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BACKGROUND
Chronic kidney disease is a health burden worldwide. In the United States, the prevalence of end-stage chronic renal failure is increasing. Number of patients with end-stage renal failure participating in the Medicare program has increased from 86.354 in 1983 increased to 547.982 in 2008 and reached 594.734 in 2010. According to the data system kidney disease United States in 2008 showed that the frequency interest rate and dialysis patients in Asian countries tend to rise quickly.
Cardiovascular disease is the leading cause of death in patients with chronic renal failure (CRF). The clinical manifestations of heart failure are often confused with symptoms of chronic renal failure due to anemia, fluid overload... Therefore, the study of methods to support the diagnosis of heart failure is essential, especially in emergency situations. In recent years, natriuretic peptides which benefit natriuretic peptide type B (BNP) emerged as biomarkers promising in this respect. Recent studies showed that plasma BNP levels in hemodialysis (HD) patients can predict left ventricular function and cardiovascular events later. However, the accuracy of diagnosis and prognosis of heart failure in HD patients results from these studies have been controversial. So we conducted a research project on "Changes in B-type natriuretic peptide levels in patients with chronic renal failure on hemodialysis" with the aim of:
1. The characteristics and changes in plasma BNP levels in patients with chronic renal failure on hemodialysis.

2. Understanding correlation between plasma BNP levels with some morphological parameters of ultrasound, left ventricular systolic function and value of BNP in predicting heart failure, mortality prognosis in patients with chronic renal failure undergoing dialysis.

* The new main scientific of the thesis
B- type natriuretic peptides are considered biomarkers valuable in the diagnosis and prognosis of cardiovascular disease. However, the application of BNP testing in HD patients still controversial. This is a risk group and high mortality due to cardiovascular disease and the diagnosis, the prognosis is still difficult. Subjects with the objective study of the value of BNP in diagnosing suggest some common cardiovascular disorders and mortality prognosis in patients LMCK, next to assess the impact of dialysis on BNP levels. The study results showed BNP association with LVMI, EF and independent factors suggest diagnosis of heart failure and prognosis mortality in HD patients. BNP concentration after dialysis no difference compared to before dialysis shows the value of BNP in diagnosing heart failure has been preserved and are not affected by dialysis
* Structure thesis:
+ 118 page thesis, questioning 2 pages, 1 page petition, including 4 chapters: Chapter 1 Overview 33 pages, chapter 2 Subjects and Methods study 18 pages of chapter 3, page 32 findings, chapter 4 30 page discussion.

+ The thesis has 52 tables, 3 pictures, 8 chart, 5 diagrams and 136 references (22 Vietnamese, 114 English)

CHAPTER 1: OVERVIEW OF DOCUMENTS

1.1. The cardiovascular complications in hemodialysis patients

Risk factors for cardiovascular disease are common in classic CRF patients, risk scores calculated of coronary heart disease prediction equation of Framingham is high in subjects with reduced renal function (GFR<60 ml/ min/1.73 m2). The risk factors are non-classic risk factors appear to increase the incidence of renal function and is hypothesized to reduce risk factors for cardiovascular disease in this population. The study was carried out from the mid-1990s showed abnormalities on ultrasound cardiac structures have high incidence in patients starting dialysis. The process of restructuring left ventricular occur before the start HD and can be detected in the early stages of patients with CRF. Despite the initial stage adaptation, changes in left ventricular final structure could lead to impairment include disorders of left ventricular relaxation (diastolic dysfunction) and reducing myocardial contractility (systolic dysfunction) or both. In addition to the change in left ventricular morphology and histological changes as fibrosis, myocardial calcification and calcified heart valves are also common.

1.2. B type natriuretic peptide in hemodialysis patients
A study in the general population that BNP depends on the age and gender, the concentration increases with age and is higher in women. Thus, normal value will vary between age groups and gender. In healthy adults, 90% had concentrations of BNP <25 pg/ml. In HD or peritoneal dialysis, BNP levels are usually higher than normal value. The mechanism stimulates synthesis and secretion of BNP is the rise of left ventricular pressure due to the increase in volume and pressure.

According to studies of Nakagawa, BNP gene expression and much sooner than ANP in response to cardiac tension as in ventricular overload. Besides the increase in the mechanical stress stimulates the release of BNP from cardiomyopathy, data from animal studies showing myocardial hypoxia gene activation also increased excretion BNP. Myocardial hypoxia also causes secretory human BNP. Recent evidence shows that anemia may be the motivating factor BNP secretion independent of mechanical stress. In HD patients, BNP concentration associated strongly with the degree of LVH and systolic dysfunction. BNP concentration was even reflected in the presence of myocardial ischemia and extent of coronary artery disease in HD patients.

In summary, these data show that although BNP is considered useful biomarkers of cardiac dysfunction and LVH, BNP levels and optimal cut point in suggesting the diagnosis and prognosis should be verified according to the degree of renal impairment. The study of BNP values in HD patients limited, most previous large study in patients with chronic renal insufficiency were excluded HD patient group. In studies of BNP values in HD patients often exclude patients with clinical manifestations of cardiovascular disease. Thus, the present data on the value of BNP in HD patients limited.

1.3. Study the situation in the country and the world

1.3.1. Study the situation in the world

Some studies the potential value of BNP in diagnosing LVH, heart failure, left ventricular dysfunction in HD patients are summarized in Table 1.1.

Table 1.1. Summary of studies assessing the diagnostic value of BNP for cardiovascular disorders in dialysis patients

	Study
	Criterion Research
	Result

	Khan
	LVH
	BNP: 200 pg⁄ ml (sens: 60%, spec: 71%)

	Matayoshi


	Left ventricular dysfunction
	BNP>785 pg/ml(sens: 73%, spec: 65%)

	Biasioli
	Heart failure
	BNP >300 pg/mL 

	Naganuma
	Fatal cardiovascular disease 
	Group BNP levels> 700 pg/ ml compared with BNP <200 pg/ ml, HR= 51.9 (6,5- 416.3) 


1.3.2. Research in the country situation
Some research about the value of BNP in patients with CRF:

- Nguyen Thanh Tam’s study in end-stage CRF not receiving dialysis results in plasma BNP valuable diagnosis of heart failure.

- Hoang Bui Bao's research on heart failure and NTpro-BNP levels in HD patients result NTpro-BNP plasma correlates with the degree of heart failure.
Chapter 2: SUBJECTS AND METHODS

2.1. Research subjects

Patients≥ 18 years old, dialysis time≥ 3 months at Can Tho Central General Hospital and Can Tho General Hospital in the period from 8/2011 - 8/2013.

- N1- Healthy controls group: 30 people were normal or not getting the disease increases plasma BNP levels, no symptoms of heart failure and echocardiography results normal.

- N2- Heart failure controls group: 32 patients diagnosed with heart failure from any cause.

-N3- Research group: 81 patients with chronic renal failure due to chronic glomerulonephritis undergoing dialysis patients, in which 61 patients were evaluated clinically and tested before and after the dialysis session.
2.1.1. Exclusion criteria: Patients with chronic renal failure not by primary glomerular disease. Patients have time dialysis < 3 months. Patients unable to perform enough research process.

2.2. Research Methodology:

2.2.1. Study Design: A prospective study, cross-sectional controlled.

2.2.2. Sampling techniques: Convenience sampling

2.2.3. The parameters collected during the study:

- BNP testing method by chemiluminescense immuno assay (CMIA) in biochemical scientific laboratory at Can Tho Central General Hospital. 
- Echocardiography: The patient was doing echocardiogram on the day before dialysis. Exploration according to the standard of the US ultrasound. These cases have movement disorders phenomenon region will perform the EF measured by Simpson method.
+ Systolic Left Ventricular Dysfunction when EF< 50%.
+ Left ventricular hypertrophy when LVMI≥ 131 g/m2 in male and LVMI≥ 100 g/m2 in woman according to Framingham standards.

+ Classification left ventricular hypertrophy:

• Concentric hypertrophy: LVH and increased RWT

• Eccentric hypertrophy: LVH and normal RWT.
- Technical facilities for dialysis: hemodialysis machines: COBE 
centry 3. filtrate bicarbonate, Diacap Polysulfone LO PS 15 Dialyzer 1.5m2 low flux dialyzer, ultrafiltration coefficient: 9.8 ml/ min/ mm Hg.

- The effective indicators dialysis:

+ The Kt / v 

+ The URR (urea reduction ratio)

- Assessment index changes BNP before and after dialysis:

BNPRR (BNP reduction ratio)

               BNPRR ( %) = [image: image2.png](BNP pre — BNP post)/(BNP pre)



 x 100

 + Diagnosis of heart failure according to to European standards

· Classification of heart failure:

+ Heart failure with preserved EF: Heart failure with EF≥ 40%.

+ Heart failure has not preserved EF: Heart failure with EF< 40%.

· Classification of the severity of heart failure according to NYHA

2.3. Statistical analysis

The data collected existing sample and statistical analysis software SPSS 13.0. The cut point BNP determine the area under the curve of regression model using the software MedCalc 12.0.
CHAPTER 3: STUDY RESULTS
3.1. Cheracteristics of study objects
There are 143 objects in the study: 81 hemodialysis patients (n3), 30 normal control group (n1) and 32 heart failure control group (n2)
3.2. BNP plasma concentrations in hemodialysis patients

3.2.1. Concentrations of plasma BNP in 3 groups

Table 3.11. The concentration of BNP in 3 groups (pg/ml)
	
	
n1 (n = 30)
	n2 (n = 32)
	n3 (n = 81)
	P

	BNP (pg/ml) 

([image: image4.png]


, [q1- q3])
	33.46

[18.7-52]
	986

[388 -2558]
	1046

[247.15-3487]
	p3- 1:<0.0001

p3- 2: 0.78
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: median; [q1- q3]([Quartile 1- Quartile 3]):([interquartile range])
Comment: BNP levels in HD group general higher than normal control group (p < 0.0001). No difference in BNP concentration HD group and heart failure control group.
Table 3.18+ 3.20. BNP levels in dialysis patients without LVH and no heart failure compared with the normal control group and the heart failure control group
	Parameters
	Normal control (n = 30)
	HD patients (without LVH and no heart failure) (n= 15)
	Heart failure control (n=30)

	BNP ( pg/ml)

([image: image8.png]


, [q1- q3])
	33.46

[18.7- 52]
	162.7

[77.55- 264.62]
	986

[388 -2558]

	P
	0.0002
	

	
	
	<0.0001


Comment: BNP levels in HD patients (without LVH and no heart failure) higher than the normal control group of (p = 0.0002) and lower than the heart failure control group (p <0.0001).

3.2.2. Plasma BNP change before and after dialysis sessions and association of BNP with some specifications in dialysis group
Table 3.22. BNP levels before and after dialysis sessions
	Parameters
	[image: image10.png]


, [q1- q3]
	p

	BNP plasma levels
 (pg/ml)
	Pre- dialysis
	1046[ 247.15- 3294.5]
	0,56

	
	Post- dialysis
	1131[274.55- 3404]
	

	BNP levels change ( BNP post- BNP pre)
	11[-16.85- 130.75]
	

	BNP after HD compared to before HD (n=61)
	Increase: n (%)
	39 (63.90)
	

	
	Decrease n (%) 
	22 (36.10)
	

	BNPRR (%): [image: image12.png]


, [q1- q3]
	- 2.38[- 12.85- 6.19]
	


Comment: There is no difference in BNP before and after dialysis

Table 3.24. Relationship BNPRR with some factors related dialysis
	Parameters
	
	BNPRR (%)

	
	( [image: image14.png]


 ± SD)
	R
	P

	Dialysis time (hours)
	3.90 ± 0.10
	-0.09
	0.48

	Ultrafiltration volume (liters)
	2.85 ± 0.88
	- 0.13
	0.29

	Weight changes after HD (kg)
	- 2.77 ± 0.93
	-0.20
	0.10

	Kt/v
	1.70 ± 0.93
	- 0.34
	0.006

	URR
	69.32 ± 13.55
	- 0.41
	0.001


Comment: There is a negative correlation BNPRR with kt /v (r= -0.34, p= 0.006) and URR (r= -0.41, p= 0.001).
3.3. The relationship between BNP with some morphological ultrasound, left ventricular systolic function and value of BNP in predicting heart failure, mortality prognosis in dialysis patients.

3.3.1. The relationship between BNP and LVH in dialysis patients
Table 3.29. BNP levels in HD patients with and without LVH
	Parameters
	HD patients with LVH (n = 66)
	HD patients without LVH (n = 15)
	P

	BNP (pg/ml)

([image: image16.png]


, [q1- q3])
	2163

[468 - 3906]
	162.7
[75.55 - 264.62]
	<0.0001


Comment: BNP levels in HD patients with LVH group higher than HD patients without LVH group (p = 0.0001)

Table 3.31. BNP levels in HD patients with LVH and without heart failure versus dialysis patients without LVH and heart failure
	Parameters
	HD patients with LVH and without heart failure (n = 34)
	HD patients without LVH and heart failure (n = 15)
	P

	BNP (pg/ ml)

([image: image18.png]


, [q1- q3])
	501.6

[228 - 2363.8]
	162.7

[75.55 - 264.62]
	0.001


Comment: The plasma BNP levels in HD patients with LVH and no heart failure was higher than HD patients without LVH and no heart failure group (p = 0.001).
Table 3.33. BNP levels classified by sex and type of LVH (n = 66):

	Parameters
	LVMI(g/m2)

( [image: image20.png]


 ± SD)
	P
	BNP (pg/ml)

([image: image22.png]


, [q1- q3])
	p

	Sex
	Male
	193.80 ± 48.30
	0.68
	1607 [35.1- 9223]
	0.29

	
	Female
	187.9 ± 67.67
	
	2447.4 [115- 11752]
	

	Type of LVH 
	Concentric
	197.72 ± 59.09
	0.04
	2024 [35.1-11752]
	0.21

	
	Eccentric
	161.41 ± 39.32
	
	2412.5 [410.3- 7414]
	


Comment: There is no difference in LVMI (g/m2) and BNP levels in men and women with LVH (p > 0.05). No difference in BNP levels in two groups of concentric and eccentric LVH (p = 0.21).

+ Logistic regression model in predicting LVH
The difference factors between the HD patients with LVH group and non-LVH group includes: hemoglobin, cholesterol, triglycerides, LDL-C, EF, LVMI and BNP.

Table 3.35. Logistic regression factors related LVH:

	Parameters
	Regression coefficient
	Standard Deviation
	P
	OR

(CI 95%)

	logBNP


	1.62
	0.82
	0.04
	5.09

[1.02- 25.44]

	Hb (g/dl)
	0.04
	0.24
	0.83
	

	Cholesterol mol/l)
	-0.02
	1.66
	0.98
	

	Triglycerid mol/l)
	-1.47
	0.76
	0.06
	

	 LDL-C (mmol/l)
	-0.45
	1.86
	0.8
	

	EF (%)
	-0.05
	0.04
	0.23
	


Comment: Multivariate analysis showed that only logBNP significant in 
predicting LVH with p = 0.04, OR = 5.09 [95% CI: 1.02- 25.44].
3.3.2. Related BNP with left ventricular end-diastolic volume:

Table 3.37. BNP levels in dialysis patient group with and without dilation left ventricle:

	Parameters
	HD patients (n=81)
	p

	
	With dilation left ventricle (n = 32)
	Without dilation left ventricle (n = 49)
	

	BNP (pg/ml)

([image: image24.png]


, [q1- q3])
	3157.5

[1423.5 - 4335.5]
	391

[149.5 - 1739.25]
	0.0001
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Comment: BNP levels in HD patients with dilation left ventricle was higher statistical significance than without dilation left ventricle group (p < 0.0001)

3.3.3. Associated BNP with heart failure and systolic function
3.3.3.1. The relationship between BNP and heart failure
Table 3.41. The relationship between BNP levels and heart failure NYHA classification
	Parameters
	Heart failure NYHA classification
	p

	
	NYHA I, II (n = 14)
	NYHA III (n = 18)
	

	BNP (pg/ml)

([image: image26.png]


, [q1- q3])
	1783.5 

[1242- 3718]
	4004.5

[ 3073- 5000]
	0.01


Comment: BNP levels in NYHA III group were higher than NYHA class I and II group (p = 0.01).
Table 3.42. Comparison of BNP level in HD with heart failure group and the heart failure control group
	Parameters
	 BNP (pg/ml)([image: image28.png]


, [q1- q3])
	p

	
	HD with heart failure  (n = 32)
	Heart failure control group (n = 32)
	

	 NYHA I, II
	1783.5 [1242 - 3718]
	705.9 [206.5- 2034.68]
	0.001

	NYHA III
	4004.5 [3073 - 5000]
	2434[ 691.6 - 3056]
	0.003

	∑
	3522[1783.5- 4335]
	986[388 - 2558]
	<0.0001

	EF %
	47.02 ± 12.13
	41.92 ± 9.62
	0.067


Comment: BNP levels in HD patients with heart failure were significantly higher than the heart failure control group (p < 0.05).
3.3.3.2. Value of BNP in diagnosing heart failure
[image: image37.png]AUC=0,87, p< 0,0001
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Figure 3.7. ROC curves for BNP concentrations in predicting heart failure.

Table 3.44. BNP cut point in predicting diagnosis heart failure:

	BNP

(pg/ml)
	Sens (%)
[CI 95%]
	Spec (%)
[CI 95%]
	PPV(%)

[CI 95%]
	NPV (%)

[CI 95%]

	769
	100.0
	69.39
	68.10
	100.0

	835.2
	96.87

[83.8- 99.9]
	73.47

[58.9- 85.1]
	70.50

[54.8- 83.2]
	97.30

[85.8- 99.9]

	961.6
	93.75
	73.47
	
69.0
	92.30


Comment: The area under the ROC curve (AUC = 0.87, p < 0.0001) showed that BNP has a good ability to diagnose heart failure. We chose BNP cutoff point at 835.2 pg/ml for predicting diagnosis heart failure in HD patients (sens: 96.87%, spec: 73.47%).
3.3.3.3. Logistic regression in predicting heart failure

The difference between the HD patient with heart failure group and no heart failure include: hemoglobin, albumin, triglycerides, HDL-C, EF, LVMI and BNP.
Table 3.45. Logistic regression in predicting heart failure
	Parameters
	Regression coefficient
	Standard Deviation
	P
	OR

(CI 95%)

	logBNP 


	2.97
	0.87
	0.0007
	19.66

[3.54- 109]

	Hb (g/dl)
	0.09
	0.18
	0.61
	

	Albumin (g/l)
	-0.20
	0.11
	0.08
	

	Triglycerid mmol/l)
	-0.40
	0.70
	0.56
	

	 HDL-C (mmol/l)
	0.95
	1.20
	0.43
	

	LVMI(g/m2 )
	0.008
	0.006
	020
	

	AUC= 0.90[CI 95%: 0.81 to 0.95], p<0.0001


Comment: The logistic regression analysis showed that only plasma logBNP could predict diagnostic heart failure with p = 0.001, OR= 19.66 [95% CI: 3.54 - 109].
3.3.3.4. Association between BNP and left ventricular systolic function

Table 3.46. BNP concentrations in HD patients with heart failure with reduced or preserved ejection fraction
	Parameters
	 HD patients with heart failure with preserved EF (n = 18)
	HD patients with heart failure with reduced EF (n =14)
	P

	BNP (pg/ml) 

([image: image30.png]


, [q1- q3])
	2617

[1322- 3848]
	4107

[3643.5- 6161.5]
	0.01


Comment: BNP levels in HD patients with heart failure with reduced EF higher than the HD patients with heart failure with preserved EF (p = 0.01).
[image: image38.png]0,684, p=0,03
* (C195%: 0,57-0,78)

oyl L L i

40 80 "
1- specificity



Table 3.47. Relationship between plasma concentration of BNP and EF in hemodialysis patients group (n = 81):
	Parameters
	Interquartile range of EF (%) in HD group 
	p

	
	<53.75 (1)
	53.75- 66.25 (2)
	> 66.25 (3)
	

	BNP( pg/ml)

([image: image32.png]


, [q1- q3])
	3870.5

[2618- 4602]
	1046 

[313.1- 2949.5]
	234

[90- 447.4 ]
	(1)-(2): 0.001

(1)- (3): 0.0001

(2)- (3): 0.02


+ Comment: There is relationship between BNP levels with interquartile range of EF in HD patients.

3.3.4. Value of BNP in fatal prognosis

During data collection study to finish with 12 (14.81%) cases of patients die, follow-up period average was 14.97 ± 7.61 month.

Table 3.50. BNP levels in hemodialysis fatal and nonfatal group:
	
	HD patients group (n=81)

	
	Fatal (n= 12)
	Nonfatal (n= 69)

	BNP (pg/ ml)([image: image34.png]


, [q1- q3])
	3138.4[1024.5- 4335.5]
	946 [231.75- 3294]

	P
	0.03


Comment: BNP levels in HD patients mortality higher compared with HD no deaths group (p = 0.03).
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Chart 3.8. ROC curve of BNP plasma concentration in mortality prognosis in HD patients.
Table 3.5.1. BNP cut point in fatal prognosis
	BNP

 (pg/ml)
	Sens (%)

[CI 95%]
	Spec (%)
[CI 95%]
	PPV (%)

[CI 95%]
	NPV (%)

[CI 95%]

	769
	83.33
	46.38
	33.30
	94.10

	961
	83.33

[51.6-2.17]
	52.17

[39.8- 64.4]
	35.7

[12.8-64.9]
	94.6

[81.8- 99.3]

	1151
	66.67
	55.07
	30.80
	90.50


Comment: The area under the ROC curve = 0.684 showed that plasma BNP values in mortality prognosis in HD patients. The cutoff point of plasma BNP level of 961 pg/ ml with 83.33% sensitivity, specificity of 52.17%.

Chart 3.9. Kaplan- Meier survival analysis of the HD patient with cut point BNP level at 961 pg/ml.
Comment: There are differences statistically significant survival time between the two groups of HD patients plasma BNP levels> 961 pg / ml and group levels ≤ 961 pg BNP / ml (p = 0.04).

* Cox regression in the prognosis of death:

Univariate analysis showed no difference between the two groups of dialysis patients mortality and nonfatal including systolic and diastolic blood pressure before dialysis, albumin and BNP. Using Cox regression model analysis independent factors prognostic of death.
Table 3.52. Surveying the risk factors for mortality in HD patients:

	
	Coefficient
	SE
	P
	HR[CI 95%]

	BNP 
	2.14
	0.94
	0.02
	8.52[1.34 – 4.09]

	Systolic BP
	-0.10
	0.04
	0.01
	0.90[0.83 – 0.97]

	Diastolic BP
	-0.04
	0.06
	0.43
	

	Albumin
	-0.18
	0.09
	0.04
	0.82[0.69-0.99]


Comments: With a cutoff point of BNP at 961 pg/ ml, (HR) = 8.52, indicating that these patients have BNP> 961 pg/ ml had higher mortality risk 8.52 times compared the remaining group (p = 0.02).
CHAPTER 4: DISCUSSION

4.1. Cheracteristics of study objects
There are 143 objects are put into the study : 81 hemodialysis patients, 30 normal control group 30 and 32 heart failure control group. No difference about sex between 3 groups, the average age of the HD group no difference compared with the control group and smaller than the heart failure control group.
4.2. Change in plasma BNP levels in dialysis patients:

4.2.1. BNP concentrations in dialysis patients:

Our study recognized BNP levels in HD group higher than normal control group (p <0.0001). Most HD patients (95.06%) had higher BNP concentrations than the interquartile range of the BNP in the normal control group (p <0.0001). One of the factors contributing to increased concentrations of BNP in HD patients is the high percentage of patients with abnormalities of structure and function of the left ventricle. Some studies have noted BNP concentration associated with LVH and dysfunction left ventricular in patients with chronic renal failure Undergoing Maintenance Dialysis. Similar results were also observed among patients with chronic kidney disease in early stage. High BNP concentrations may also reflect the presence of myocardial ischemia without symptoms in patients with chronic kidney disease. Similarly, levels of BNP increase was also noted in HD patients with coronary disease. Mechanisms causing increased levels of BNP in some dialysis patients with normal morphologically and heart function remains unclear. Because BNP is secreted in response to the rise of left ventricular pressure, according to research by the author Takase in patients with diastolic dysfunction without clinical manifestations with higher BNP levels significantly the group of patients without diastolic dysfunction. Therefore, it is possible turmoil left ventricular diastolic function in some patients may stimulate the secretion of BNP.
4.2.2. Change BNP concentrations in dialysis
+ BNP levels before and after hemodialysis in HD patients

The influence of dialysis on BNP levels has not been clearly understood. The study evaluated the effectiveness of the change on BNP concentration after dialysis recorded different results, besides a number of studies have noted a drop BNP levels after dialysis and other studies record get no change BNP levels after dialysis, even authors noted increased BNP levels after dialysis. Our study found no difference in BNP levels  before and after dialysis. The cause of such research results may be relevant study design, some studies have small study sample size affect the result of statistical analysis. Besides, factors relating to the object of study changes also affect the concentration of BNP at dialysis. The influence of dialysis on BNP concentrations involving the elimination ultrafiltration and membrane BNP. Ultrafiltration process will reduce the pressure on the heart ventricle leads to reduced secretion of BNP. According to most authors, BNP will be filtered through the membrane to the low and high flow while NT-pro BNP membrane filtration only convection due related to molecular weight. According to European Uremic Toxin Work Group recommendations and substances with molecular weight 500 Dalton to 60kDa little or not affected by the process of dialysis with lowflux membranes. Molecular weight of BNP although among low molecular weight but also quite high (3.5 kdal), so the ability to convection membrane filter is relatively poor low. The main mechanism irritating BNP synthesis and secretion while increasing the pressure of the left ventricle thus BNP levels reflect the degree of left ventricular overload. Our study noted BNPRR inversely correlated with Kt/ V and URR results similar study Safley. However BNPRR no correlation with ultrafiltration fluid, the changes in blood pressure and weight during dialysis. This result shows that BNP has a limited role in the evaluation of service condition, dry weight assessment and forecast of hypotension during dialysis. Assessment of effectiveness the impact dialysis on BNP levels  change, we compared between the 2 groups effective dialysis (based on kt/v and URR), but we did not recognize the difference between the 2 groups BNPRR ratio, the proportion of patients changed BNP concentration after filtration. The result shows the dialysis efficiency does not affect the BNP concentration changes during dialysis. The study evaluated changes of dry weight under the guidance of BNP using objective measurements of extracellular volume status is limited.
4.3. The relationship between BNP levels with some morphological ultrasound parameters, left ventricular systolic function and value of BNP in predicting heart failure, mortality prognosis in hemodialysis patients:

4.3.1. BNP plasma concentrations and LVH in HD patients:


In our study recorded 81.48% of patients with LVH, concentric hypertrophy which accounts for a higher proportion than the eccentric hypertrophy (72.73% versus 27.27%). BNP levels in the HD patients with LVH group higher than not LVH group (p< 0.0001), while 84.5% of HD patients with LVH higher interquartile range of BNP in HD patients without LVH group (p< 0.0001). Because heart failure affect BNP levels, we compare BNP levels in HD patients with LVH (no heart failure) with HD patients no LVH and not heart failure remains the same results. From these results show that there is a relationship between LVH status and BNP levels in HD patients. BNP levels in HD patients on the severity of LVH increased stratification interquartile range (p< 0.05). Many studies have noted a correlation between BNP levels and LVMI. However, due to LVH usually stable condition, while BNP levels often fluctuate because affected by many factors, we do not analyze the results of the correlation coefficient between LVMI and BNP in the research results. To assess whether BNP is an independent factor associated with the state of LVH in HD patients, we compared the two groups of patients with and without LVH noted significant differences in Hb, cholesterol, triglyceride, LDL-C, EF, LVMI and BNP levels. However, in the logistic regression analysis we noted an association between BNP levels and LVH, different parameters in univariate analysis left no statistical significance in relation to LVH (p> 0.05). The result of the study can be seen, although influenced by various confounders BNP levels remained independent factors related to the condition LVH.
4.3.2. BNP plasma concentrations in hemodialysis patients with heart failure and left ventricular dysfunction:

+ Value of BNP in diagnosing heart failure suggestions:


The results of our study showed that BNP valuable in the diagnosis of heart failure suggest AUC = 0.87 and p <0.0001. There is very little research on the value of BNP in diagnosing heart failure suggest HD patients. Most research on the value of BNP in diagnosing heart failure suggest be done on chronic kidney disease not on dialysis. In HD patients, the study mainly assessed the value of BNP in diagnosing suggest left ventricular dysfunction. There are differences in the level of BNP in the diagnosis cut heart failure but studies have shown the value of BNP in diagnosing heart failure in patients with or without dialysis (AUC> 0.8). BNP cut-off of the research of value increases with the degree of renal impairment. Pathological condition selected patient populations may affect the BNP cutoff point in suggesting the diagnosis of heart failure. Research of Park on patients admitted to emergency departments recorded optimal cutoff point for BNP in diagnosing heart failure suggest is 1064.4 pg/ml. In this study the causes of emergency hospital admissions for heart failure accounted for the majority (59.6%), thus can cause heart failure had higher BNP concentrations and higher BNP cutoff point of other studies.

In this study, we have demonstrated that the concentration of BNP is a strong predictor of heart failure in HD patients. More important is the strength of BNP predicts heart failure independent of LVH and impairment of left ventricular systolic function. In logistic regression models, LVH and left ventricular systolic dysfunction without predicted values heart failure (p> 0.05), while BNP is still a better predictor of heart failure in HD patients (OR= 19.66, 95% CI [3.54- 109], p= 0.001). This result suggests concentration of BNP stronger than echocardiographic indices in predicting heart failure in HD patients. Moreover, the predictive power of BNP overcome the association BNP with LVH and EF can be explained in relation to extracellular fluid volume expansion.
+ Correlation between BNP and left ventricular systolic function

Our study noted BNP concentrations in HD patients with heart failure (no preserved EF) group higher than the heart failure (preserved EF) group (p = 0.02). BNP concentration increased with increasing severity of heart failure according to NYHA with NYHA class III group had higher BNP significantly compared with NYHA class I and II. This result shows that there is correlation between BNP levels and the severity of heart failure. We examined the association between BNP levels and EF recorded BNP concentration increases with the decrease EF stratified by quartile range. The study's other authors examined the correlation between BNP and EF showed a negative correlation between the concentration moderate level of BNP and EF. The authors also offer diagnostic cut points suggested left ventricular dysfunction in HD patients. In the study of Mallamaci suggest cutoff point of plasma BNP levels was low > 39.9 pmol/ l (equivalent to> 93.3 pg/ ml) in suggesting the diagnosis of left ventricular dysfunction. Research Matayoshi's proposed cut point higher BNP levels compared with study of Mallamaci (785 pg/ ml versus 93.3 pg/ ml). Since all the cases of left ventricular dysfunction of us have expressed clinical heart failure. So here we are not investigating the value of BNP in diagnosing suggest left ventricular dysfunction (due to overlap with the diagnosis of heart failure). However, since these results show that BNP have potential value in suggesting condition left ventricular dysfunction in the absence of manifest clinical heart failure.
4.3.3. Value of BNP in mortality prognosis in hemodialysis  patients

In our study, the prognostic value of BNP in mortality are shown on the ROC curve (AUC= 0.684; CI 95% [0.57- 0.78), p= 0.03). Several other studies examined the prognostic value of BNP and mortality for the same results, the study of Selim noted AUC = 0.61; 95% CI [0.47- 0.75], the study of Artunc AUC = 0.70; 95% CI [0.64- 0.76]. BNP cutoff point in fatal prognosis differ between studies. We define the intersection of the BNP in fatal prognosis at 961 pg/ ml with 83.33% sensitivity, specificity: 52.17%, HR = 8.52. In the study of Artunc recorded lower cut points of BNP in our study, in contrast, study author Selim higher than our study. This problem may be related to the object of study: the percentage of patients with LVH and heart failure, type of membrane... Unlike previous studies, we did not observe differences in LVMI, EF, rate patients with LVH, percentage of patients with heart failure and left ventricular dysfunction between the two groups of fatal and non- fatal patients in univariate and multivariate analysis. This is probably because the average follow-up period in our study is relatively short compared with other studies. However, past research findings and our previous findings showed that BNP have prognostic value for mortality in HD patients in a short time (1 year) or long as the research results before. Kaplan Meier analysis to compare survival in HD patients recognized patient groups BNP levels> 961 pg /ml had a lower survival with statistical significance compared with the other group (p= 0.04). Although the reason why higher BNP levels related to mortality in HD patients is unclear. The rise of the BNP is closely linked with the state of myocardial ischemia. Myocardial ischemia can be triggers cardiac arrhythmia condition and the expression reflecting the progression of atherosclerosis can be the basis for changes related to the pathophysiology of stroke.
CONCLUSION

Research BNP concentrations in 81 patients compared with two control groups, we have some conclusions:

1. BNP plasma concentrations in HD patients:

+ Plasma BNP concentrations in HD patients (1046 [247.15 to 3487] pg/ ml) were higher than the normal control group (33.46 [18.7- 52] pg/ ml) (p <0.0001) and no difference with the heart failure control group (986 [388- 2558] pg/ ml) (p = 0.78).

+ Plasma BNP levels in HD patients with heart failure (3522 [1783.5- 4335] pg/ ml) were significantly higher than the heart failure control group (986 [388- 2558] pg/ ml) (p< 0.0001) and HD patients without heart failure (369.4 [113.07- 1072.3] pg/ ml) (p <0.0001).

+ Plasma BNP levels did not change significantly during dialysis (p= 0.56). BNPRR correlated moderately with Kt/V (r= - 0.34, p= 0.006) and URR (r = - 0.41, p = 0.001).
2. The relationship between BNP with some morphological ultrasound parameters, left ventricular systolic function and value of BNP in predicting heart failure, mortality prognosis in HD patients:

+ The association of BNP with LVMI and LVVI:

- Plasma BNP concentration in HD group with LVH (2163 [468- 3906] pg / ml) were higher than the HD group without LVH (162.7 [75,55- 264.62] pg / ml) (p< 0, 0001).

- The concentration of BNP in HD with left ventricular dilatation group (3157.5 [1423,5- 4335.5] pg/ ml) have higher versus HD without left ventricular dilatation (391 [149,5- 1739.25] pg/ ml) (p <0.0001).

- BNP concentrations increase with increasing levels of LVMI and LVVI stratified by quartiles (p <0.05). BNP concentrations are independent factors associated with LVH in HD patients (OR= 10.93, p= 0.03).
+ The relationship between BNP levels and EF:

- The concentration of BNP in HD patient with heart failure not preserved EF (4107 [3643.5- 6161.5] pg/ ml) were higher than HD with heart failure preserved EF (2617 [1402- 3718] pg/ ml) (p = 0.02).

- The concentration of plasma BNP levels decrease with reduced EF stratified by quartile range (p< 0.05).
+ Value of BNP in diagnosing heart failure: 

- Cutoff point BNP plasma in suggesting diagnosis of heart failure: 835.2 pg/ ml (AUC= 0.87, 95% CI [0.78- 0.94]; p< 0.0001) with a sensitivity : 96.87%, specificity: 73.47%, positive predictive value: 70.5% and negative predictive value: 97.3%. BNP plasma concentrations are independent factors predicting heart failure (OR= 19.66; p= 0.0007).
+ Value of BNP in mortality prognosis in HD patients:

- The threshold of BNP in fatal prognosis was 961 pg/ ml (AUC= 0.68, 95% CI [0,57 - 0.78]; p= 0.03) with 83.33% sensitivity, specificity 52.17%. BNP concentrations are independent prognostic factors of death (HR = 8.52; CI 95% [1.34- 4.09]).
REQUEST

- Application of plasma BNP testing in the diagnosis of heart failure in HD patients.

- The cases of patients with higher BNP concentrations necessary screening strategy causes for early treatment, improve patient quality of life.
