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Abstract
Aim: To report our experience with the renal biopsy/complications and histopathologic patterns of renal diseases according to their 
clinical presentation and to make the best disease management in the elderly patients. 
Material and Methods: Totally 136 patients were analyzed according to their renal biopsy histopathology, clinical diagnosis and 
biopsy related complications between 2006 and 2016.
Results: Nephrotic syndrome (NS) and acute kidney injury (AKI) were the leading indications for renal biopsy. Totally 65 patients 
(47%) were diagnosed as NS and  60 patients (44%) were AKI. The most frequent histopathologic diagnosis was amyloidosis (30%). 
Membranous nephropathy (22%) was the second frequent histopathologic diagnosis. Amyloidosis (18.3%) was the leading cause 
of nephrotic syndrome and membranous nephropathy (17.6%) was the second most seen cause. Amyloidosis (11%) was the mostly 
seen histopathologic diagnosis of AKI. Back pain longer than 12 hours (10%) was the most common complication.
Conclusion: According to our findings, renal disease of elderly differs from other age groups according to histopathologic distribution, 
early renal function loss and rapid progression to end stage renal disease. For an accurate early diagnosis and initiating specific 
treatment, renal biopsy should be performed on an individual basis without an increased risk for renal biopsy related complications.
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INTRODUCTION

Histological examination of kidney biopsies remain gold 
standard for the diagnosis of renal diseases. Increased 
life expectancy means that there is an increased risk for 
chronic diseases and acute events that may be more 
severe than younger patients. In addition, nephrotoxic 
effects of medical treatments, hypertension, diabetes 
mellitus, cardiovascular or other systemic diseases and 
surgical treatments may contribute to renal diseases or 
progressive decline in GFR (glomerular filtration rate) in 
geriatric population (1). 

Besides the changing concept of old age, scientific 
literature establish 65 years as a cut-off (1-3). In recent 
years, renal diseases of elderly patients are analyzed 

in several studies with reference to this cut-off (3-5). 
According to these studies, renal biopsy provides best 
information for the diagnosis and disease progression. 
There is minimally increased risk for complications and 
advanced age is no longer considered a contraindication 
for renal biopsy (3-6). 

Clinical profile of elderly patients might be worsened easier 
than younger patients. Therefore, rapid diagnosis and 
treatment become the most important part of the disease 
management. Among the elderly, clinical presentation 
of diseases not exactly match with the histopathologic 
diagnosis. If we know distribution of the histopathologic 
diagnosis of elderly patients according to their clinical 
presentation, we may estimate the true diagnosis and 
treatment easily.
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In our study, we report our experience with the renal 
biopsy/complications and histopathologic patterns of 
renal diseases according to their clinical presentation and 
we aimed to make the best disease management in the 
elderly patients.

MATERIAL and METHODS
We searched retrospectively for all biopsies taken from 
patients aged over 65 years old between 2006-2016 for 
10 years period in Antalya Training and Research Hospital. 
The same pathologist did mainly light microscope and 
direct immunofluorescence analysis for each sample. 
Electron microscopy was not available for use in this 
study. Patient’s epidemiological and clinical data were 
recorded.

Study population was grouped according to these 
five definitions: (1) acute kidney injury (AKI): rapid 
deterioration of glomerular filtration rate (GFR), with 
or without oligo anuria or rapidly progressive renal 
failure, including worsening of chronic kidney disease; 
(2) nephrotic syndrome: proteinuria > 3.5 g/day/1.73 
m2 and serum albumin < 2.5 g/dl; (3) acute nephritic 
syndrome (ANS), oliguria AKI with edema, hematuria and 
hypertension; (4) chronic kidney disease (CKD): persistent 
serum creatinine>1.5 mg/dl.; (5) asymptomatic urinary 
abnormalities (AUA). 

The questionnaire was applied to obtain the following 
information: patient number, date of birth, gender, 
presence of hypertension and/or antihypertensive 
treatment, serum creatinine (mg/dl), creatinine clearance 
(ml/min), proteinuria (g/day). We noted the main renal 
syndrome, the histological methods used with the 
sample, and the number of glomerulus obtained. We also 
searched for biopsy complications: pain, gross hematuria 
and hematuria requiring blood transfusions, infection and 
death.

Primary glomerulonephritis (GN) was classified into 
nine groups: minimal change disease (MCD); focal 
segmental glomerulosclerosis (FSGS); crescentic GN 
(presence of crescents in 50% of glomeruli) type 1 
(accompanied by anti-glomerular basal membrane 
antibodies), type 2 (presence of immune complexes), and 
type 3 [necrotizing GN with or without anti-neutrophil 
cytoplasmic antibodies (ANCAs) or systemic vasculitis 
symptoms]; membranoproliferative GN type 1; dense 
deposit disease (also called membranoproliferative GN 
type 2); membranous nephropathy; IgA nephropathy, 
and non-IgA mesangioproliferative GN. Secondary GN 
were also classified into eight groups: fibrillary GN, lupus 
nephritis, connective tissue diseases (scleroderma and 
other diseases not included in other diagnosis), vasculitis 
(including crescentic GN type 3 or pauci-immune), Good 
pasture syndrome, cryoglobulinemic GN, amyloidosis, and 
light-chain nephropathy. Tubulointerstitial nephritis was 
defined as acute or chronic. Finally, non-inflammatory 
renal diseases were classified as diabetic nephropathy, 
nephrosclerosis, acute tubular necrosis, myeloma kidney 

(or light-chain cast nephropathy) disease and thrombotic 
microangiopathy.

Statistical Analysis
Statistical analysis was performed using SPSS for 
Windows Version 16.0 (SPSS, Chicago, Ill., USA). The 
normal distribution of the samples was determined using 
the Kolmogorov-Smirnov test. Values were expressed 
as medians (interquartile range) when the parameters 
did not follow a normal distribution. Qualitative variables 
were compared using the two test and Fisher’s exact test. 
P value < 0.05 was considered significant.

RESULTS 
Between 2006 and 2016 for 10 years period, totally 
136 renal biopsies that were taken from patients aged 
over 65 years old were evaluated according to clinical 
presentation of patients, histopathologic diagnosis and 
biopsy related complications. In 2006, only eight biopsies 
were performed and in 2015 26 biopsies were performed in 
this age group. 80 (58.8%) were man and 56 (41.2%) were 
woman, median age was 69 and the oldest patient was 
89 years old. Median creatinine level was 2.56 mg/dl and 
glomerular filtration rate was 26 ml/min. High glomeruli 
number (n:15) was enough for the true histopathologic 
diagnosis. High proteinuria level showed that most of the 
patients were in the nephrotic range (Table 1). 

NS and AKI were the leading indications for renal biopsy 
followed by CKD, ANS, AUA. Totally 65 patients (47%) were 
diagnosed as NS and  60 patients (%44) were AKI (Figure 
1). 

Figure 1. Indications for renal biopsy

Complications occurred in 17 patients (12.5%). Back pain 
longer than 12 hours was the most common complication 
in 14 (10%) patients. Other complications were gross 
hematuria lasting more than 12 hours in 3 (2.2%) patients, 
hematuria requiring blood transfusion in 1 patient. 
İnfection or death were not occurred as a complication of 
renal biopsy. 

The most frequent histopathologic diagnosis was 
amyloidosis (30%) (primary or secondary). Membranous 
nephropathy (22%) was the second frequent 
histopathologic diagnosis in all glomerulonephritis and 
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the most seen primary glomerulonephritis (Table 2). 

According to the clinical presentation, amyloidosis 
(18.3%) was the leading cause of nephrotic syndrome and 
membranous nephropathy (17.6%) was the second most 
seen cause. Also MCD was the third cause of nephrotic 
syndrome. Amyloidosis (11%) was the mostly seen 
histopathologic diagnosis of AKI. Crescentic GN type 1-2 
(7.3%) and AIN (6.6%) was the other frequent causes of 
AKI. Chronic interstitial nephritis was the most frequent 
cause of chronic kidney disease when we match clinical 
presentation with histopathologic diagnosis (Table 3). 

Table 1 Patient characteristics

Patient number 136

Female, n (%) 56 (41.2)

Age, years 691

Serum creatinine (mg/dl) 2.561

Glomeruli, n 151

Proteinuria (g/day) 3.11
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Table 2 Histopathological diagnosis of patients

Histopathological diagnosis n %

Primary glomerulonephritis Membraneous nephropathy 30 22

Cresentic GN types 1 and 2 10 7.3

IgA nephropathy 6 4.4

Minimal change disease 4 2.9

Focal segmental sclerosis 3 2.2

Membranoproliferative GN 3 2.2

Total 56 41.1

Secondary glomerulonephritis Amyloidosis 41 30

Cresentic GN type 3 7 5.1

Light chain nephropathy 2 1.4

Goodpasture syndrome 1 0.7

Total 51 37.5

Interstitial nephritis Acute 9 6.6

Chronic 3 2.2

Total 12 8.8

Non-inflamatıry renal disease Acute tubular necrosis 6 4.4

Diabetic glomerulopathy 4 2.9

Myeloma kidney 1 0.7

Unclassifiable 6 4.4

Total 17 12.5
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Table 3. Relation between clinical presentation and histopathological diagnosis 

Clinical presentation Histopathological diagnosis n %

Nephrotic syndrome Amyloidosis 25 18.3

Membraneous nephropathy 24 17.6

Minimal change disease 4 2.9

IgA nephropathy 3 2.2

Focal segmental sclerosis 3 2.2

Diabetic glomerulopathy 3 2.2

Membranoproliferative GN 2 1.4

Light chain nephropathy 1 0.7

Total 65 47

Acute kidney injury Amyloidosis 15 11

Crescentic GN type 1 and 2 10 7.3

Acute interstitial nephritis 9 6.6

Crescentic GN type 3 6 4.4

Acute tubular necrosis 6 4.4

Membraneous nephropathy 6 4.4

Chronic interstitial nephritis 3 2.2

IgA nephropathy 2 1.4

Light chain nephropathy 2 1.4

Goodpasture syndrome 1 0.7

Total 60 44

Nephritic syndrome Crescentic type 3 1 0.7

Membranoproliferative GN 1 0.7

Total 2 1.4

Asymptomatic urinary 
abnormalities Diabetic glomerlopathy 4 2.9

Myeloma kidney 1 0.7

Total 5 3.6

Chronic kidney disease Chronic interstitial nephritis 2 1.4

IgA nephropathy 1 0.7

Amyloidosis 1 0.7

Total 4 2.9

DISCUSSION  
The population of elderly people is increasing (7). 
Doubling of the number of individuals that are older than 
65 is expected in the next 50 years. The population rate 
of elderly in Turkey was 7.7% in 2013 and is estimated 
to increase to 10.2% in 2023 and 20.8% in 2050 (8). The 
pathological aging of kidney continues simultaneously 
with the progression of patients’ age. This causes easier 

contribution of nephrotoxic effects of medical treatments, 
hypertension, diabetes mellitus, cardiovascular or 
other systemic diseases and surgical treatments to 
renal diseases (1). As elderly people easily become 
decompensated according to the renal physiology, 
histopathologic examination of kidney become the gold 
standard for the early and true diagnosis and treatment. 

Studies in the recent years were generally focused 
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on increasing number of renal biopsies in the elderly. 
Consistent with the literature, we showed that the number 
of renal biopsies performed in the elderly increased but to 
our knowledge, this increment is lower than the growth of 
the population of elderly people (9,10). Age traditionally 
accepted as a risk factor for renal biopsy complications. 
There are studies showing higher rate of bleeding because 
of the smaller kidney size and hemostasis problems (11). 
In contrast, in recent publications involving approximately 
15000 biopsies, death occurred only in one patient, 
major bleeding problems requiring blood transfusion or 
surgical interpretation for %1 and there was no significant 
difference between younger and elderly patients according 
to the renal biopsy procedure related complications (12-
14). Back pain longer than 12 hours or requiring analgesic 
treatment was the leading complication of our study 
and only 10% of our population complained back pain. 
Consistent with the literature only 2% of our patients 
had hematuria lasting more than 12 hours or requiring 
blood transfusion. Any of our patients required surgical 
intervention or died because of renal biopsy related 
complications. 

Tubulointerstitial nephritis or immunoallergic nephritis 
is generally related to multiple drugs and elderly 
population require several treatments. Early treatment 
with corticosteroids is the most important part of 
immunoallergic nephritis and improve prognosis (15). 
In patients with AKI, early differential diagnosis of 
immunoallergic nephritis from ATN by renal biopsy enable 
early treatment with corticosteroids and better treatment 
outcomes (16,17). Dhaun, Neeraj, et al. searched for renal 
biopsy results and treatment outcomes and showed a 
change in diagnosis in 60% and an alteration in treatment 
approach in 35% of cases (18). In our study, 6.6% of AKI 
cases were diagnosed as immunoallergic nephritis and 
this was similar to 9% by Haas et al. (19).

GN can also benefit from early diagnosis and treatment 
after a renal histopathological examination. Polito M.G. 
et al. showed rapid diagnosis, early treatment and few 
complications with renal biopsy and better prognosis 
for patients with the clinical diagnosis of NS (20).  In a 
review by Hoy, Wendy E., et al. about histopathologic 
management of primary glomerular pathologies showed 
the misdiagnosed elderly patients without histopathologic 
examination and showed the need to increase the number 
of renal biopsies in the elderly population (21). 

AKI (39%) and NS (42%) were the leading causes of renal 
biopsy in our study. In all age group studies which analysis 
the different indications for renal biopsy revealed that NS is 
the leading cause for renal biopsy (65%,68%,72%) and AKI 
has a very low rate of indication (12%,15%,15%) (22-24). In 
contrast, studies focusing on the renal biopsy indications 
of the elderly population showed equal indication rates 
for NS and AKI which was similar to our study results 
(2,3,6,9,14,17).

In our study population, amyloidosis was the most 
frequent histopathologic cause of AKI. In addition, 

amyloidosis was the leading cause of nephrotic syndrome 
and membranous nephropathy was the second most seen 
cause. There are several studies that ranking amyloidosis 
as the first or second cause of nephrotic syndrome 
together with the membranous nephropathy (25-27). 
All patients diagnosed with amyloidosis were in the late 
stage and nephrotic range proteinuria with decreased 
creatinine clearance were detected which suggests poor 
prognosis. This condition is the most important result of 
our study and for an early diagnosis, clinicians should be 
more watchful to perform renal biopsy. 

Pauci-immune GN related vasculitis is the most important 
cause of AKİ in the elderly. Most of the cases are diagnosed 
with ANCA testing and there is no need to perform a renal 
biopsy (13,15) Histopathologic diagnosis rate of this entity 
reflect only a small number of cases because ANCA test 
positivity without biopsy is enough for treatment decision. 
Therefore, our histopathologic results does not reflect the 
real condition about the ANCA positive vasculitis. 

Dhaun, Naaraj et al. reported that treatment choice differs 
in 40% of patients who underwent renal biopsy. AKI, NS, 
hematuria and the absence of chronic kidney disease 
were the most clinical presentations that treatment choice 
is modified after renal biopsy (15). On the other hand, 
immunosuppressive treatment may cause dangerous 
complications that should be reduced with a disease 
specific treatment by the help of renal histopathological 
diagnose. Clinicians should easily modify management 
decisions according to the biopsy results. In addition, renal 
biopsy gives prognostic information about the disease. In 
addition there is no increased risk for complications in 
elderly patients for performing renal biopsy (9,11,12). As 
a result, we believe that when the appropriate indications 
are met, renal biopsy gives potential benefit in this age 
group.

Our study has some limitations. First, no data were 
collected for laboratory analysis such as autoimmunity 
and ANCAs. Second, clinical questionnaire did not include 
treatment outcome. In addition, our study population was 
not big enough to provide a clear information about risk 
benefit ratio of renal biopsy.

CONCLUSION
In conclusion, renal biopsy procedure for elderly patients 
has no increased risk about biopsy related complications. 
Histopathologic examination of kidney provides us 
important information about the disease, early diagnosis 
and treatment options. Acute kidney injury and nephrotic 
syndrome were the leading clinical presentations of 
renal biopsy and amyloidosis was the firstly ranked 
histological diagnosis of both conditions. Finally, renal 
disease of elderly differs from other age groups according 
to histopathologic distribution, early renal function 
loss and rapid progression to end stage renal disease. 
Therefore, for an accurate early diagnosis and initiating 
specific treatment renal biopsy should be performed on 
an individual basis.
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