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ABSTRACT 

Background: Neuropeptide Y (NPY) is a sympathetic neurotransmitter with wide-ranging effects in various organ 

systems, from the central nervous system (CNS) to the cardiovascular system, the bone and the renal system. There is 

a strong association between serum concentration of NPY and deterioration of eGFR and proteinuria as suggested by 

recent studies, however, its real effect on chronic kidney disease (CKD) progression is uncertain. 

Objective: This study was conducted to assess the relationship between serum NPY and CKD progression. 

Materials and Methods: In this observational case-control study all participants were subjected to renal function tests 

and calculation of estimated glomerular filtration rate, urinary protein/creatinine ratio, serum NPY and pelvi-

abdominal ultrasonography at baseline and repeated for the patients only after six months as follow up.  

Results: Serum NPY increased with a statistically significant difference in the patients group after six months follow 

up, the same as serum creatinine  which increased significantly  after six months and eGFR decreased with statistically 

significant difference. Also there was high statistically significant rise in the blood urea. There was no statistically 

significant difference rise in protein creatinine ratio after six months. The ROC curve determined the sensitivity and 

specificity of serum NPY as a marker of progression in CKD patients and the best cut off point to detect CKD status 

was calculated with NPY greater than 110 ng/L with sensitivity 100% and specificity 93.33%.  

Conclusion: Serum NPY could be a useful sensitive and specific marker that can be used as diagnostic and 

progression predictor for CKD. 
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INTRODUCTION 

Neuropeptide Y (NPY) is a sympathetic 

neurotransmitter with wide-extending impacts in 

different systems, from the central nervous system 

(CNS) to the cardiovascular system (CVS), the bone and 

the kidney. Increased sympathetic activity was 

suspected to play a role in renal disease progression 
(1)

. 

A sympathetic activity marker (e.g. pulse) predicts 

movement to kidney failure autonomously of other 

factors in older chronic kidney disease (CKD) patients. 

Coursing NPY levels have just been related with left 

ventricular hypertrophy 
(2)

 and incident CV occasions 
(3)

 

and bone illness 
(4)

 in advanced CKD.  

Neuropeptide Y (NPY) is a vasoactive neuropeptide 

widely distributed in the central and peripheral nervous 

system. The gut and associated organs are likely to be 

the source of most circulating NPY, and the release of 

this substance is stimulated after feeding in a way that 

does not correlate with norepinephrine (NE) 
(5)

. This 

neuropeptide is also co-released with NE during 

sympathetic nerve stimulation, and it is extensively 

involved in cardiovascular (CV) regulation because it 

modulates heart rate, cardiac excitability, and ventricular 

function as well as coronary blood flow.  

Sympathetic neural responses regulating the 

systemic circulation can be measured by the level of 

circulating NPY 
(5)

. The increased sympathetic activity 

has its drawbacks on the renal function. It can, not only, 

increase a pre-existing renal impairment, but also cause 

damage to a normal functioning kidney 
(6)

. Moreover, it 

is previously reported that albuminuria and podocyte 

injury in the settings of high sympathetic activity and 

renin-angiotensin system (RAS) activation could be 

prevented by sympathetic denervation. GFR and with 

proteinuria in CKD patients are closely related with the 

measured sympathetic activity 
(7)

. Some CKD patients 

based studies have also showed that sympathetic 

denervation was associated with hypertension control 

and GFR stabilization. Thus, there is emerging 

experimental evidence that high sympathetic activity 

plays a role in CKD progression 
(8)

. 

It is like a vicious circle, NPY has a 

vasoconstrictive effect on the renal vasculature causing 

decrease in renal blood flow and increase in renal 

vascular resistance 
(3)

, and in the same time there is 

increased serum NPY due to increased NPY gene 

expression, decreased NPY excretion and many other 

factors all associated with or caused by CKD. This study 

was conducted to assess the relationship between serum 

NPY and CKD progression. 

 

MATERIALS AND METHODS 
This was an observational case-control study 

conducted in Ain Shams University Hospital in Cairo, 

Egypt. The study included 60 subjects; 30 CKD subjects 

(group I) stage 1 to 4 and 30 healthy subjects as a 

control group (group II). Group I was called (a and b) 
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according to time of laboratory investigations (at 

baseline and follow up after six months, respectively).  

All participants were subjected to: full medical 

history including (personal history including, age, sex 

and drug history), thorough clinical examination 

including (anthropometric measurements: weight, height 

and BMI calculation “BMI= weight (kg)/ height in 

meters²) and laboratory tests and imaging (all 

participants in the study were subjected to: complete 

blood count (WBC, Hb, platelets), serum Na, K 

(mEq/L), blood urea and serum creatinine (mg/dL), 

serum Ca and PO4 (mg/dL), serum albumin (g/dL), 

eGFR (ml/min/1.73 m²) calculated by MDRD equation, 

urine analysis and protein/creatinine ratio, serum NPY 

(ng/L) and pelvi-abdominal ultrasonography). All these 

investigations were done as follow up for the patients 

only after six months from the baseline. 

All patients with acute or rapidly evolving renal 

disease, congestive heart failure at baseline, kidney 

transplantation, pregnancy, cancer or diseases in 

terminal phase, BMI>30, age less than 18 years old and 

age more than 75 years old were excluded from the 

study. The data were collected at the Nephrology 

Departments. Neuropeptide Y was measured with 

ELISA. 

 

Ethics approval and consent to participate: 

This study was performed obtained in accordance 

with the ethical standards of Ain Shams University 

Research Committee (committee's reference number 

12/2019) and with the 1964 Helsinki Declaration and 

its later amendments or comparable ethical 

standards. A written informed consent was taken from 

all individual participants included in the study. 

 

Statistical analysis 
 The statistical analysis of the data was carried out 

using the Excel system for data and the SPSS program 

version 17. In order to check the normality of data 

distribution, the K-S (Kolmogorov-Smirnov) test was 

done. Data are presented as means (±) SD and range for 

quantitative data and in number and percentage for 

qualitative data. For the quantitative data, the 

independent Student t-test was used to compare the two 

classes and paired t-test was used to compare the same 

group at baseline and follow up after six months. Chi 

square test was used for qualitative data. Spearman 

correlation coefficient was used to check the 

relationship between variable. P was considered 

significant if < or= 0.05 at 95 percent confidence 

interval. 

 

RESULTS 

Sixty subjects were included in the study; 28 

(46.67%) male and 32 (53.33%) female. 23 patients 

were hypertensive and 16 were diabetic. 

The primary renal diseases in patients’ group were as 

follow: 53.33% diabetes, 6.67% hypertension, 10% 

glomerulonephritis, 6.67% congenital and 6.67% 

autoimmune. 
 

Table (1): Comparison between group I and group II as regard serum NPY (data are presented as mean+SD and 

range) 

 Group I N=30 Group II N=30 T value P-value Significance 

NpY (ng/L) 438.333 ± 26.850 91.500 ± 8.613 8.557 <0.001* HS 
HS= Highly-significant, Serum NPY is higher patients group (group I) than in control group (group II) with high statistically 

significant difference. 

Table (2): Comparison between laboratory results of both Groups Ia and Ib NPY (data are presented as mean+SD and 

range) 

 Group Ia (N=30) Group Ib (N=30) T value P-value Significance 

Cr (mg/dL) 2.047 ± 0.770 2.383 ± 0.919 -3.910 0.001* S 

Blood urea (mg/dL) 60.433 ± 4.143 70.767 ± 6.904 -4.177 <0.001* HS 

eGFR 

ml/min/1.73m² 

36.900 ± 7.851 

 

31.373 ± 7.852 

 
2.345 0.026* S 

NPY (ng/dL) 438.333 ± 26.850 630.667 ± 64.926 -3.435 0.002* S 

Na (mEq/dL) 134.967 ± 5.762 138.100 ± 4.901 -2.340 0.026* S 

K (mEq/dL) 4.369 ± 0.491 4.246 ± 0.453 1.614 0.117 NS 

Ca (mg/dL) 8.310 ± 0.634 8.253 ± 0.461 0.647 0.523 NS 

P (mg/dL) 4.263 ± 0.783 4.290 ± 0.540 -0.238 0.814 NS 

Serum albumin 

(g/dL) 

3.577 ± 0.523 

 
3.605 ± 0.403 -0.338 0.738 NS 

Urinary PCR 1.090 ± 0.32 1.013 ± 0.16 0.804 0.428 NS 

WBC 6.830 ± 1.367 6.517 ± 1.085 1.406 0.170 NS 

Hb (g/dL) 10.447 ± 1.169 10.753 ± 0.710 -2.204 0.036* SS 

Platelets 246.767 ± 9.693 249.867 ± 6.235 -0.275 0.785 NS 

NS= Non-significant, S = Statistical significant, HS= highly significant (p<0.001). 
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In table (2) there was significant increase in serum creatinine after follow up, highly significant increase in blood urea 

with time, significant decrease in eGFR after six months follow up and for serum NPY which increased significantly 

with time. Hemoglobin level increased with statistically significant difference, also serum Na increased with 

statistically significant difference.  

Table (3): Comparison between group Ia and Ib CKD stages 

Stage 
Group Ia (N=30) Group Ib (N=30) Chi-Square 

SS 
N % N % X

2
 P-value 

Stage 1 1 3.33 0 0.00 

 9.031 0.108  NS 

Stage 2 0 0.00 2 6.67 

Stage 3a 9 30.00 2 6.67 

Stage 3b 6 20.00 7 23.33 

Stage 4 14 46.67 18 60.00 

Stage 5 0 0.00 1 3.33 

Total 30 100.00 30 100.00 
*NS= Non-significant, There was no statistically significant change in CKD stages after six months.  

Table (4): ROC curve.  

ROC curve between Patients and Controls 

Cutoff Sensitivity Specificity PPV NPV Accuracy 

>110 100.0 93.33 93.7 100.0 97.7% 

ROC curve shows the relationship between serum NPY and progression of CKD as regard patient group and control group. 

 

 
Fig. (1): ROC curve analysis. 

 

ROC curve shows the relationship between serum NPY 

and progression of CKD as regard patient group and 

control group. The ROC curve was obtained to 

determine the sensitivity and specificity of serum NPY 

as a marker of progression in CKD patients and the best 

cut off point to detect CKD status was calculated with 

NPY greater than 110ng/L with sensitivity 100% and 

specificity 93.33%.  Area under the curve is 0.977 

DISCUSSION 

The first observation of the current study was that 

NPY levels were significantly higher in patients with 

CKD than in healthy controls. This was in accordance 

with the study of Zoccali et al.
 (3)

 who aimed to test the 

hypothesis that neuropeptide is not only associated with 

CKD progression, but also play a role in the 

development of cardiovascular co-morbidities in CKD 

patients. They found that NPY levels were significantly 

elevated in patients with CKD. Moreover they had a 

conclusion that NPY level could be a predictor of 

cardiovascular events in CKD patients. 

The study conducted by Klin and his colleagues 

also agreed with our results. They aimed to compare the 

NPY levels between CKD patients and healthy controls. 

They found, in agreement with the current study, that 

NPY levels were significantly higher in CKD patients 

together with some other plasma catecholamines and 

leucine-enkephalin
(9)

. 

Another study that had results consistent with the 

present study is Hegbrant et al.
(10) 

Although their study 

was conducted on hemodialysis patients unlike our 

study which was conducted on CKD patients not on 

dialysis, yet, they proved that NPY levels were higher in 

these patients. Odar et al.
 (11)

 also linked high NPY 

levels to CKD patients and presence of volume induced 

hypertension in those patients. 

The second finding of our study was that NPY 

levels were significantly higher in patients with CKD six 

months after the first measurement. This may suggest 

that NPY level is associated with progression of CKD. 

This was in partial accordance with the recent study of 

Zoccali et al.
 (1)

 which was conducted in 2018. They 

investigated the relationship between circulating NPY 

and the progression of the GFR and proteinuria and the 

risk for a combined renal endpoint (>30% GFR loss, 

dialysis/transplantation) in two European CKD cohorts 

including follow-up of 753 and 576 patients for 36 and 

57 months, respectively. They found that NPY was 

associated with the progression of the estimated GFR 

(eGFR) and proteinuria over time in both unadjusted and 

adjusted analyses by the mixed linear model. They also 

found that , in a combined analysis of the two cohorts 

accounting for the competitive risk of death (Fine and 



 

 

989 

Gray model), NPY predicted (P = 0.005) the renal 

endpoint (sub-distribution hazard ratio (SHR): 1.09; 

95% CI: 1.03-1.16; P = 0.005) and the SHR in the first 

cohort (1.14, 95% CI: 1.04-1.25) did not differ 

(P = 0.25) from that in the second cohort (1.06, 95% CI: 

0.98-1.15). Their conclusion was that NPY associates 

with proteinuria and faster CKD progression as well as 

with a higher risk of kidney failure. These findings 

suggest that the sympathetic system and/or properties 

intrinsic to the NPY molecule may play a role in CKD 

progression 
(1)

. 

Another interesting finding of that study
(1)

 which 

was also in accordance to our results partially is that in 

both cohorts, NPY levels went along with the 

progression of proteinuria over time, the risk for faster 

GFR loss and renal events was virtually unaffected by 

statistical adjustment for proteinuria. This finding 

suggests that NPY may lead to kidney failure also by 

non-proteinuric pathways. In the present study, the 

proteinuria did not differ significantly after six months. 

Another study suggested that genetic variants of a 

biomarker of sympathetic activity like the chromogranin 

gene associate with a substantially non-proteinuric 

disease like nephrosclerosis
 (12)

. 

Although the aim of their work was different from 

our aim, Lu et al.
 (13)

 agreed with the present study in 

that NPY levels increase with progression of CKD. 

They also linked between NPY levels and both 

nutritional sate and cerebrovascular co-morbidities in 

CKD patients. 

This was in contrary to the study of Zoccali et 

al.
(1)

 who found that NPY levels were significantly 

higher in elder CKD patients and reported a significant 

positive correlation between NPY and age. They also 

found that NPY levels increased along with progression 

of proteinuria in a significant positive correlation. 

Bald et al.
(14)

 also disagreed with our results as 

they showed that there was a significant negative 

correlation between the NPY level and GFR in both 

children and adults with CKD. 

In our study we found that serum Na increased 

with statistically significant difference after six months 

which comes in agreement with the interesting study of 

Cole and his colleagues, as they found an association 

between higher serum sodium concentration and 

subsequent eGFR decline in people with established 

CKD when they collected data in a retrospective cohort 

study over a six year period and found that this 

association occurred while the serum sodium was in its 

normal range 
(15)

. 

The final finding in our study was increased 

hemoglobin level with statistically significant difference 

with deterioration of eGFR. This is in a disagreement 

with Yamamoto and his colleagues. Their study found 

that hemoglobin level decreases with the progression of 

CKD which increases the risk of cardiovascular 

diseases
(16)

. 

CONCLUSION 

In this case-control study, increased serum NPY was 

associated with deterioration of eGFR, serum creatinine 

and blood urea as a consequent of CKD progression but 

at the same time serum NPY cannot be a marker for 

proteinuria progression as urinary PCR was not 

significantly changed. The study time was too short to 

get more significant changes in CKD stages. 
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