to the other his-
tological patterns.
CONCLUSIONS: FGN is a heterogeneous disease associ-
ated with significant risk of ESRD and mortality. The his-
tological type of the glomerulonephritis may influence the
course of the disease.
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Introduction

In 1977 Rosenmann and Eliakim described a glomerulo-
pathy with amyloid-like fibrillary material which did not
stain with Congo red [1]. Following this publication, there
were a few similar case reports [2–6]. According to the cri-
teria of Rosenstock [7] FGN is characterised by randomly
arranged fibrillary deposits with a diameter of less than
30 nm (fig. 1). No hollow centres should be identifiable
at magnifications of less than 30,000x. Congo-red stain-
ing has to be negative, while the immunofluorescence for
immunoglobulines has to be positive. Deposits are often
polyclonal and mostly made up of IgG4 in contrast to im-
munotactoid glomerulopathy (IT) in which deposits are al-
most always monoclonal and do not contain Ig4. FGN is a
rare disease diagnosed in about 0.6 to 1% of all native kid-

Figure 1

Electron microscopy: peripheral basement membrane with
randomly arranged fibrillary deposits.
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ney biopsies [7–10]. FGN has to be distinguished from IT,
which likely represents a different clinical and pathologic
entity [8, 11, 12]. FGN is usually not associated with mono-
clonal gammopathy or lymphoproliferative disorder.
Most of the patients present with nephrotic proteinuria.
Concomitant diseases e.g. hepatitis C viral infection [13],
diabetes mellitus type 2 [14], hypocomplementemia [15]
or HIV-infection [16] are rare, except in the recent study
by Nasr [17] reporting one third of cases attended with
malignancy (most commonly carcinoma) or autoimmune
diseases (Crohn’s disease, systemic lupus erythematodes,
Graves’ disease, and idiopathic thrombocytopenic pur-
pura).
There are only few studies [7, 8, 11, 17] considering the
clinical outcome of patients with FGN. In one study by
Iskandar et al. [8] 15 (54%) of 28 patients with FGN de-
veloped ESRD during an average follow-up of 24 months.
Fogo et al. reported 26 patients with FGN, 44% developed
ESRD during a mean follow up of 23 months [9]. In study
by Rosenstock 25 (45%) out of 56 patients with FGN de-
veloped ESRD during a mean follow up of also 23 months
[7]. In a recent study by Nasr 29 out of 66 patients or 44%
developed ESRD [17].
None of these studies showed a better outcome in patients
treated with immunosuppressive drugs [7, 8, 11, 17]. Pa-
tients in these studies received various immunosuppress-
ants: steroids, cyclophosphamide, mycophenolate mofetil,
azathioprine and cyclosporine. In a previous retrospective
study with three patients, we observed a favourable course
when an early steroid treatment was begun [18]. None of
the three patients reached end stage renal disease (ESRD).
Therefore, we decided to assess the long term follow up of
all the patients with FGN diagnosed since 1992 at the Insti-
tute for Pathology Basel. This retrospective study was de-
signed to provide more comprehensive data regarding the
outcome of patients with FGN.

Methods

We performed a retrospective surveillance study to exam-
ine the clinical course and the outcome of FGN.
All native kidney biopsies examined by light and electron
microscopy at the Basel Institute for Pathology, Switzer-
land, were evaluated for FGN from 1992 until 2007. All
cases of FGN were carefully reviewed using the diagnostic
criteria for FGN published by Rosenstock et al. [7] (i) ran-
domly oriented glomerular deposition of fibrils with a lack
of hollow centers at magnifications of <30,000x, (ii) fib-
ril diameter less than 30nm (iii) negative Congo red-stain-
ing. Only biopsies with a positive staining for immuno-
globulin in the immunofluorescence were included. The
patients previously reported [18] were included into the
analysis.
A questionnaire was mailed to all physicians of the identi-
fied cases of FGN asking for the following variables: death
of any cause, onset of ESRD and applied renal replacement
therapy, quantitative protein in the urine, serum creatinine,
creatinine clearance (measured or estimated), concomitant
diseases, pharmacological treatment of FGN. Serum creat-
inine and creatinine clearance were asked for at the time
of kidney biopsy and at the time of last follow up. Estim-

ated GFR was calculated using the abbreviated formula of
modification of diet in renal disease (MDRD) [19].

Statistical methods
All data are reported as mean/median, range. Statistical
analyses were performed using the JMP 8.02 statistics
package (www.jmp.com). For all analyses, differences
were considered statistically significant for p-values <0.05.
Mann-Whitney-U-Test and Wilcoxon-signed rank test were
used to determine significance for numerical data, Fisher’s
exact test was used to assess the significance for categorical
data. One-way ANOVA was used to compare among mul-
tiple groups.

Results

From 1992 to 2007 a diagnosis of FGN was made in 20 out
of 4,990 native kidney biopsies analysed by electron micro-
scopy representing 0.4% of all native kidney biopsies and
0.65% of all cases with a diagnosis of glomerulonephrit-
is (GN) examined at the Basel Institute of Pathology. Six-
teen cases could be analysed in detail. The questionnaire
was not answered in three cases (15%), and FGN was dia-
gnosed post-mortem in one case. Demographic data and
characteristics of the 16 patients at the time of diagnos-
is are shown in table 1. The mean eGFR (MDRD) was
49.3 ml/min/1.73 m2 with a broad range from 103 to 5
ml/min/1.73 m2. Sixty-three percent (n = 10) of the pa-
tients had an eGFR below 60 ml per minute and 68.8%
(n = 11) had proteinuria in the nephrotic range. Seven pa-
tients (43.8%) had hypertension at the time of diagnosis.

Figure 2

Each solid line shows the course of eGFR of a patient with
immunosuppressive treatment, each dashed line shows the course
of eGFR of a patient without immunosuppressive treatment.
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Diabetes mellitus and rheumatoid arthritis was found in
one and two patients respectively. Three patients (18.8%)
suffered from lymphoproliferative disease: myelodysplast-
ic syndrome, Non Hodgkin lymphoma, and osteomyel-
ofibrosis. All of them received an immunosuppressive
treatment. The patient with osteomyelofibrosis had a stem
cell transplant.
56.2% (n = 9) of the patients had a histological pattern
of membranous glomerulonephritis (MGN), 31.3% (n = 5)
of membranoproliferative glomerulonephritis (MPGN) and
12.5% (n = 2) of mesangial proliferative/sclerosing glom-
erulonephritis (MES). Crescents in the biopsy were found
in 50% (n = 8). Thirteen out of 16 patients received any
immunosuppressive therapy after a diagnosis of FGN was
made: All 13 patients received steroids, five (38%) were
additionally treated with cyclophosphamide and one pa-
tient (7.7%) received cyclosporine following the treatment
with cyclophosphamide.
Three patients did not receive immunosuppressive treat-
ment. Two because their serum creatinine was stable during
several months and one because of suspected endocarditis.

Outcome data
The mean follow up was 35 months (1–115.1, median
25.4). Follow up data are shown in table 2. Six patients died
(37.5%), three without having ESRD, two died while on
hemodialysis, and one patient died in uremia at the age of
84 years without having renal replacement therapy. Six pa-
tients (37.5%) reached ESRD, five of them started hemo-
dialysis.
Patients without nephrotic syndrome at the time of biopsy
and patients with eGFR >60 ml/min tend to have a lower
risk to proceed to ESRD but have to be carefully inter-
preted as the analyzed number is very small (table 2). An-
giotensin converting enzyme inhibitors or angiotensin II
receptor antagonists were given in 62.5 percent of all pa-
tients. None of the six patients treated with immunosup-
pressive agents at a time when their kidney function was
normal experienced ESRD and patients treated with im-
munosuppression had a tendency of delayed decrease of
GFR over time (–8.3 vs. –13.9 ml/min). Delta eGFR from
the time of diagnosis to the end of follow up is shown in
figure 2. Five of the 13 patients with immunosuppressive
treatment received cyclophosphamide and two of them

suffered ESRD in contrast to three of eight patients in the
group treated with steroids alone. Due to the small num-
ber of cases no reliable results were obtained. Patients with
MGN and non nephrotic proteinuria had a better outcome
as compared to MPGN, and MES (table 3)

Discussion

FGN is a heterogeneous disease associated with significant
risk of ESRD. The data presented confirms the poor pro-
gnosis of FGN. About one third of patients rapidly deve-
loped ESRD in a mean time of 8 months. But the outcome
depends on the type of glomerulonephritis by light micro-
scopy and the amount of proteinuria at the time of dia-
gnosis. FGN in the context of MGN seems to have a more
favourable prognosis as compared to MES and MPGN
and nephrotic range proteinuria is associated with poor
outcome. The group without immunosuppressive therapy
was too small to compare the outcome with the group
with immunosuppressive treatment. None of the six pa-
tients, however, who were treated with immunosuppressive
agents at a time when their kidney function was normal
experienced ESRD over a mean follow up of 46 months,
a finding that supports our hypothesis [18], that early im-
munosuppressive treatment can improve the outcome and
delay the decrease of kidney function. – It can also explain
the more favourable results as compared to Rosenstock and
colleagues [7] who observed no benefit of steroid treatment
alone or in combination with cyclophosphamide or cyc-
losporine in 20 out of 56 patients with FGN. The mean ser-
um creatinine was higher (3.1 mg/dl (0.5–14)) than in our
cohort (2.4 mg/dl (0.7–8.5)). We had a higher percentage of
MGN (12.5%) than the group of Rosenstock (7%). Our col-
lective may tend to have earlier stages of renal disease and
less severe light microscopic findings. However the per-
centage of patients with nephrotic syndrome was higher in
our cohort (68.8%) than in the cohort of Rosenstock (52%).
See also table 4.
The success of immunosuppressive therapy may also de-
pend on the type of glomerulonephritis seen by light micro-
scopy. Whether steroid therapy is superior to other immun-
osuppressants cannot be answered. None of our patients
were treated with rituximab which plays a potential role in
the treatment of FG as supported by a recent study [20].

Table 1: Patient characteristics at time of biopsy; n = 16 mean/median (range).

Age (years) 60/59.9 (33–84.4)

Female/male 7/9 (43.8%/56.2%)

eGFR MDRD (ml/min/1.73 m2) 49.3/44.9 (5.7–103.3)

eGFR <60 ml/min/1.73 m2 10 (63%)

Proteinuria mg/day 7,300/7,900 (500–18,400)

Patients with nephrotic syndrome 11 (68.8%)

Concomitant diseases:

– Hypertension 7 (43.8%)

– Diabetes mellitus 1 (6.3%)

– Lymphoproliferative disease 3 (18.8%)

– Rheumatoid disease 2 (12.5%)

Light microscopic findings:

Membranoproliferative GN (MPGN) 9 (56.2%)

Mesangioproliferative GN (MES) 5 (31.3%)

Membranous GN (MGN) 2 (12.5%)

Glomerular crescents 8 (50.0)%
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The current study is limited by its multicentre, retrospect-
ive and observational character. Neither treatment nor
follow-up were standardised and there may be a bias due to
missing data caused by unanswered questionnaires. Never-
theless, it provides additional information about this rare
disease.
In conclusion: Fibrillary glomerulonephritis is a heterogen-
eous disease associated with significant risk of ESRD and
mortality. The course of the disease may be influenced by
the histological type of the glomerulonephritis and the time
of therapy.
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Figures (large format)

Figure 1

Electron microscopy: peripheral basement membrane with randomly arranged fibrillary deposits.
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Figure 2

Each solid line shows the course of eGFR of a patient with immunosuppressive treatment, each dashed line shows the course of eGFR of a
patient without immunosuppressive treatment.
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