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Conclusion Biopsies in the elderly are as safe as in the 
general population. Renal biopsy should be performed to 
provide an accurate diagnosis and initiate specific treatment 
in elderly patients.
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Introduction

Worldwide, population has been growing and aging. 
According to United Nations, the older population is grow-
ing faster than the total population in practically all regions 
of the world, and the difference in growth rates is increas-
ing. The older population is growing at a faster rate in the 
less-developed regions. The number of older persons has 
tripled over the last 50 years, and it will more than triple 
again over the next 50 years [1].

Recent national statistics show that the population 
structure of Turkey has turned to ‘aged’ population since 
2009 [2]. Since life expectancy increases, the number of 
elderly patients presenting with kidney disease has been 
increasing. Age should not be considered an absolute 
contraindication for performing renal biopsies in elderly 
patients, and it is not associated with increased risk of 
complications [3–5]. Renal biopsy provides important 
diagnostic and prognostic information in elderly patients, 
and also recent studies in elderly patients suggest that 
renal biopsy leads to change of treatment in 40 % of 
patients [3, 6].

The aim of this study was to assess the etiology of renal 
disease and their clinical presentations in elderly patients 
aged ≥65 years who underwent native renal biopsy in our 
center.

Abstract 
Objective Aging population has been increasing world-
wide. So the number of elderly patients presenting with 
kidney disease has also been increasing. In this retrospec-
tive study, we assessed biopsy results of elderly patients 
and their clinical presentations.
Materials and methods Native renal biopsy results of 
98 elderly patients (≥65 years) were analyzed. These 
98 patients consisted of 56 males (57.1 %) and 42 
females (42.9 %) with a mean age of 70.59 ± 5.31 years 
(65–88 years).
Results The clinical presentations of our elderly patients 
were nephritic syndrome (n = 45), acute kidney injury 
(n = 35), nephrotic syndrome (n = 33), chronic kidney dis-
ease (n = 32) and combined nephritic and nephrotic syn-
drome (n = 14). In patients with nephritic syndrome, the 
most common diagnosis was crescentic GN (17.8 % type 
3 and 13.3 % types 1 and 2). Crescentic GN was also the 
most frequent among patients with acute kidney injury 
(37.1 %), while membranous nephropathy was the major 
histopathological diagnosis in chronic kidney disease 
patients. In nephrotic syndrome, the most common histo-
pathological diagnosis was AA amyloidosis. None of the 
patients had a major life-threatening complication.

 * Yildiz Okuturlar 
 y.okuturlar@gmail.com

1 Department of Nephrology, Bakirkoy Dr. Sadi Konuk 
Education and Research Hospital, Istanbul, Turkey

2 Department of Internal Medicine, Bakirkoy Dr. Sadi Konuk 
Education and Research Hospital, Istanbul, Turkey

3 Dialysis Technician Section, Biruni University, Istanbul, 
Turkey

http://orcid.org/0000-0002-1994-0014
http://crossmark.crossref.org/dialog/?doi=10.1007/s11255-015-1035-8&domain=pdf


1398 Int Urol Nephrol (2015) 47:1397–1401

1 3

Materials and methods

This study protocol was approved by our hospital’s ethics 
committee. All native renal biopsies (n = 612) taken from 
patients between 2006 and 2014 were respectively ana-
lyzed. Records of patients aged 65 years and over (n = 103) 
were used. Patients’ data (clinical information, presenta-
tion, biopsy indication and histopathological results) were 
collected. Samples analyzed by pathology laboratory using 
light microscopy and direct immunofluorescence (IgG, IgA, 
IgM, C3, C1q, fibrinogen and light-chain antibodies) were 
included. Biopsy samples of five patients were excluded 
because of insufficient biopsy material. Indications for 
biopsy were as follows: nephrotic syndrome, acute kidney 
injury, proteinuria without nephrotic syndrome, prolonged 
azotemia, nephritic syndrome and chronic kidney disease 
with active urine sediment. Laboratory values including uri-
nalysis, serum creatinine, serum albumin, 24-h urine protein 
or urine protein/creatinine ratio, and the results of all sero-
logic tests, serum and urine protein electrophoresis, total 
blood count and renal ultrasound data were recorded.

Statistical analysis

Data obtained were analyzed using SPSS 22 software (IBM 
Corp, Armonk, NY). During the evaluation of study vari-
ables, descriptive statistical methods (mean, standard error, 
rate) were used. Data were analyzed using Student’s t test, 
Mann–Whitney U test, Chi-square test and Fisher’s exact 
test, as appropriate. A value of p < 0.05 was considered as 
statistically significant.

Results

Between 2006 and 2014, a total of 98 patients’ records 
were used in the final analysis. These 98 patients consisted 
of 57.1 % males (n = 56) and 42.9 % females (n = 42) with 
a mean age of 70.59 ± 5.31 years (65–88 years). The num-
ber of male patients was higher than that of female patients, 
but the difference was not statistically significant (56 vs 42, 
p ≥ 0.05). Mean creatinine level was 1.62 ± 1.12 mg/dl 
and mean creatinine clearance (Ccr) was 49.07 ± 21.19 ml/
min. The main clinical findings of the study population are 
shown in Table 1.

The mean number of glomeruli in biopsy materials was 
20.09 ± 9.99. Three patients had a local hematoma at the 
site of biopsy that did not require any surgical intervention. 
One patient had a prolonged hematuria that resolved within 
a month with supportive therapy (Table 2).

The rate of hypertension (HT) was 65.3 %. The rate 
of proteinuria was 98 % (n = 96), but only 47 of 96 
(48.1 %) patients had nephrotic syndrome. Thirty-five 

(35.7 %) patients had acute kidney injury at presentation, 
34 (35.1 %) patients had chronic kidney disease, and the 
remainder (69 patients, 70.4 %) had normal renal function 
at presentation (Table 3).

The most common histopathological diagnosis in 
patients with nephrotic syndrome was AA amyloido-
sis and membranous nephropathy (15 and 14 patients, 
respectively). In patients with nephritic syndrome, the 
most common diagnosis was crescentic GN (17.8 % type 
3 and 13.3 % types 1 and 2). Crescentic GN was also the 

Table 1  Baseline characteristics of patients

Cr Creatinine

n = 98

Age (years) 70.59 ± 5.31

Gender (female/male) 42 (42.9 %)/56 (57.1 %)

Hypertension (mmHg) 64 (65.3 %)

Cr (mg/dl) 1.62 ± 1.12

Cr clearance (ml/min) 49.07 ± 21.19

Table 2  Renal biopsy complications

n = 98

Complications

 Hematoma 3 (3.06 %)

 Prolonged hematuria 1 (1.02 %)

 Surgical intervention 0 (0 %)

Table 3  Main clinical findings of patients

n %

Proteinuria (≥500 mg/day/1.7 m2)

 Yes 96 97.9

 No 2 2.1

Hematuria

 Yes 62 63.3

 No 36 36.7

Nephrotic syndrome

 Yes 47 48

 No 51 52

Nephritic syndrome

 Yes 59 60.2

 No 39 39.8

Acute kidney injury

 Yes 35 35.7

 No 63 64.3

Chronic renal failure

 Yes 34 35.1

 No 63 64.9
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most frequent among patients with acute kidney injury 
(37.1 %), while membranous nephropathy was the major 
histopathological diagnosis in chronic kidney disease 

patients. FSGS was the most frequent histopathology in 
patients with combined nephritic and nephrotic syndrome 
(Table 4).

Table 4  Clinical presentations 
of the patients and their 
histological diagnosis

Clinical presentation Histological diagnosis Cases %

Nephrotic syndrome (n = 33) AL amyloidosis 1 3.0

AA amyloidosis 15 45.5

Focal segmental glomerulosclerosis 1 3.0

Membranous nephropathy 14 42.4

Minimal change disease 2 6.1

Nephritic syndrome (n = 45) Acute interstitial nephritis 2 4.4

Acute tubular necrosis 2 4.4

Diabetic glomerulopathy 3 6.7

Endocapillary GN 2 4.4

Focal segmental glomerulosclerosis 6 13.3

Hypertensive sclerosis 2 4.4

IgA nephropathy 4 8.9

Crescentic GN types 1 and 2 6 13.3

Membranoproliferative GN 4 8.9

Unclassifiable 1 2.2

Chronic interstitial nephritis 5 11.3

Crescentic GN type 3 (vasculitis) 8 17.8

Combined nephritic and nephrotic (n = 14) AL Amyloidosis 2 14.3

Diabetic glomerulopathy 2 14.3

Focal segmental glomerulosclerosis 4 28.6

Light-chain nephropathy 2 14.3

Membranoproliferative GN 1 7.1

Myeloma kidney 3 21.4

Acute kidney injury (n = 35) Acute interstitial nephritis 2 5.7

AL Amyloidosis 2 5.7

AA Amyloidosis 6 17.1

Acute tubular necrosis 3 8.6

Endocapillary GN 1 2.9

Light-chain nephropathy 2 5.7

IgA nephropathy 1 2.9

Crescentic GN types 1 and 2 6 17.1

Membranous nephropathy 1 2.9

Membranoproliferative GN 1 2.9

Crescentic GN type 3 (vasculitis) 7 20.0

Myeloma kidney 3 8.3

Chronic kidney disease (n = 32) AL Amyloidosis 1 3.1

AA Amyloidosis 3 9.4

Diabetic glomerulopathy 3 9.4

Focal segmental glomerulosclerosis 6 18.8

Hypertensive sclerosis 3 9.4

Membranous nephropathy 8 25.0

Membranoproliferative GN 1 3.1

Unclassifiable 1 3.1

Chronic interstitial nephritis 5 15.6

Crescentic GN type 3 (vasculitis) 1 3.1
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Primary glomerulonephritis (GN) was diagnosed in 45 
patients (45.8 %). Membranous nephropathy (14 patients) 
and focal segmental glomerulosclerosis (FSGS) (12 patients) 
were the most common entities in patients with primary GN. 
The most common diagnosis in secondary GN group was AA 
amyloidosis (15 patients). Diabetic nephropathy and hyperten-
sive nephrosclerosis had the same frequency among patients 
with non-inflammatory renal disease (5.1 %) (Table 5).

Nephrotic syndrome was more frequent in males than in 
females [OR 2.40 (95 % CI 1.053–5.469), p = 0.036]. But 
there was no significant difference in nephritic syndrome 
among genders (52.5 vs 47.5 %, p = 0.258). There was no 
difference between males and females in the rate of mem-
branous GN, crescentic GN and amyloidosis.

Discussion

Formerly, even in developed countries, GN was thought to 
be uncommon in the elderly population and the progno-
sis was less favorable. So elderly patients were less often 

subjected to diagnostic and therapeutic interventions [7]. 
But this approach has changed with time. Now, age is not an 
important factor for diagnostic and therapeutic intervention. 
Even renal transplantation is easily performed in elderly 
patients nowadays [8]. Approximately 60 % of biopsies 
have provided a histopathological diagnosis that is poten-
tially amenable to treatment or need further investigations.

In our study, the number of male patients was higher 
than that of female patients, but the difference was not 
statistically significant. Nephritic syndrome was more fre-
quent than nephrotic syndrome, and acute kidney injury 
was more frequent than chronic kidney disease. Nephrotic 
syndrome was more frequent in males. None of the pure 
nephrotic syndrome patients had crescentic GN. Addition-
ally, crescentic GN (types 1 and 2, but not type 3) has not 
presented with chronic kidney disease.

The leading cause of amyloidosis in our country (unlike 
developed countries) is chronic inflammation, such as pulmo-
nary tuberculosis (TB), familial mediterranean fever (FMF) 
and rheumatoid arthritis (RA) [9]. In our study, secondary 
amyloidosis was caused by FMF (6 patients), TB (4 patients), 
RA (2 patients) and others [bronchiectasis, Behcet’s disease, 
etc. (3 patients)]. Moutzouris et al. [10] reported that one of 
the main causes of nephrotic syndrome in elderly patients is 
amyloidosis. Likewise, in our series, the most frequent his-
tological diagnosis in patients presenting with nephrotic syn-
drome was amyloidosis (primary and secondary). Moreover, 
it was the most common cause of acute kidney injury.

In most of the studies [11, 12], nephrotic proteinuria was 
the most common indication for renal biopsy, followed by 
acute kidney injury. But in our study, nephritic syndrome 
was the first and acute kidney injury was the second most 
common indication for renal biopsy. Amyloidosis and mem-
branous nephropathy were the most frequent diagnoses in 
our elderly patients presented with nephrotic syndrome. In 
previous studies [3, 10, 13], acute kidney injury was deter-
mined as the first or second most frequent indication for 
renal biopsy in elderly patients. Membranous nephropathy 
and FSGS were the most common entities in patients with 
primary GN. The most common diagnosis in secondary GN 
group was AA amyloidosis. In contrast to some studies, our 
findings showed that amyloidosis was the most common 
diagnosis, followed by membranous nephropathy in patients 
over 65 years [12, 14–17]. In our study, overall complica-
tion rate of renal biopsies was 4.08 %, which was lower than 
the complication rate of younger age and even pediatric age 
group patients of other studies [18, 19].

Conclusion

Renal biopsy remains the gold standard for the diagno-
sis of kidney disease for all ages. Age, by itself, is not a 

Table 5  Histological diagnosis of patients

GN Glomerulonephritis
a Primary or secondary obesity, b Myeloma kidney or light-chain cast 
nephropathy, c Undetermined diagnosis

Histological diagnosis Cases

n = 98 %

Primary GN 45 45.8

 Membranous nephropathy 14 14.3

 Crescentic GN types 1, 2 and 3 6 6.1

 IgA nephropathy 4 4.1

 Endocapillary GN 2 2.1

 Minimal change disease 2 2

 Focal segmental glomerulosclerosisa 12 12.2

 Membranoproliferative GN 5 5.1

Secondary GN 28 28.6

 AL Amyloidosis 3 3.1

 AA Amyloidosis 15 15.3

 Crescentic GN type 3 (vasculitis) 8 8.2

 Light-chain nephropathy 2 2

Interstitial nephritis 7 7.1

 Acute interstitial nephritis 2 2

 Chronic interstitial nephritis 5 5.1

Non-inflammatory renal disease 18 18.4

 Diabetic glomerulopathy 5 5.1

 Acute tubular necrosis 3 3.1

 Myeloma kidneyb 3 3.1

 Hypertensive sclerosis 5 5.1

 Unclassifiablec 2 2
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contraindication for renal biopsy. Biopsies in the elderly 
are as safe as in the general population. Renal biopsy 
should be performed to provide an accurate diagnosis and 
initiate specific treatment in elderly patients. As shown in 
our biopsy results, renal biopsy results in elderly patients—
as in other ages—could guide us in planning further neces-
sary investigations and/or planning disease-specific thera-
peutic approach.
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