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INTRODUCTION 

High blood pressure (hypertension) is one of the 

preventable cause of premature morbidity and mortality.1 

Approximately 7.6 million deaths (13-15% of total) and 

92 million disability adjusted life years worldwide were 

attributable of high BP.2 Hypertension is epidemic 

worldwide; nevertheless, only a minority of subjects with 

the condition receive effective treatment. The World 

Health Organization (WHO) cites a “second wave” 

epidemic of cardiovascular disease related to 

hypertension and other factors in developing countries.3 

Although the national health and nutrition examination 

survey II and III showed a progressive increase in 

patient’s awareness (73%), treatment (55%), and 

satisfactory control (29%) of hypertensive up to 19914, in 

most patients the BP is not sufficiently controlled. Since 

1991, there has been a plateau, at most modest 

improvement, in treatment and control rates of 

hypertension.5-7 There is a need for markers to see the 

adequacy of anti-hypertensive treatment. BNP level 

estimation may be one of the markers. BNP hormone 
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secreted by ventricular cardiomyocytes in response to 

pressure overload in the left ventricular hypertrophy in 

patient with hypertension. Thus, BNP is used during 

antihypertensive treatment in order to assess hypertensive 

cardiac damage and risk stratification. Previous studies 

have demonstrated that antihypertensive treatment lowers 

plasma BNP levels; therefore, BNP estimation may be 

used as a marker of blood pressure control.8,9 Brain 

natriuretic peptide (BNP) is a member of natriuretic 

peptide family. The highest concentrations of BNP were 

measured in the heart, where it acts as a cardiac hormone. 

Physiological actions of BNP are vasodilation, 

natriuresis, diuresis, inhibition of the aldosteron synthesis 

and lipolysis. However, given the great ventricular mass 

which is 70% of the total content, all cardiac BNP and its 

mRNA derives from the ventricles. Therefore, it is 

hypothesized that there may be an association between 

BNP and systemic hypertension during the pre and post 

treatment phase of patients with hypertension and BNP 

level estimation can be used as surrogate marker to look 

for the adequacy of antihypertensive treatment.10  

METHODS 

The study was an observation descriptive study carried 

out from June 2014 to June 2015 at Sawai Man Singh 

Medical College and hospital, Jaipur (Rajasthan). Fifty 

Patients of newly Diagnosed Young hypertensive (25-35 

years) without any target organ damage taken as case 

after excluding the patients of hypertension age more 

than 35 years, concomitant renal failure, coronary artery 

disease, heart failure and secondary hypertension. 

Classification of hypertension accessed by using JNC-

VIII criteria. Detailed history was taken including risk 

factor, then patients examined for fundus, ECG, and 

blood sample were taken for routine investigation 

including CBC, RFT, LFT, LIPID PROFILE, BNP. For 

BNP 5cc blood from antecubital vein taken and 

transferred to plain vacutainers. The samples were sent to 

laboratory within 3 hours of collection and analyzed 

using the ELFA (enzyme linked fluorescence Assay 

method) by Vidas (automated immunoassay analyzer). 

Pretreatment BNP estimation was done. Antihypertensive 

treatment was given to control the BP. Patients followed 

up every month to observe the adequacy of 

antihypertensive treatment. After three months, again 

blood sample was taken for BNP estimation. The 

statistical analyses of data done by using SPSS 20 

software, t-statistic (paired test) were used for test of 

significance. The qualitative data were analyses by using 

x2 test (chi square).  

RESULTS 

In this table cases are divided in to two groups according 

to age, One is <30 year and another group is <30 year. 

Total 10 (20%) cases comes in group <30 year out of 

which 9 (8%) are male and 1 (2%) are female. And 40 

(80%) cases comes in group <30 year out of which 25 

(50%) are male and 15 (30%) are female. Mean age of 

male cases is (32.38±2.24) and mean ages of female cases 

are (33.25±1.71). 

Table 1: Distribution according to age and sex of 

subjects. 

Age group  

(in years) 

Sex 
Total 

Male Female 

< 30 9 (18.00) 1 (2.00) 10 (20.00) 

> 30 25 (50.00) 15 (30.00) 40 (80.00) 

Total 34 (68.00) 16 (32.00) 50 (100.00) 

Mean age±Sd (Male) =32.38±2.24 Mean age±Sd  

(Female) = 33.25±1.71. 

In this table total 11 (22%) cases out of 50 cases have 

normal BNP in which 5 (10%) cases are in <30 year age 

group and 6 (12%) cases are in <30 year age group, and 

39 (78%) cases out of 50 cases have high BNP in which 5 

(10%) cases are in <30 year age group and 34 (68%) 

cases are in <30 year age group, High BNP level were 

observed in both age group at the time of diagnosis of 

hypertension, which is statistically significant (p value 

<0.01). 

Table 2: Distribution of pretreatment BNP according 

to age of study subjects. 

Age group 

(in years) 

BNP 
Total 

Normal High 

< 30 5 (10.00) 5 (10.00) 10 (20.00) 

 30 6 (12.00) 34 (68.00) 40 (80.00) 

Total 11 (22.00) 39 (78.00) 50 (100.00) 

x2 = 5.711; d.f. =1;  P < .01 Sig. 

In this table 10 cases of age <30 year out of total 50 cases 

have normal BNP after antihypertensive treatment and 

out of the 40 cases of age <30 year 31 have normal BNP 

level and 9 cases have abnormal BNP level after 

antihypertensive treatment. 

Table 3: Distribution of post treatment BNP 

according to age of study subjects. 

Age group 

(in years) 

BNP 
Total 

Normal High 

< 30 10 (20.00) 0 (0.00) 10 (20.00) 

 30 31 (62.00) 9 (18.00) 40 (80.00) 

Total 41 (82.00) 9 (18.00) 50 (100.00) 

Table 4: Mean ± Sd of pre and post Treatment BNP of 

study subjects. 

 
BNP Mean  

change±Sd 
P value Sig. 

Pre Post 

Mean±

Sd 

143.92

±25.19 

117.2  

±11.20 

26.66±20.

75 
<0.001 HS 

In this table Mean of BNP level in pre antihypertensive 

treatment is (143.92±25.19) and post treatment is 
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(117.26±11.20), And Mean change in BNP level pre and 

post treatment is (26.66±20.75) with p value 

<0.001which is statistically highly significant. 

Table 5: Mean ± Sd of pre and post treatment MAP 

(Mean Arterial Pressure) of study subjects. 

 
MAP (Mean±Sd) Mean 

change 

±Sd 

P- 

value 
Sig. 

Pre Post 

Mean

± Sd 

114.30± 

6.31 

96.42±  

6.25 

17.88± 

21.85 
<0.001 HS 

In this table Mean MAP pre and post treatment is 

(114.30±6.31) and (96.42±6.25) respectively and Mean 

change in Mean arterial pressure (MAP) is (17.88±21.85) 

with p value <0.001 which is statistically highly 

significant. 

Table 6: Correlation between Pre MAP and Post BNP 

of study subject. 

    Correlation r-value 
P-

value 
Significance 

MAP versus BNP + 0.724 < .001 HS 

In the present study above table shows that the 

correlation of MAP level with BNP was highly 

statistically significant (r = +0.724, p = <0.001). 

DISCUSSION 

The mean age of cases is 32.38±2.24 for male and 

33.25±1.71 is for female. Maximum number of cases 

40/50 (80%) in this study are in age group <30 year. Our 

studies suggest that with increasing age blood pressure 

also rise and similar results were found in.11 In our study 

pretreatment BNP level found higher in 39 (78%) cases, 

in which 5 (10%) cases in group <30 year and 34 (68%) 

in group <30 year. Our study suggest that BNP level 

raises as with increasing age, similar result were found by 

Margaret M Redfield et al12 study and Suzuki M et al.13 

In our study after giving antihypertensive treatment for 3 

month BNP level are reduced in 41 (82%) cases out of 50 

cases in which 10 (20%) cases in age <30 year and 31 

(62%) cases in <30 year which is significantly reduced in 

both group. In age group of <30 years, 100% pt. have 

normalization of BNP after adequate antihypertensive 

treatment but in age group >30 years around 80% had 

normalization of BNP with adequate treatment. This 

study is supported by Meno H et al study.14 This study 

showed that after achieving target BP, 63% of elderly pt. 

>65 years have reduction in BNP level. In our study, 

mean of pretreatment BNP level were(143.92±) and post 

treatment BNP level is (117.26±11.20) and mean change 

in BNP level after antihypertensive treatment is 

(26.66±20.75) with p value <0.001 whis is highly 

significant, our study is supported by Meno H et al, in 

this study mean±sd plasma BNP level decreased 

significantly from (46.0±83.0 pg/ml) to (40.8±68.0 

pg/ml) with p value <0.05, Andreadis EA et al also had 

similar observation, 64.7% of the participants who had 

achieved BP control showed decreased BNP levels in 

contrast to those with poor BP control (median change -

14.5 versus -1.3 and median range from -34.4 to -4.4 

versus -9.6 to 10.9, respectively, p<0.001 ).14,15 

In this study mean change in pre and post treatment BNP 

level in age <30 year is (23.80±19.34) with p value 

<0.001 and in age group <30 year is (27.37±21.02) with p 

value 0.001, in both age group reduction of BNP level 

after antihypertensive treatment is highly significant. 

There is no difference observe in reduction of BNP level 

according to age. So correlation of BNP level with age 

was statistically non-significant (r = +0.146, p = >0.05), 

WEI HU et al study support our study and Margaret M 

Redfield et al study12 also have similar result with our 

study, the association of BNP remained similar across all 

age group p value (>0.90).16 

In this study mean change in MAP pre and post treatment 

is (17.88±21.85) with p value <0.001 which is highly 

significant. Similar observation was found in Zeynep 

Cakir et al study20, and a positive and statistically 

significant correlation in between MAP and BNP level is 

found in our study (r = +0.724, p<0.001). Same results 

were found in Cakir Z et al study in which they found a 

positive correlation between MAP and BNP level (r = 

+0.33, p<0.05).17 

CONCLUSION 

Our study concludes that high BNP level was found in 

newly diagnosed hypertensive patients, reduction in BNP 

level is associated with adequacy of antihypertensive 

medication, so periodic BNP level estimation can be used 

as new surrogate marker to look for the adequacy of 

antihypertensive medication. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

institutional ethics committee 

REFERENCES 

1. Nice guidelines, CG127, 2011. Available at 

https://www.nice.org.uk/guidance/cg127/resources/

hypertension-in-adults-diagnosis-and-management-

35109454941637. Accessed on December 2016. 

2. Theadore A. Kotchen; Harrison 18 edition; 

2015:247-2042. 

3. Murray CJ, Lopez AD. Alternative visions of the 

future: projecting mortality and disability, 1990-

2020. In: Murray CJ, Lopez AD, eds. The Global 

burden of disease: a comprehensive assessment of 

mortality and disability from diseases, injuries, and 

risk factors in 1990 and projected to 2020. Boston, 

MA: Harvard University Press; 1996:325-395. 



Shrivastava M et al. Int J Adv Med. 2017 Feb;4(1):214-217 

                                                     International Journal of Advances in Medicine | January- February 2017 | Vol 4 | Issue 1    Page 217 

4. Mulrow PJ. Detection and control of hypertension in 

the population: the United States experience. Am J 

Hypertens. 1998;11(6 Pt 1):744-6. 

5. Hajjar I, Kotchen TA. Trends in prevalence, 

awareness, treatment, and control of hypertension in 

the United States, 1988-2000. JAMA. 

2003;290:199-206. 

6. The sixth report of the joint national committee on 

prevention, detection, evaluation, and treatment of 

high blood pressure. Arch Intern Med. 1998;158: 

573. 

7. Chobanian AV, Bakris GL, Black HR. Joint national 

committee on prevention, detection, evaluation, and 

treatment of high blood pressure. National heart, 

lung, and blood institute; national high blood 

pressure education program coordinating 

committee). Seventh report of the joint national 

committee on prevention, detection, evaluation, and 

treatment of high blood pressure. Hypertension. 

2003;42:1206-52. 

8. Masugata H, Senda S, Inukai M, Himoto T, Hosomi 

N, Okada H, et al. Analysis of association between 

brain natriuretic peptide levels and blood pressure 

variability. Exp Ther Med. 2014;8(1):21-4. 

9. Fox ER, Musani SK, Singh P, Bidulescu A   et al. 

Association of Plasma B type natriuretic peptide 

concentration with longitudinal blood pressure 

tracking in african americans: Findings from the 

jackson heart study. Hypertension 2013 Jan; 

61(1):48-54. 

10. Ito H, Ishii K, Iwakura K, Nakamura F, Nagano T, 

Takiuchi S. Impact of azelnidipine treatment on left 

ventricular diastolic performance in patients with 

hypertension and mild diastolic dysfunction: multi-

center study with echocardiography. Hypertens Res. 

2009;32:895-900. 

11. Anderson GH. Effect of age on hypertension. Saudi 

J Kidney Dis Trans. 1999;10(3):286-97. 

12. Redfield MM, Rodeheffer RJ, Jacobsen SJ, 

Mahoney DW, Bailey KR, Burnett JC. Plasma brain 

natriuretic peptide concentration: impact of age and 

gender. J American Col Cardiol. 2002;40:976-82. 

13. Suzuki M, Hamada M, Yamamoto K, Kazatani Y, 

Hiwada K. Brain Natriuretic Peptide as a risk 

marker for incident hyper tensive cardiovascular 

events.Hypertens Res. 2002;25(5)669-76. 

14. Meno H, Inou T, Tanaka M, Tsuchiya Y, Shiqa Y, 

Kobayashi K, et al. Antihypertensive efficacy of the 

losartan/ hydrochlorthiazide combination and its 

effect on plasma B-type natriuretic peptide in 

hypertensive patients uncontrolled by Angiotensin II 

type-I receptor antagonist- based therapy: a multi 

center prospective observational study. Cli Drug 

Investig. 2012;32(3):171-8. 

15. Andreadis EA, Georgiopoulos DX, Tzavara CK. 

Plasma brain natriuretic peptide: a biochemical 

marker of effective blood pressure management? J 

Hypertens. 2009;27:425-32. 

16. Wei HU, Pang-HU Zhou, Xiao-Bin Zhang, Chang-

Geng XU, Wei Wang. Plasma concentration of 

adrenomedullin and natriuretic peptides in patients 

with essential hypertension. Exp Ther Med. 

2015;9(5):1901-8. 

17. Cakir Z, Saritas A, Emet M, Aslan S, Akoz A, 

Gundogdu F. A prospective study of brain 

natriuretic peptide levels in three subgroups: stroke 

with hypertension, stroke without hypertension, and 

hypertension alone. Ann Indian Acad Neurol. 

2010;13:47-51. 

 

 

 

 

 

 

 

 

Cite this article as: Shrivastava M, Dhanak AK, 

Mathur A, Sharma R. Brain natriuretic peptide: new 

surrogate marker for adequacy of anti-hypertensive 

treatment. Int J Adv Med 2017;4:214-7. 


