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Abstract
Objective: Nephrotic syndrome frequently develops because of primary kidney disease in older adults. The most common secondary cause is diabetic
nephropathy. This study aims to investigate the frequency of nephrotic syndrome and the primary and secondary causes of nephrotic syndrome in
hospitalised patients aged 65 years and over in our centre.
Materials and Methods: Patients aged 65 years and over who were hospitalised in the internal medicine clinic between October 2000 and 2014
using the ‘‘nephrotic syndrome’’ diagnostic code were selected from hospital records. Demographic, clinical, biochemical parameters and pathology
results were examined retrospectively.
Results: A total of 92 patients were diagnosed with nephrotic syndrome. Thirty-one patients were included in the study after reviewing patient files
(32.3% female, 67.7% male). In nine patients, biopsies were not performed because of general risk factors, atrophic kidney, bleeding diathesis and
other reasons. The mean age was 72.6±5.2 (65-87) years. The records indicated that 58% of patients were hypertensive, 26% were diabetic, 23%
suffered from coronary artery disease, 58% had hyperlipidaemia and 13% had connective tissue disease. In the biopsy results, 40.8% were diagnosed
with membranous glomerulonephritis. Amyloidosis, diabetic nephropathy and focal segmental glomerulosclerosis diagnoses were present in 18.2%,
18.2% and 13.6% of patients, respectively.
Conclusion: Membranous glomerulonephritis was the most common type of nephrotic syndrome in our centre in accordance with the literature in
older patients. We found that amyloidosis and diabetic nephropathy ranked second. The present study demonstrated the importance of renal biopsy
in the presence of nephrotic syndrome in older adults.
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Introduction
Progressing nephron loss in the kidneys, glomerular and
tubulo-interstitial damage and a decline in kidney functions
occur with increasing age (1). Those changes may make it
difficult to interpret the kidney lesions. The increase in the
permeability of glomerulus especially for macromolecules such
as albumin, lead to proteinuria at nephrotic levels (>3.5 gr/24
hour). As a result of this, hypoalbuminemia, hyperlipidemia,
oedema and hypercoagulopathy may develop. These are the
most significant factors that indicate morbidity and mortality
for nephrotic syndrome. As one of the most frequently
observed kidney diseases in older patients, nephrotic syndrome
usually occurs due to primary glomerular diseases (2). Since

the symptoms of nephrotic syndrome can be confused with
congestive heart failure or venous insufficiency, it might be
difficult to diagnose in older patients (3). In older patients,
the most common forms of primary glomerular diseases
are membranous glomerulonephritis and focal segmental
glomerulosclerosis while the most common causes of secondary
glomerular diseases are diabetic nephropathy, amyloidosis and
malignancy (3,4).
In the diagnostic assessment of nephrotic syndrome, the role of
renal biopsy and identification of underlying causes are rather
significant. For diagnosis, at first history of the patient, physical
examination and serum biochemical examinations are assessed.
In older patients, the underlying causes must be aimed for
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the treatment of secondary nephrotic syndrome. On the other
hand, for primary nephrotic syndrome, conservative treatment,
overall precautions and disease specific treatments must be
applied. The impact of nephrotic syndrome can be more severe
for older patients, at the same time renal biopsy should not be
avoided no matter what the age is (2). The aims of this study
were to investigate the frequency of nephrotic syndrome, and
its primary and secondary causes in hospitalized patients aged
65 years and over in our center.

Materials and Methods
Patients aged 65 years and over who were hospitalized in the
internal medicine clinic between October 2000 and 2014 were
screened using the “nephrotic syndrome” diagnostic code. The
data of 92 patients was found but, after deeper investigation,
31 patients received the exact diagnosis of nephrotic syndrome.
Age, gender, comorbidity information, smoking history, serum
creatinine concentration, creatinine, protein level of 24-hour
urine sample, serum albumin level, hemoglobin level, total
cholesterol level and renal biopsy pathology reports of these
patients were recorded from their files. Nephrotic syndrome
has been identified as the combination of 3.5 gr/day/1.73
m2 proteinuria in the 24-hour urine sample with oedema,
hypoalbuminemia, hyperlipidemia and lipiduria.
This study was presented as an oral presentation at the
International Academic Geriatrics Congress 2017 on April 1216, 2017, in Antalya, Turkey. This study was approved by the
Institutional Ethical Review Board (number: 14-9.2/12).
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type amyloid A (AA) amyloidosis, and one had systemic non-AA
amyloidosis.

Discussion
A higher frequency of renal diseases have been reported in older
individuals in parallel to the growing numbers of this age group.
Many studies have shown that nephrotic syndrome is the most
common form of glomerular diseases among older patients (2,510). While the ratio of older patients who had renal biopsy is
8.2% between the years of 1995-1999; this ratio has increased
to 15.1% between the years of 2000-2004. In younger adults,
this ratio has been identified as 23.3% and 26.8% for the years
1999 and 2004, respectively. As can be understood, indications
of renal biopsy in older adults increase while in younger adults
it has always been high (11). Usually, since physicians believe
Table 1. Demographic, clinical and biochemical findings of
older patients with nephrotic syndrome
Variables

Values (n=31)

Age (years)*

72.6±5.2

Gender, n (%)
Male
Female

21 (67.7)
10 (32.3)

Comorbidities, n (%)
Hypertension
Diabetes mellitus
Coronary artery disease
Hyperlipidemia
Connective tissue disease

18 (58)
8 (26)
7 (23)
18 (58)
4 (13)

Smoking, n (%)

6 (19.3)

Statistics

Serum creatinine*, mg/dL

All the statistical analyses were done with the use of SPSS 20.0
statistics package (SPSS, Inc., Chicago, IL, USA). Normality was
checked using the Shapiro-Wilk test. Descriptive statistical
methods have been used. Parameters have been presented as
average ± standard deviation and number.

Creatinine clearance*, mL/minute/1.73

Results
Out of 31 patients with the exact diagnosis of nephrotic
syndrome; 21 of them were men, 10 were women. The mean
age of the patients was 72.6±5.2 (65-87) years. 58% of the
patients were hypertensive, 26% were diabetic, 23% suffered
from coronary artery disease, 58% had hyperlipidemia, and
13% had connective tissue disease. Demographical, clinical and
biochemical results are given in Table 1. Nine patients out of
31 were not implemented renal biopsies due to having general
problems, respiratory problems, atrophic kidney disorder and
hemorrhagic diathesis. The pathological results of 22 patients
(8 female, 14 male) who underwent renal biopsies are given
in Table 2. Renal biopsy results of four patients out of eight
patients who had diabetes, indicated diabetic nephropathy.
Three patients out of four patients who had amyloidosis had
26

2.4±1.8
m2

42.5±29.0

Protein in 24-hour urine*, gr/24 s

5.7±2.4

Serum albumin*, g/dL

2.8±0.9

Hemoglobin*, g/dL

11.4±2.12

Total cholesterol*, mg/dL

260.7±107.1

* Values are given as mean ± standard deviation

Table 2. Renal biopsy findings of older patients with nephrotic
syndrome
Biopsy findings

Number of cases,
n (%)

Primary glomerular disease
Membranous glomerulonephritis

9 (40.8)

Membranoproliferative glomerulonephritis

1 (4.6)

Focal segmental glomerulosclerosis

3 (13.6)

Secondary glomerular disease
Amyloidosis

4 (18.2)

Diabetic nephropathy

4 (18.2)

Systemic lupus erythematosis

1 (4.6)

Total

22 (100)
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that it is highly risky for older adults to have renal biopsies,
it is difficult to identify the accurate prevalence of glomerular
disease.

found to be the most common cause, and amyloidosis ratio
(18.2%) was found be higher compared to this study. However,
no minimal change disease was observed.

In the review by Burstein et al. (12), the nephrotic syndrome
occurring in older patients was usually thought to be a symptom
of another disease such as neoplasm. In our study, only three
patients had hematologic malignancies but, no solid tumors
were found in patients.

In a retrospective study, 76 nephrotic patients aged 50-84
years were analyzed. Primary glomerulonephritis was found
to be more prevalent than secondary causes in older patients
with nephrotic syndrome (5:2) (14). In our study, this rate
was 13:9. In the aforementioned study, the most frequently
observed primary glomerulonephritis forms were membranous
glomerulonephritis and focal segmental glomerulosclerosis.
The common type of secondary glomerulonephritis was lupus
nephritis following by diabetic nephropathy and amyloidosis.
Those findings support the results of the present study.

In the study by Galesic et al. (10), thirty-three older patients with
nephrotic syndrome were examined. Membranous nephropathy
was the most common histologic type, which was determined
in 14 patients (42.4%). Rapidly progressive glomerulonephritis
was present in five patients (15.2%). Other types of
glomerular diseases were focal segmental glomerulosclerosis
(18.2%), diabetic nephropathy (3.0%), mesangioproliferative
glomerulonephritis (15.2%), amyloidosis (3.0%) and systemic
lupus erythematosus (3.0%). In our study, membranous
glomerulonephritis, diabetic nephropathy and amyloidosis were
present in 40.8%, 18.2% and 18.2% of patients, respectively.
In both studies, the most common histological type was
determined as membranous glomerulonephritis, but the ratios
of other glomerular disease types were different.
In the prospective study of Fawcett et al. (13), 25 elderly
patients and 75 young patients with nephrotic syndrome were
included. Unlike this study, our study was a retrospective study
and since young patients were not included, no comparison
was made with young patients. In the aforementioned study,
the minimal change disease has been found to be an important
cause of nephrotic syndrome in the older patients as well as
in younger patients, but minimal change disease hasn’t been
diagnosed in our study, so that renal biopsy is even more
necessary in older nephrotic patients.
According to Fawcett et al. (13), 60% of patients aged 60 years
and over were diagnosed with nephrotic syndrome due to
primary glomerular diseases, 12% due to amyloidosis and 28%
due to other diseases (excluding diabetes). In our study, ratios of
primary glomerular diseases and amyloidosis were found to be
similar to the aforementioned study. Primary glomerular disease
ratio was coherent with this study. However, no comparison
could have been done for diabetic nephropathy ratio, as
diabetic nephropathy was excluded. In our study, amyloidosis
ratio (18.2%) was found to be higher, compared to this study
(12%).
In the review by Cameron (2), membranous nephropathy was
particularly common as a cause of the nephrotic syndrome in
older patients (35%), as well as minimal change disease (16%)
and primary amyloidosis (12%). Therefore renal biopsy is even
more necessary in older patients with nephrotic syndrome. In
our study, membranous glomerulonephritis (40.8%) has been

Ozono et al. (4) have demonstrated that membranous
nephropathy was the most common type of primary nephrotic
syndrome where amyloidosis and malignancy were common
causes of secondary nephrotic syndrome in patients aged
over 60 years. Likewise, in the present study, membranous
glomerulonephritis was the most common type of primary
Nephrotic syndrome, and amyloidosis was the most common
secondary cause as well; however, no malignancy was observed.
In another study, like our results; Zech et al. (15) reported
membranous glomerulonephritis (40%) as the most frequently
observed primary cause, and amyloidosis (13%) as the most
common secondary cause in patients with nephrotic syndrome
aged 60 years and over.
In the present study, diabetic nephropathy was found in 18.2%
of the cases (Table 2). This result is considerably different from
the reports by Zech et al. (15) and by Kingswood et al. (16), in
which its incidence was under 2%. High frequency of diabetic
nephropathy in our internal medicine clinic might be due to
the diabetology section presence besides nephrology. A study
in Japan also indicated high frequency of diabetic nephropathy
in older adults with nephrotic syndrome. Thus, our result does
not seem to be extreme. Moreover, we do not always perform
renal biopsy in patients overtly supposed to have diabetic
nephropathy. Such diabetic patients without biopsies were not
included in this study. For this reason, we consider that exact
percentage of diabetic nephropathy was higher than the result
of our study.
In several studies, primary glomerular diseases were more
common than secondary glomerular diseases in elderly patients
with nephrotic syndrome. It was established that membranous
glomerulonephritis was the most common primary disease while
diabetic nephropathy and amyloidosis were the most common
secondary glomerular diseases (5,11,17). These results are also
parallel to our study.
In a study by Oğuz et al. (18), the renal biopsy results from 12
older patients with nephrotic syndrome revealed that the most
27
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common type was amyloidosis, followed by minimal change
disease, membranous glomerulonephritis and focal segmental
glomerulosclerosis. The number of cases was lower than that
determined in our study and the results were not compatible
with our data.
Study Limitations
The limitation of our study was that we have screened the
patients in the electronic patient data system using a diagnostic
code, we could not reach the targeted patient number as
patients’ files were missing the diagnostic codes or the codes
were entered as wrong. This may be the reason why some of our
results were not coherent with the literature.

Conclusion
In our study, the most frequent cause of nephrotic syndrome
observed in older patients was membranous glomerulonephritis
which is coherent with the literature. The second most frequent
causes that we observed in our patients were amyloidosis and
diabetic nephropathy. Nine patients were not applied renal
biopsies since high risks such as high risk general problems,
atrophic kidney disorder and hemorrhagic diathesis. Therefore,
pathologic diagnoses were not available. Percutaneous renal
biopsy provides beneficial data on older adults since clinical
situation and primary diagnosis can show differences. In this
study, we emphasized the importance of histopathological
diagnosis by renal biopsy in older patients. In addition, the
frequency of glomerulonephritis causing nephrotic syndrome in
older patients followed by a single center was determined.
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