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ABSTRACT
Objectives: To investigate the risk factors of proteinuria on the development of atherosclerosis in primary 
nephrotic syndrome and secondary amyloid cases and to determine the differences in these disease groups that 
are well matched in terms of age, gender, arterial blood pressure levels, glomerular filtration rate and body mass 
index.
Methods: The patient groups were selected in such a way that the protein levels in the 24-hour urine were 
exactly the same. 29 patients with nephrotic syndrome, 30 patients with secondary amyloidosis and 30 control 
groups were included in the study. C-reactive protein, fibrinogen, total cholesterol, triglyceride, low-density 
lipoprotein, high-density lipoprotein, lipoprotein a, apolipoprotein Al, B, E, glomerular filtration rate and 24-
hour protein in the urine were compared between the patient and control groups
Results: In patient groups; total cholesterol, triglyceride, low-density lipoprotein, lipoprotein -a, apolipoprotein 
A, B, E and fibrinogen levels were found to be very high compared to the control group, while high-density 
cholesterol levels were lower(p < 0.01). When both disease groups are compared; total cholesterol, triglyceride, 
low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, apolipoprotein A, B, E levels were 
higher in the nephrotic syndrome group than in the secondary amyloidosis group(p < 0.05). However, there 
was no difference between the patient groups in terms of C-reactive protein, fibrinogen and lipoprotein a levels 
(p > 0.05).
Conclusions: Atherosclerotic risk factors are quite high in proteinuria nephrotic syndrome and secondary 
amyloid patient groups, and patients with amyloidosis should be closely monitored for other atherosclerotic 
risk factors in addition to amyloid accumulated in the organs.
Keywords: Nephrotic Syndrome, SecondaryAmyloidosis, Cardiovascular Risk factors

Proteinuria has been shown to be associated 
with cardiovascular diseases, dyslipidemia, 
and hypertension. 1 Myocardial infarction 

risk is increased 5-6 times in patients with nephrotic 
proteinuria. 2 Proteinuria accelerates atherosclerosis 
by causing endothelial dysfunction, inflammation, 
dyslipidemia and hypercoagulability. Nephrotic 
syndrome is a disease characterized by a tendency to 
severe proteinuria, hypoalbuminemia, hyperlipidemia, 

edema and hypercoagulability. For this reason, there 
are many studies in the literature showing that the 
risk of atherosclerosis and coronary artery disease 
increases in Nephrotic syndrome. 3 Secondary 
amyloidosis is another disease that causes nephrotic 
proteinuria due to renal involvement. The risk of 
cardiovascular disease increases due to amyloid 
deposition, inflammation, and complications of 
Nephrotic syndrome in amyloidosis. In studies, both 
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cardiac and vascular system effects were reported 
in primary amyloidosis cases. Cardiovascular 
involvement has been reported at a rate of 54-100% in 
primary amyloid cases and 10% in secondary amyloid 
cases. 3-5 There are many publications showing 
the relationship between Nephrotic syndrome and 
cardiovascular disease very well. 3, 6, 7 Onthe other 
hand, there are very few studies on atherosclerotic 
risk factors in patients with secondary amyloidosis 
with proteinuria. 8 In our study, we aimed to compare 
atherosclerotic risk factors between patients with 
secondary amyloid and Nephrotic syndrome and 
to investigate the relationship of proteinuria with 
dyslipidemia and other atherosclerotic risk factors.

METHODS

Thirty patients diagnosed with secondary 
amyloidosis, 29 patients diagnosed with nephrotic 
syndrome, and 30 healthy volunteers as the control 
group were included in the study among the patients 
investigated for proteinuria in the nephrology 
outpatient clinic. Demographic characteristics, 
blood pressure and body mass index (BMI) of the 
three groups were recorded. Complete blood count 
at diagnosis, total cholesterol, triglyceride, low-
density lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), apo-lipoproteinA1 
(apo- A1), apo-lipoprotein-B (apo-B), apo-lipoprotein 
E (apo-E), lipoprotein-(a) [Lp-(a)], C- reactive 
protein (CRP), fibrinogen, urinalysis and 24-hour 
urine protein amount and creatinine clearance were 
calculated. Electrocardiography and chest X-ray were 
taken. Tissue biopsies were performed with patient 
consent for the etiology of secondary amyloidosis 
and nephrotic syndrome. Patients with high blood 
pressure and taking cholesterol-lowering drugs were 
not included in the study.

Statistics
Chi-square Test, Analysis of Variance (Post hoc 

Bonferonni), Spearman Correlation Analysis, Kruskal 
Wallis Test and Mann Whitney U test were used to 
evaluate the data. Statistical significance level was 
taken as p < 0.05 in the analyzes.

RESULTS

The secondary amyloidosis group consisted of 12 
females and 18 males, with a mean age of 46.5 ± 14.2 
years. The nephrotic syndrome group consisted of 12 
females and 17 males, with a mean age of 45.3 ± 13.3 
years (Tablo 1). The control group consisted of 15 
females and 15 males, with a mean age of 45.4 ± 5.7 
(37-55) years. In the etiology of secondary amyloidosis 
was detected Crohn’s disease in 1(3%), Rheumatoid 
arthritis (RA) in 2(7%), Bechet’s disease in 3(10%), 
Bronchiectasis in 4(13%), Tuberculosis in 8(27%), 
Familial Mediterranean Fever (FMF) in 12(40%) of 
the cases. In the etiology of nephrotic syndrome was 
detected focal segmental glomerulonephritis (FSGN) 
in 4(13%), membranous glomerulonephritis (MGN) 
in 6(17%), diffuse proliferative glomerulonephritis 
(DPGN) in 6(20%), membranoproliferative 
glomerulonephritis (MPGN) in 14(47%) of the cases. 
There was no statistically significant difference 
between the three groups in terms of gender, age, 
smoking and BMI (p > 0.05). There was a statistically 
significant difference between the nephrotic syndrome 
and control group cases in terms of triglyceride 
(p < 0.05), total cholesterol (p < 0.001), albumin, 
fibrinogen, CRP, LDL-C, HDL-C apo-Al, apo B, apo 
E, Lp (a) and GFR (p < 0.01). There was a statistically 
significant difference between the nephrotic and 
control group cases in terms of triglyceride (p < 
0.05), total cholesterol (p < 0.00l), HDL-C, LDL-C, 
albumin, fibrinogen, CRP, apo-Al, apo B, apo E, Lp 
(a), and GFR (p < 0.01). There was a statistically  

Table 1. General Clinical Characteristics of Study Subjects (Mean + standard deviation, p > 0.05) 
 NS n: 29 AA n: 30 Control n: 30 
Age (year) 45.3  ±  13.3 46.5  ±  14.2 45.4 ±  5.7 
Female/male 12 / 17 12 / 18 15/ 15 
Proteinuria (g/L) 5.0  ±  2.3 5.0  ±  2.1 - 
Creatinine (mg/dl) 1.1  ±  0.4 1.0  ±  0.4 0.7  ±  0.3 
Cigaret(packet/year) 6 (20.4%) 7 (23.3%) 8 (26.6%) 
BMI (kg/m2) 23.8  ±  4.5 25.1  ±  4.8 24.4  ±  3.8 
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significant difference among the cases with amyloid 
and nephrotic syndrome in terms of triglyceride (p 
< 0.05), total cholesterol (p < 0.001), apo-Al, apo 
B, apo E, HDL-C and LDL-C (p < 0.01). There was 

no significant difference in terms of GFR, albumin, 
fibrinogen, CRP and Lp (a) (p > 0.05, Tablo 2). 
There was a significant positive correlation between 
proteinuria and nephrotic syndrome (n: 29) patients in 

 

Table 2. Mean (mean ± standard deviation) and P values of Atherosclerotic Risk Factors among 
Nephrotic Syndrome. Secondary Amyloidosis and Control Group Cases 
 Nephrotic 

syndrome n: 29 
P Value Secondary 

Amyloid n: 30 
P Value Control n: 30 

Age (year) 45.3 ± 13.2 > 0.05 46.5 ± 14.2 > 0.05 45.4 ± 5.7 
Creatinine (mg/dl) 1.1 ± 0.4 > 0.05 1.0 ± 0.4 > 0.05 0.7 ± 0.3 
Albumine (mg/dl) 2.4 ± 0.4 < 0.01 2.3 ± 0.7 < 0.01 4.1 ± 0.3 
CRP (mg/dl) 34.1 ± 24 < 0.01 38.6 ± 28.7 < 0.01 3.5 ± 1.5 
Fibrinogen (mg/dl) 444.7 ± 221.3 < 0.01 466.4 ± 44.3 < 0.01 211.5 ± 47.5 
Total cholesterol (mg/dl) 310.0 ± 85.5 < 0.001 252.0 ± 90.0 < 0.001 145.0 ± 24 
Triglyceride (mg/dl) 211.0 ± 68.6 < 0.05 178.2 ± 56.0 < 0.05 10 1.0 ± 25 
HDL-C (mg/dl) 44.1 ± 7.5 < 0.01 39.3 ± 14.2 < 0.01 54 ± 11.9 
LDL-C (mg/dl) 229.5 ± 84.3 < 0.01 184.3 ± 87.2 < 0.01 78.9 ± 17.3 
Lp (a) (mg/dl) 66.1 ± 23.9 < 0.01 60.1 ± 29.7 < 0.01 16.7 ± 6.3 
Apo-Al (mg/dl) 119.7 ± 22.6 < 0.01 104.8 ± 30.4 < 0.01 148.5 ± 22.1 
Apo-B (mg/dl) 182 ± 49.9 < 0.01 156.5 ± 64.7 < 0.01 61.2 ± 7.7 
Apo-E (mg/dl) 6.0 ± 3.03 < 0.01 5.4 ± 1.9 <0.01 4.0 ± 1.4 
GFR (ml/min) 83.9 ± 15.2 < 0.01 83.4 ± 16.8 < 0.01 101.3 ± 4 ± 7 

 

  

 

Table 3. Correlation and P values between Proteinuria and Atherosclerotic Risk Factors in 
Nephrotic Syndrome, Secondary Amyloid, Secondary Amloid and Nephrotic Syndrome Cases 

 Proteinuria (g/L) 
 Nephrotic 

syndrome 
Secondary Amyloid Secondary Amyloid and 

Nephrotic Syndrome 
Cr (mg/L) r = 0.01. p > 0.05 r = 0.24. p > o.o5 r = 0.15. p > 0.05 
Alb (mg/dl) r = -13. p > 0.05 r = -0.49. p < 0.01 r = -0.34. p < 0.01 
CRP (mg/dl) r = 0.01. p > 0.05 r = 0.38. p > 0.05 r = 0.22. p > 0.05 
Fibrinogen (mg/dl) r = -0.01. p > 0.05 r = 0.13. p > 0.05 r = 0.08. p > 0.05 
Total cholesterol (mg/dl) r = 0.35. p < 0.05 r = 0.46. p < 0.05 r = 0.54. p < 0.001 
Triglyceride (mg/dl) r = 0.28. p > 0.05 r = 0.23. p > 0.05 r = 0.35. p < 0.01 
HDL-C (mg/dl) r = 0.05. p > 0.05 r = -0.49. p > 0.05 r = 0.10. p > 0.05 
LDL-K (mg/dl) r = 0.38. p > 0.05 r = 0.38. p < 0.05 r = 0.48. p < 0.001 
Lp (a) (mg/dl) r = 0.07. p > 0.05 r = 0.07. p > 0.05 r = 0.02. p > 0.05 
ApoA1 (mg/dl) r = 0.18. p > 0.05 r = 0.14. p > 0.05 r = 0.07. p > 0.05 
Apo-B (mg/dl) r = 0.09. p > 0.05 r = 0.25. p > 0.05 r = 0.30. p < 0.05 
Apo-E (mg/dl) r = 0.08. p > 0.05 r = 0.38. p < 0.05 r = 0.23. p > 0.05 
GFR (ml/min)  r = 0.15. p > 0.05 
There is a weak correlation between r (correlation coefficient) = 0.00-0.24, moderate relationship r = 0.25-0.49, strong 
relationship r = 0.50-0.74, strong relationship r = 0.75-1. 
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terms of total cholesterol (r = 0.35, p < 0.05). There was 
no relationship between other parameters. There was 
a significant positive correlation between proteinuria 
and secondary amyloid (n: 30) group cases in terms 
of total cholesterol (r = 0.46, p < 0.05), LDL-C (r = 
0.38, p < 0.05) and apo E (r = 0.35, p < 0.05. There 
was no correlation between other parameters. When 
proteinuria with nephrotic syndrome and secondary 
amyloidosis group cases (n: 59) were compared, there 
was a significant positive correlation in terms of total 
cholesterol (r = 0.54, p < 0.001), LDL-C (r = 0.4. 8, p 
< 0.001), triglyceride (r = 0.35, p < 0.001) and apo B 
(r = 0.30, p < 0.05). There was a significant negative 
correlation for albumin (r = -0.34, p < 0.01, Tablo 3).

DISCUSSIONDISCUSSION

The relationship between proteinuria with 
cardiovascular mortality and morbidity has been 
known for a long time.9 Proteinuria increases 
cardiovascular mortality and morbidity 5-85 times 
due to endothelial dysfunction, lipoprotein metabolism 
disorder, decrease in GFR, hypercoagulability and 
inflammation. 1, 2, 10-12 Although cardiovascular 
mortality and morbidity in nephrotic syndrome is well 
known 1, 7, 13, studies showing CV mortality and 
morbidity in secondary amyloidosis, which can cause 
nephrotic syndrome are very few. 8 According to our 
knowledge, there is no study comparing atherosclerotic 
risk factors in both groups. In our study; in 29 patients 
with nephrotic syndrome, 30 patients with secondary 
amyloidosis, and 30 completely healthy people, who 
were almost equal in terms of age, gender, smoking, 
BMI and proteinuria, as atherosclerotic risk factors 
CRP, fibrinogen, total cholesterol, triglyceride, 
LDL-C, HDL-C, Lp(a), apo Al, apo B and apo E levels 
were  measured. In both disease groups, serum total 
cholesterol, triglyceride, LDL-C, Lp(a), apo Al, apo 
B, apo E, CRP and fibrinogen atherosclerotic risk 
factors were significantly higher than the control 
group, but serum HDL-C levels were lower. This part 
of our study shows that proteinuria increases 
atherosclerotic risk factors and is compatible with 
studies in the literature. 12, 14 In the second part of our 
study; When NS and secondary amyloid patients were 
compared in terms of atherosclerotic risk factors, 
serum total cholesterol, triglyceride, LDL-C, HDL-C, 
apo Al, apo B and apo E levels were higher in the 
group nephrotic syndrome compared to the secondary 
amyloid group [(total cholesterol, triglycerides, 

LDL-C, HDL-C, apo Al, apo B and apo E. There was 
a statistically insignificant increase in serum Lp, (a) 
level in the nephrotic  syndrome group compared to 
the secondary amyloid group. In the literature, 
nephrotic syndrome has been studied extensively in 
terms of atherosclerotic risk factors, cardiovascular 
diseases and mortality-morbidity. In terms of 
atherosclerotic lipid levels, our study was compatible 
with most studies in the literature on nephrotic 
syndrome atherosclerotic risk factors. 7, 12, 15 Although 
secondary amyloidosis is more common in our 
country, studies showing atherosclerotic risk factors 
are scarce in the domestic and foreign literature. 8 The 
effect of proteinuria on atherosclerosis and 
arteriosclerotic risk factors has been known for many 
years. 6, 16 Our study is one of the few studies that we 
believe can be very useful in comparing secondary 
amyloidosis and nephrotic syndrome, showing the 
effect of atherosclerotic risk factors, the relationship 
between proteinuria and risk factors, apart from the 
amyloid material accumulating in the organs in 
secondary amyloidosis. Many factors play a role in 
the atherosclerotic process: abnormalities in lipid 
metabolism, endothelial dysfunction, inflammatory 
and immunological events. 8, 17 These factors involved 
in the pathogenesis are also frequently found in 
patients with nephrotic syndrome. Hyperlipidemia 
and abnormalities in lipoprotein metabolism have 
been known in nephrotic syndrome for a long time, 
and it is known that increased hepatic synthesis and 
decreased catabolism are responsible for its 
pathogenesis. 18 Although the importance of blood 
lipids has been demonstrated, the absence of 
hyperlipidemia in some of the patients has increased 
efforts to evaluate other risk factors, and studies 
conducted for this purpose have shown the importance 
of inflammatory markers such as high-sensitive CRP, 
and markers with hemostatic function such as 
lipoprotein(a), homocysteine, and fibrinogen. All 
stages of atherothrombosis are characterized by 
inflammation. It is also a process involving fatty streak 
formation, early phase of atherogenesis, endothelial 
cells, inflammatory cytokines and leukocytes. 
Thrombotic complications in plaque are associated 
with local and systemic inflammation. It has been 
determined that high-sensitive CRP levels are 
associated with myocardial infarction, stroke, 
peripheral arterial disease and sudden cardiac death. 
However, if the levels are > 10mg/L in sequential 
measurements, it is associated with inflammation and 
it is recommended to be investigated accordingly. 19 In 
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our study, we found that CRP levels were high, 
indicating inflammation or infection, in both the 
secondary amyloidosis and nephrotic syndrome 
patient groups. The place of lipoprotein (a) in 
atherosclerosis and its relationship with both coronary 
and peripheral artery disease have been shown, and 
previous studies have shown that the levels of 
lipoprotein (a) increases in patients with nephrotic 
syndrome. 15, 20 The importance of endothelial 
dysfunction and inflammation has been increasingly 
recognized in recent years. The importance of 
endothelial dysfunction and inflammation has been 
increasingly  recognized in recent years. Serum CRP 
level is the most studied inflammatory marker, and the 
relationship between increased levels and 
cardiovascular events has been shown in various 
studies. The same relationship has been shown with 
fibrinogen levels, which is also an acute phase reactant 
and plays a role in thrombus formation. 21 It has been 
suggested that endothelial dysfunction in nephrotic 
syndrome is involved in the atherosclerotic process as 
well as in protein leakage. The literature on secondary 
amyloidosis is limited, the studies on cardiac 
pathologies here were mostly conducted with primary 
amyloidosis (AL), and both cardiac and vascular 
system effects were reported. In our country, secondary 
amyloidosis is frequently seen, and there is not enough 
data on the changes in the cardiovascular system in 
this patient group. Although it has been previously 
reported that mortality is high in patients with renal 
failure with systemic amyloidosis, information about 
the causes of mortality is limited. In the study 
conducted by Sengul et al. in patients with secondary 
amyloidosis undergoing hemodialysis, they found the 
mortality to be high similar to diabetic patients and 
found that the most important causes of death were 
infection first and then cardiovascular causes. In the 
same study, it was shown that CRP and serum albumin 
were associated with mortality. 7 In a study by Cengiz 
et al., it was reported that atherogenic lipid and 
apolipoprotein levels were higher in patients with 
chronic renal failure (CRF) as a result of secondary 
amyloidosis than in healthy controls and non-amyloid 
CRF. 6 Secondary amyloidosis occurs due to underlying 
rheumatological diseases, chronic infections and 
inflammatory bowel diseases and is characterized by 
the accumulation of serum amyloid A (SAA) protein 
in tissues. Serum amyloid A protein, which is an acute 
phase reactant and whose level can increase up to 
1000 times with inflammatory stimuli, is mainly 
synthesized in the liver in relation to HDL-C. However, 

studies conducted in recent years have shown that 
SAA protein is found in endothelium, atherosclerotic 
lesions, and smooth muscle cells. SAA protein found 
in atherosclerotic lesions is thought to play a role in 
lipid metabolism by causing uptake or excretion of 
lipids at the cellular level. It is thought that SAA 
protein may cause remodeling of vascular walls or 
plaques by causing collagenase synthesis from smooth 
muscles, apart from lipid metabolism. SAA protein 
can also affect thrombus formation by disrupting 
platelet aggregation and adhesion in the endothelium. 
22 In our study, lipidprofile in the patient group with 
amyloidosis, similar to nephrotic syndrome, showed a 
significantly atherogenic feature compared to the 
control group. Lipoprotein (a), CRP and fibrinogen 
levels were higher in both patient groups compared to 
the control group, and there was no significant 
difference in the comparison of the patient groups. 
This may have been due to infections that we could 
not detect in the patient groups with nephrotic 
syndrome and secondary amyloidosis, although 
patients with infections were excluded from the study. 
In the third part of our study, the relationship between 
proteinuria and CV risk factors was evaluated. In the 
nephrotic syndrome group, serum total cholesterol, 
and among the secondary amyloid (n: 30) groups, 
total cholesterol, LDL-C and apo E levels were 
significantly positive, but with serum albumin levels 
in both patient groups had a negative correlation. 
There was no relationship between the two groups 
with other parameters. This difference in secondary 
amyloidosis could be due to amyloid material 
accumulating in the vascular structures. Between total 
(n: 59) cases of total nephrotic syndrome and 
secondary amyloid groups with proteinuria, in terms 
of total cholesterol, LDL-C, triglyceride and apo B 
had significant positive correlation, but there was a 
significant negative correlation with albumin. There 
was no relationship between other parameters. In 
conclusion, atherosclerotic risk factors were 
significantly higher in patients with proteinuria, 
nephrotic syndrome due to various causes, and 
secondary amyloid compared to the control group. In 
the study of Wencai Jiang et al., it  was reported that 
the level of atherosclerosis increases as the level of 
proteinuria increases. 23 Our study is one of the few 
studies showing atherosclerotic risk factors in 
secondary amyloidosis. However, the limitation of 
our study is the insufficient number of cases. Further 
studies in larger case groups can give meaningful 
results.
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CONCLUSION

Atherosclerotic risk factors are quite high in 
nephrotic syndrome and secondary amyloid patient 
groups with proteinuria, and patients with amyloidosis 
should be closely monitored in terms of other 
atherosclerotic risk factors in addition to amyloid 
accumulating in the organs. In addition, we believe 
that in diseases progressing with proteinuria, primary 
disease treatment and atherosclerotic risk factors and 
proteinuria should also be treated. Multicenter studies 
with more case series are needed to prove our study.
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