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Abstracts

Relationship between Serial Measurement of PlasraaB
Natriuretic Peptide and Left Ventricular Remodelorg

Long-term Prognosis after Acute Myocardial Infawati

Background and Objective: B-type natriuretic peptf{BNP) is a significant prognostic
marker after acute myocardial infarction (AMI). Bitts obscure of a suitable sampling time
for BNP because the plasma levels of BNP dramétichbnges depending on the period after
the onset of AMI. We investigated the relationshigsween serial measurement of BNP and
left ventricular (LV) remodeling or long-term praggis in patients with AMI.

Method: We prospectively analyzed 129 patientsTokRvation myocardial infarction
(STEMI) with reperfusion therapy from April 2003 fnune 2006. Levels of BNP (Triage®)
were serially checked at acute (on admission)yd€arb days after admission), and late phase
(at least 6 months after discharge). All subjectsenperformed echocardiography within 3
days after admission and at least 6 months afsshdrge. LV remodeling was defined as an
increase in LV end-diastolic volume (LVED¥)L5% between initial and follow-up period. We
also evaluated long-term major adverse cardiac teveMACE) such as, cardiac death,
myocardial infarction and readmission due to hezlire during follow-up.

Results; Mean age was 59.7+11.7 years and mal& Wwa%. Mean duration of follow-

Vi



up was 35.9+11.8 month. Levels of BNP at acutelyeand late phase were 168.1+300.0,
451.1+700.7 and 205.5%+293.2 pg/mL in remodelingugrcand 44.9+68.6, 78.1+104.6,
43.2+57.1 pg/mL in non-remodeling group (p=0.00both groups). Independent predictors
of remodeling were BNP at early phase (odds rdtiop6, 95% CI 1.001-1.010) and wall

motion scores (odds ratio; 1.020, 95% CI 1.022-3)41

According to the presence or absence of MACE, &wéBNP at acute, early and late

phase were 208.0+382.3, 594.0+903.9 and 281.2+3888L in MACE group and 57.2+86.7,

110.4+141.0, 54.4+67.6 pg/mL in non-MACE group.dpdndent predictors of MACE were

BNP at 2-6 days after admission (odd ratio; 1.088% CI 1.000-1.002) and LV ejection

fraction (odds ratio; 0.944, 95% CI 0.899-0.991)Gox proportional hazards regression

analysis. The optimal prognostic thresholds of BMP early phase were 109 pg/mL

(sensitivity 69.5%, specificity 68.9%). MACE frearsival was significant higher in patients

with level of BNP<109 pg/mL (p=0001).

Conclusion: Early phase BNP (2-6 days after AMIaisindependent predictor of LV

remodeling and long-term prognosis in patients Aithl and reperfusion treatments.

Key words: B-type natriuretic peptide; Acute myadial infarction; Remodeling; Prognosis.
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Relationship between Serial Measurement of Plasraa B
Natriuretic Peptide and Left Ventricular Remodeling

Long-term Prognosis after Acute Myocardial Infawati

Min-Soo Ahn
Department of Medicine

The Graduate School Yonsel University

(Directed by Professor Seung-Hwan L ee)

1. Introduction
Plasma hormones, particularly the cardiac natitirpeptides, reflect ventricular
impairment and the severity of homodynamic decorsgton in heart diseaseB-type
natriuretic peptide (BNP) is released from cardiagocytes in response to increased wall

stress, and is elevated in settings in which mydiahischemia occursThe synthesis and



secretion of BNP was augmented before progressiwericular dilatation after myocardial

infarction and that plasma BNP concentration ptedicmagnitude of subsequent left

ventricular (LV) dilatation and maladaptive LV redwing® High level of BNP is a strong,

independent marker of death or re-admission aktepchpensated heart failure, more relevant

than common clinical or echocardiographic paramsét@e Lemos et al demonstrated the

single measurement of plasma B-type natriureticigepBNP) within a few days of acute

coronary syndromes, predict the risk of mortalthnical heart failure, and new myocardial

infarction?® But, the profile of BNP is biphasic pattern thégma levels of BNP are elevated

in the early stages following acute myocardial icfian (AMI), peaking within 48 h before

declining over the next 48 h and followed by a selawy rise in plasma N-BNP at around day

5, maintained 6 weeks latéiLike this, the changing pattern of the plasma BRI after

AMI is dynamic release, therefore, identificatiohaosuitable time frame for blood sampling

for BNP measurement is an important issdewever, few studies have evaluated serial

measurements of BNP during the follow-up periogpdtients withAMI . We investigated the

relationships between serial measurements of BN#lmission, 2-6 days after admission and

after 6 months and LV remodeling or long-term pragja in patients witiAMI .



2. Methods and M aterials

2.1 Study population

We included 129 ST segment elevation myocardial itfanc(STEMI) patients into

this study who fulfilled the following criteria: dmitted within 12 hours from the onset and

treated with successful reperfusion therapy (princaronary angioplasty or thrombolysis), 2)

completed serial BNP check and echocardiographatuation at initial and 6 month follow

up, 3) absence of cardiomyopathy, severe valvulaeade, ventricular septal defect, 4)

absence of cardiogenic shock (systolic pressure <8® Hg), prior history of

cardiopulmonary resuscitation, and 5) absence afalredysfunction at admission

(Cr>1.5mg/dL), nephrotic syndrome, and liver cisiso

STEMI was defined by electrocardiogram (ECG) sh@gw8T segment elevation in at

least two contiguous precordial leads and subsédnerease of creatine kinase-MB (CK-

MB) activities more than twice normal range or gase of troponin activities above upper

normal limit.



2.2 Method

2.2.1 Serial BNP measur ements

Serial blood samples were taken from all subjettsach of the following periods: at

admission (acute phase, <24hous), 2-6 days aftarsaibn (early phase) and after at least 6

months (late phase) following AMI. All blood samgplevere collected in a chilled plastic

syringe and transferred to chilled siliconised disgble tubes containing EDTA. Plasma

natriuretic peptide concentrations were measured tadioimmunoassay kit specific for BNP

kit (Triage®, Biosite, San Diego, USA). The uppeaddower limit of sensitivity for BNP in

this assay was 5,000 pg/mL and 5.0 pg/ml.

2.2.2 Echocar diography

Echocardiography was performed within 3 days aftémission and at least 6 months

after dischargelV end systolic (LVESV), diastolic volume (LVEDV)nd ejection fraction

(EF) at baseline and follow-upvere measuredsing the modified biplane Simpson’s method

from the 2- and 4-chamber views. Regional wall omtl abnormality was analyzed

individually and scored on the basis of its motéomd systolic thickening. Segment scores are

as follows: normal or hyperkinesis=1, hypokinesB, akinesis (negligible thickening)=3,



dyskinesis (paradoxical systolic motion)=4, andurpemal (diastolic deformation)=5. Wall-

motion score index can be derived as a sum ofcalles divided by the number of segments

visualized® Diastolic filling is classified on the basis ofettpeak mitral flow velocity, the

mitral annulus velocity and pulmonary vein flow eeities: early rapid filling wave (E), peak

velocity of the late filling wave due to atrial doaction (A), the E/A ratio, deceleration time

(DT), and the mitral anulus velocity of early d@lgt velocity (E’). E/E’, pulmonary systolic

and diastolic velocity (PVsl, PVs2 and PVd). Normigstolic filling pattern was defined as

following: E/A>1.5, DT 160 to 230msec, E’ 10cm/sec or more, EASs|than 8, and

Vp>5010cm/sec, grade 1 diastolic dysfunction (imparegocardial relaxation): E/A<1,

E.<7cm/sec and E/E’'<8cm/sec, grade 2 diastolicuhytfon (Pseudonormalized pattern): E/A

ration 1 to 1.5, DT 160 to 230msec, E'<7cm/sec, &il'>15, grade 3-4 dysfunction

(Restrictive filling): E/A>2.0, DT<160msec, E<7cratsand E/E’>15.LV remodeling was

defined as an increase in LV end-diastolic voluéEDV) >15% between initial and follow-

up period®

2.2.3 Clinical follow up



We collected long-term follow-up data at the timietlois analysis by telephone

interview, or by direct visit. If the patient waghospitalized, hospital records were

reviewed to assess the occurrence of clinical eveflhle major adverse cardiovascular

events (MACE) were defined as cardiac death, anyocawgial infarction, and

rehospitalization due to aggravated heart faillreath was considered as cardiac unless

otherwise demonstrated. Myocardial infarction wasuinented by the presence of new

pathologic Q waves on the electrocardiogram osa im CK-MB of more than twice the

upper normal limit. When more than one clinical mveccurred in a patient, the event

occurring first was considered for survival anasysi

2.2.4 Statistical M ethods

All data were analyzed by SPSS version 11.0 (SB8Sdhicago, lllinois, USA). Data

are expressed as mean * standard deviation. Faingoas variables, differences between

groups were assessed by Student’s t test; for @atad variables, chi-square test was used.

Comparisons of BNP levels at different time powsre by analysis of variance (ANOVA)

with correction for multiple measureEvent rates for clinical outcomes were determined

using the Kaplan-Meier method.WMivariate logistic regression analysis was usedléntify



the independent factors determining the remodetihd.V. Multivariable analyses of the

association between BNP levels and MACE were pewor using the Cox proportional

hazards regression model to adjust for the effeétother major clinical predictors of

mortality. Receiver-operating characteristic curves were coosd to assess the best BNP

level for the prediction of remodeling or MACE. Tharea under receiver-operating

characteristic curve and 95% confidence limits waesed to assess predictive power for

remodeling and MACE. Comparisons wjgk0-05 were considered significant.

3. Results

3.1. Basdline characteristics of study groups

All subjects were treated revascularization they&®/(73.6%) patients with primary

percutaneous coronary intervention and 34 (26.4%f{jepts with thrmobolytics. Mean

duration of follow-up was 35.9 + 11.8 month. Fodiye patients (remodeling group, 31.8%)

had significant LV dilatation, defined as an in@ean end diastolic volume of at least 15%

during follow up periods, and 88 patients (68.2%)yswnon-remodeling group. Initial LVEDV

was not different between two groups (71.1+20.37A&8+15.9 mL, p=0.46), but increased



significantly in remodeling group (70.1+19.4 vs..4820.0 mL, p=0.000). There were no

significant differences of baseline demographic andiographic findings between these two

groups in terms of sex, presence of establishédfaistors (diabetes mellitus, smoking, and

hypertension), creatinine levels, the extents ofowary vessel involvements, medical

treatment during follow-up and revascularizatiorogadures. However, age was higher

(58.2411.2 vs. 63.1+12.1, p=0.03), pain to repéofusime after AMI was delayed (4.7 + 2.3

vs. 6.6 = 3.0 hours, p=0.001), anterior infractisas more frequent and cardiac biomarkers

(CK-MB and troponin-1) were significantly higher iremodeling group (Table 1, 2.). In

remodeling group, LVEF was significantly lower, walotion scores and E/E’ were higher at

initial and follow up (p<0.005) (Table 2.).



Table 1. Demographic, therapeutic, and laboratbayacteristics between non-remodeling

and remodeling group

Non-remodeling group Remodeling group  p value
(n=88) (n=41)

Age (years) 58.2+11.2 63.1+12.1 0.03
Male (%) 67 (76.1) 25 (61.0) 0.08
Smoking (%) 44 (50.0) 18 (43.9) 0.49
Diabetes mellitus (%) 26 (29.5) 10 (24.4) 0.54
Hypertension (%) 45 (51.1) 17 (41.5) 0.31
Total cholesterol (mg/dL) 190.5+£35.7 193.8+42.9 70.6
Triglyceride (mg/dL) 164.1+87.8 137.2483.2 0.10
LDL-cholesterol (mg/dL) 38.318.1 40.9+8.3 0.52
Creatinine (mg/dL) 0.97+0.2 1.02+0.3 0.22
Peak troponin-I (ng/mL) 33.8+25.2 48.7+28.5 0.003
Peak CK-MB (ng/mL) 171.7+110.3 247.6+89.1 0.000
Pain to reperfusion time (hour) 4.7+2.3 6.6£3.0 0.0
Revascularization therapy (%) 0.41

Primary PCI 79 (74.5) 16 (69.6)

Thrombolysis 27 (25.5) 7 (30.4)
Medication (%)

HMG-CoA reductase inhibitors 49 (55.7) 21 (51.2) 64).

ACEI 25 (28.4) 9 (22.0) 0.44

ARB 40 (45.5) 18 (43.9) 0.87

Beta-blocker 62 (70.5) 23 (56.1) 0.11

Diuretics 59 (55.7) 16 (69.6) 0.22

LDL: low density lipoprotein, CK-MB: creatinine kase-MB, PCI: percutaneous coronary

intervention, HMG-CoA: beta-hydroxy-beta-methylgintl coenzyme A, ACEI: angiotensin



convertingenzyme inhibitor, ARB; angiotensin Il receptor tieg

Table 2. Angiographic and echocardiographic chargtics between non-remodeling and

remodeling group

Non-remodeling group Remodeling group  p value
(n=88) (n=41)
Infarction territory (%) 0.47
Anterior 50 (47.2) 14 (60.9)
Lateral 10 (9.4) 2 (8.7)
Inferior 46 (43.4) 7 (30.4)
Angiographic disease extent 0.579
1/2/3/Left main disease (%) 54.5/28.4/13.6/3.4 53.7/26.8/17.1/2.4
LVEDV (mL)
Initial 71.1+20.3 73.8+15.9 0.46
Follow-up 70.1+19.4 93.4+20.0 0.000
LVEF (mL)
Initial 56.8+9.3 50.4+9.4 0.000
Follow-up 60.1+10.5 49.2+10.7 0.000
Wall motion scores
Initial 22.0+4.6 26.415.2 0.000
Follow-up 20.5+4.8 26.446.5 0.000
E/E’
Initial 11.1+4.2 13.3+4.8 0.009
Follow-up 7.9+£3.8 11.246.2 0.003

LVEDV: left ventricular end-diastolic volume, LVEHeft ventricular ejection fraction,

Initial: within 3 days after admission, Follow-ugt least 6 months after discharge

3.2 Serial BNP and LV remodeling

10



Levels of BNP at acute, early and late phase &fi¢r were 84.1+186.1, 196.7+437.3

and 94.8+186.7 pg/mL, respectively.. Levels of BBPPacute, early and late phase were

168.1+300.0, 451.1+700.7 and 205.5+293.2 pg/mL eémadeling group and 44.9+68.6,

78.1+104.6, 43.2+57.1 pg/mL in non-remodeling grotipe difference of BNP levels was

statistically significant within and between groufs=0.000) and the difference between

groups was greatest at early phase (Fig. 1).

500
450
400
350
300
250
200
150
100

50

Level of BNP pg/mL

—— Non-remodeling - - Remodeling

451.1+700.7
I. ~
. 205.5+293 .2
168.1+300.0 ‘m
. k4
78.1+104.6
44-M57-1
| 1
Acute Early Late

Fig.1. Serial change of BNP according left ventacuremodeling. Repeated measures

ANOVA analysis p=0.000

3.3 Predictorsof LV remodeling

11



We included the BNP levels at acute phase, earlylate phase together with age,

peak creatine kinase-MB, peak troponin-1, antesibe of infarct, pain to reperfusion time

after AMI, initial LVEDV, LV ejection fraction, E/Eatio, and wall motion score index as

independent variables in multivariate logistic eggion models for determining the predictors

of remodeling. The independent predictors of reringdevere BNP at early phase (Odd ratio

1.006, 95% CI 1.001-1.010) and wall motion scomein (Odd ratio 1.020, 95% CI 1.022-

1.413) (Table 3).

Table 3. Multivariate analysis of independent fesgtors for left ventricular remodeling

95% ClI

Variables Odd ratio p value

Lower Upper
Age 1.011 0.960 1.065 0.681
CK-MB (ng/mL) 1.006 0.999 1.013 0.085
Troponin (ng/mL) 1.014 0.989 1.040 0.268
Anterior infarction 0.585 0.173 1.979 0.389
Ischemic time (hours) 1.047 0.834 1.315 0.691
LVEDV (mL) 0.978 0.947 1.010 0.174
LVEF (%) 1.004 0.934 1.080 0.906
E/E’ 0.961 0.837 1.104 0.573
Wall motion score index 1.020 1.022 1.413 0.026
BNP at acute phase (pg/mL) 1.001 0.994 1.008 0.854
BNP at early phase (pg/mL) 1.006 1.001 1.010 0.017
BNP at late phase (pg/mL) 1.002 0.994 1.010 0.687

Cl: confidence interval, CK-MB

. creatinine kinaseBMIschemic time: time to reperfusion

12



after onset of infarction, LVEDV: left ventriculand-diastolic volume, LVEF: left ventricular

ejection fraction, Acute phase: at admission (<24hoEarly phase: 2-6 days after admission,

Late phase: after at least 6 months following aowecardial infarction

3.4 Major adverse events during follow-up

In 129 subjects, there were 23 (17.8%) MACE durfajow-up. Four (3.1%)

patients died due to cardiovascular cause, 9 (V. pé&tients experienced re-attack of

myocardial infarction and 13 (10.1%) patients athditdue to congestive heart failure.

Patients with MACE has significantly higher age .@41.5 vs. 58.8+11.5, p=0.04), lower

LDL-cholesterol levels (105.5+35.7 vs. 125.1+39.9/dh, p=0.012), higher troponin level

(49.1+32.8 vs. 36.3+25.3 ng/mL, p=0.04) and higineidence of remodeling (56.5% vs.

26.4%, p=0.005) than those with non-MACE . Medimasi use during follow-up did not

differ between both groups (Table 4.). In echoaagdiphic findings 6 month after AMI,

subjects with MACE was significantly higher initieVEDV (72.9+21.9 vs. 71.8+18.5 ml,

p=0.002), lower initial LVEF (49.2+9.7 vs. 55.9+%04 p=0.003), higher wall motion scores

(25.345.0 vs. 23.0+5.2, p=0.048), and higher EAZ.4+6.2 vs. 11.2+3.9, p=0.027) (Table

5).

13



Table 4. Demographic, therapeutic, and laboratbeyacteristics of patients in Non-MACE

and MACE group

Non-MACE group (n=106) MACE group (n=23) p value

Age (years old) 58.8+11.5 64.3+11.5 0.04
Male (%) 78 (73.6) 14 (60.9) 0.222
Smoking (%) 53 (50.0) 9(39.1) 0.514
Diabetes mellitus (%) 28 (26.4) 8 (34.8) 0.417
Hypertension (%) 50 (47.2) 12 (52.2) 0.663
Total cholesterol (mg/dL) 195.5+38.3 173.6+31.7 120
Triglyceride (mg/dL) 158.3+87.8 142.6+83.5 0.433
LDL cholesterol (mg/dL) 125.1+39.0 105.5+35.7 0.029
Creatinine (mg/dL) 0.98+0.24 1.02+0.26 0.494
Troponin (ng/dl) 36.3+25.3 49.1+32.8 0.040
CK-MB (ng/dl) 195.1+108.7 199.0+116.3 0.877
Pain to reperfusion time (hours) 5.1+2.5 6.5+£3.2 050.
Revascularization therapy (%) 0.412
Primary PCI 79 (74.5) 16 (69.6)
Thrombolysis 27 (25.5) 7 (30.4)
LV Remodeling 28(26.4) 13 (56.5) 0.005
Medication (%)
HMG-CoA reductase inhibitors 60 (56.6) 10 (43.5) 252
ACEi 30 (28.3) 4 (17.4) 0.828
ARB 45 (42.5) 13 (56.5) 0.219
Beta-blocker 71 (67.0) 14 (6.9) 0.575
Diuretics 59 (55.7) 16 (69.6) 0.220

LDL: low density lipoprotein, CK-MB: creatinine kiise-MB, Ischemic time: time to

reperfusion after onset of infarction, PCl: peroetaus coronary intervention, LV : Left

14



ventricle, HMG-CoA: beta-Hydroxy-beta-methylglutargoenzyme A, ACEi: angiotensin

converting enzyme inhibitor,: ARB; angiotensinéceptor blocker,

Table 5. Angiographic and echocardiographic chargstics of patients in Non-MACE and

MACE group
Non-MACE group (n=106) MACE group (n=23) p value
Infarction territory (%) 0.473
Anterior 50 (47.2) 14 (60.9)
Lateral 10 (9.4) 2 (8.7)
Inferior 46 (43.4) 7 (30.4)
Angiographic disease extent 0.085
1/2/3/Left main disease (%) 56.5/29.2/12.3/1.8 43.5/21.7/26.1/4.3
LVEDV (mL)
Initial 71.8+18.5 72.9+21.9 0.002
Follow-up 75.7£21.6 85.6+24.6 0.000
LVEF (mL)
Initial 55.9+9.4 49.2+9.7 0.003
Follow-up 58.6+10.8 47.6x12.0 0.000
Wall motion scores
Initial 23.045.2 25.345.0 0.048
Follow-up 21.5+¢5.6 26.1+6.7 0.001
E/E’
Initial 11.2+3.9 14.446.2 0.027
Follow-up 7.7£2.8 14.6+7.8 0.000

LVEDV: left ventricular end-diastolic volume, LVEHeft ventricular ejection fraction,

Initial: within 3 days after admission, Follow-ugt least 6 months after discharge.

3.5 Serial BNP and M ajor adver se events

15



The changes of BNP according to the presence enabsof MACE were also

biphasic in both groups. Levels of BNP at acutelyesnd late phase were 208.0+382.3,

594.0+903.9

and 281.2+369.8 pg/mL in MACE group 8id+86.7, 110.4+141.0, 54.4+67.6

pg/mL in non-MACE group. The difference of BNP ath time was statistically significant

within and between groups (p=0.000) and the diffeeebetween groups was greatest at early

phase (Fig. 2).

700
600
500
400
300
200
100

Level of BNP pg/mL

Fig.2. Serial

p=0.000.

—— Non—-MACE - B- MACE

594.0+903.9

- "281,2+369.8
© 208.0+382.3 =

- u 110.4£141.0

i 57.2£86.7 54.41£67.6

Acute Early Late

change of BNP according to MACE. Repd measures ANOVA analysis

3.6 Predictorsof MACE

16



Univariate predictors of MACE were age, total clstdeol, LDL-cholesterol, pain to

reperfusion time after AMI, LV ejection fraction/E ratio, BNP levels at acute, early and

late period. The independent predictors of MACEeMBNP at early phase (Odd ratio 1.001,

95% CI 1.000-1.002) and LVEF (Odd ratio 0.944, 96%0.899-0.991) in Cox proportional

hazards regression analysis (Table 6). The optpnagnostic thresholds of BNP at early

phase as assessed by receiver operating charaécseanalysis, was 109 pg/mL (sensitivity

69.5%, specificity 68.9%) (Fig. 3). Kaplan-Meierrgwal curves in patients stratified

according to level of BNP at early phase <109 pgbnid> 109 pg/mL revealed significant

difference in MACE free survival (Fig. 4).

Table 6. Multivariate analysis of independent fsgtors of MACE

Variables Odd ratio 95% Cl p value
Lower Upper
Age 1.024 0.982 1.068 0.269
Total Cholesterol (mg/dL) 1.001 0.974 1.028 0.939
LDL-Cholesterol (mg/dL) 0.990 0.965 1.016 0.433
Ischemic time (hours) 0.963 0.794 1.169 0.706
LVEF (%) 0.944 0.899 0.991 0.020
E/E’ 0.991 0.883 1.111 0.874
LV Remodelling 1.195 0.399 3.575 0.750
BNP at acute phase (pg/mL) 0.999 0.997 1.001 0.190
BNP at early phase (pg/mL) 1.001 1.000 1.002 0.048
BNP at late phase (pg/mL) 1.001 0.998 1.003 0.625

17



LDL: low density lipoprotein, Ischemic time: time treperfusion after onset of infarction,

LVEF: left ventricular ejection fraction, LV: lefwentricle, Acute phase: at admission

(<24hous), Early phase:2-6 days after admissiote phase: after at least 6 months following

acute myocardial infarction.

1.0
AUC:0.715
0. 85—
;‘E‘ 0. 6—
=
= BNP=109 pg/mL
;f; 0. <4 — Sensitivity=69.5%,
Specivicity=68.9%
0.2 —
0.0 | | T T
0.0 0.2 0.4 0.6 0.8 1.

1 - Specificity

Fig.3. The ROC curve of BNP to predict MACE.
The AUC of early period BNP concentration for priig MACE in patients with acute
myocardial infarction was 0.715 (sensitivity 69.58pecificity 68.9%), and optimum cut-off

point was 109 pg/mL (p<0.001). ROC: receiver oprgatharacteristic, AUC: area under the
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curve, BNP: B-type natriuretic peptide, MACE: magatverse cardiac

event
1.0 =
a7 1 BNP<109 pg/mL
— 0.8 ‘-I--l"""r
Vo o S
= :
;_E BNP=109 pg/mL
=] 04—
Q
S .
0.0

| I I I I I I I

0,00 10,00 20.00 20, 00 40, 00 50,00 G0, 00 70,00

Months

Fig.4. Kaplan-Meier survival curve of cumulativergual rates in patients with acute
myocardial infarction divided into 2 groups accaglito BNP concentration. Patients with
BNP > 109 pg/mL differed meaningfully from patients wBMNP<109 pg/mL. p=0.001. BNP:

B-type natriuretic peptide.

19



4. Discussion

Our study evaluated the relationship between sehiahge of BNP and LV remodeling

or long-term prognosis in patients with successiperfusion therapy to determine the

optimal time of sampling of BNP after acute myodalrihfarction. Compared with previous

studies, this study is distinctive as follow up ation was relatively long and analyzed serial

BNP change including relatively long time elapsdttraacute myocardial infarction. Our

study clearly shows that the change of BNP after Ads biphasic and only early phase (2-6

days after admission) BNP was an independent pgoedid left ventricular remodeling and

MACE after acute myocardial infarction.

In previous reports, the changing pattern of tlesmpla BNP level in patients with AMI

is dynamic and biphasicThe plasma level of BNP was significantly increhse admission

in patients with acute myocardial infarction an@ateed the peak level after 4-7 days, and

thereafter, the level decrease@he mechanism for the formation of the first acptease

plasma BNP peak was shown to be due to the gecisgi@cteristics of BN®. The BNP is

one of the acute-phase reactants hat are releasesionse to acute tissue injuries. The levels
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of plasma BNP in the acute phase of acute myodard&ction did not correlate significantly

with the hemodynamic parameters. This suggestghiatynthesis and secretion of BNP may

be stimulated by myocardial necrosis, local medtsdrstress, or both on ventricular myocytes

even when global hemodynamic parameters are wittormal range8. Plasma BNP

concentration in subacute phases of myocardialrgtitm correlated significantly with

pulmonary capillary wedge pressure, cardiac indgsgke volume, left ventricular ejection

fraction and left ventricular end diastolic pressirin subacute phase, increased wall stress

after myocardial infarction mostly derives fromesth in the border zone between infarct and

non-infarct sites. BNP synthesis is presumably soéd, as shown in experimental anirffals

and in human$® From one to six months, the concentration of pm®NP and of BNP

released from the infarct site decreased signifigatue to functional recovery after fibrotic

scar formatiort?

4.1 Serial change of BNP and LV remodeling after acute myocar dial infarction

In this study, LV remodeling was occurred in 31.8%tients. All levels of BNP at

each time were significantly higher in remodelingup, and the difference of early phase

BNP was most prominent. In multivariate analysexlyephase BNP and wall motion scores
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were independent predictors of LV remodeling.

LV remodeling after AMI is a dynamic process of gmessive changes in LV chamber

size, shape, muscle mass, and functidn. previous report, LV dilatation and increasedlwa

stress after M| is associated with increased LVredmn of BNP. Furthermore, BNP

concentration can be used as a predictor of suksedly dilatation® Talwar et al reported

that N-terminal pro-brain natriuretic peptide at730 h was the best independent predictor of

wall motion index during hospitalization and at @eks® These results may explain that

especially early phase BNP is the most powerfuldigter of LV remodeling after acute

myocardial infarction among serially checked BNP.

4.2 Serial change of BNP and long term prognosis after acute myocardial infar ction

In our study, there were 23 MACEs (17.8%) durindpfe-up. In patients with MACE,

levels of BNP at each time were higher and theetifice was greatest at early phase. The

independent predictors of MACE were LVEF and eatiyase BNP. The optimal prognostic

threshold of BNP at early phase was 109 pg/mL (8eityg 69.5%, specificity 68.9%). MACE

free survival was significant higher in patientshwievel of early phase BNP<109 pg/mL.

LV systolic function is a major prognostic indicaafter AMI.” BNP and NT-proBNP
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differ from other biomarkers used for risk stragfiion in ACS such as troponins and CRP in

that BNP is a counterregulatory hormone that plysctive role in the response to ischemic

injury. There have been several reports indicattirag in addition to LV ejection fraction, the

plasma BNP level obtained in the acute phase of Al be used as a prognostic marker for

patients with AMI**?° Because the plasma BNP level changes dramatigating the period

after the onset of AMI, identification of a suitatdampling time is problematic. Talwar et al

reported that plasma N-terminal pro-brain natriarpeptide measured later in hospitalization

better predicts poor outcome following myocardighiction than when it is measured in the

immediate post infarction perid.Suzuki et al reported that plasma levels of BNRsneed

at 3 to 4 weeks after AMI were a prognostic mastatistically**

In the present long-term follow up study, plasmzselef BNP measured at 2 to 6 days

after admission due to acute myocardial infarctieas unique independent predictor of LV

remodeling and long-term prognosis after acute rasdial infarction. The results of the

present study revealed that a sampling time atlay® after the admission due to AMI would

provide prognostic insights. However, the sampme svas limited and the time interval from

onset of acute myocardial infarction to first saimgplof BNP was variable. Thus, it might be
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necessary to perform analysis on a larger scaadther series of studies.

5. Conclusions

We investigated the relationship between serial megsant of BNP and LV

remodeling, or long-term prognosis in patients wattute myocardial infarctiorPlasma

levels of BNP at each phase were significantly éigim remodeling group and MACE

group. The difference of the level of BNP was nmrsiminent at early phase among serially

checked BNP (Fig 1, 2). Independent predictorsefifMentricular remodeling were BNP at

early phase and wall motion scores and those af term prognosis were BNP at early

phase and left ventricular ejection fraction (TaB|&).

In conclusion, BNP measured at 2 to 6 days after ddmission among serially

checked BNP is unique significant predictor of L&modeling and long-term prognosis after

acute myocardial infarction.
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