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ABSTRACT

Background and Objectives : A correlation between the BNP reduction ratio and prognosis could be expected to
be found by evaluating the BNP reduction depending on the volume status during the early period. Subjects and
Methods : Between October 2002 and June 2004, 120 patients with acute heart failure (AHF) (<1 month) were
included. The patients were divided into three groups according to their volume status, as follows. Group I patients
with clinical & radiological wet status, Group II: clinical dry & radiological wet status and Group III: clinical &
radiological dry status. The blood BNP (Triage®) level and clinical parameters were analyzed. The bad prognostic
parameters were defined as readmission due to heart failure, a major adverse cardiac event or cardiovascular death.
Results : The mean patient age was 68.0 12.7 years, and 50.0% of the subjects were male. The most frequent
etiology of AHF was ischemic heart disease (35.8%). There were 61.7, 24.1 and 14.2% in Groups I, III and 111,
respectively. The baseline BNP level was higher in group I and II than in group III patients (I: 1540.4 1 1202.8,
I1: 1482.8+1281.6, III: 666.4+827.9 pg/mL, p=0.036) as was the early BNP reduction ratio (I: 69.8+27.1, II:
67.4132.8, I1I: 1.3£144.9%, p=0.007). Sixteen (13.3%) patients had a poor prognosis. From a logistical analysis,
the early BNP reduction ratio (p=0.004) and creatinine level (p=0.029) were significant predictors of the clinical
outcomes. Conclusion : The early change in the BNP level varied depending on the degree of congestive status,
and was also correlated with the level of clinical outcomes. Therefore, in our opinion, the early monitoring of the
BNP level will provide significant clinical information in AHF patients. (Korean Circulation J 2006;36:200—207)

KEY WORDS : B-type natriuretic peptide ; Heart failure, congestive ; Prognosis.

=

—_

N

B—type natriuretic peptide(BNP)L} N—terminal pro—BNP

=AY 12005 89 23Y

FAETAEY 2005 129 28Y

AR 2006 1€ 24

FAARE 84 220-956 AT DA DakE 162
AAdgty. Ao oist st

3} (033) 741-0917 - A1 (033) 741-1219
E—mail : yubs@wonju.yonsei.ac.kr

200

(NT-pro—BNP)9| 8% 5%
s} 5o Fojstxiel Ao
4 Sulso] A4 7% ol
4 352 d

o] Hgte] p-gsta’” dlwel Solw
glom™ 2ol BNP 44|12 A&
AR olgato] A& ukg- UA] oA
Fa3h A Ame AgE 5= 9le A
F7h A= 2 k. ? EF BNP $:3]9] wsh=

A4 8

/l\:]-'—l_.



lI-=Hyung Chung, et al : Early Follow—Up BNP Level and Congestive Status 201

Gl wet tefstA vehg = gle QXPQJ %—&]E ”FHOﬂ
THE BNP 2]9] 7 A 9l 2hajo] i Fd= A=t
Hile= Bt webd ARES 34 ‘—‘:‘rxd S e
2 2= 270 Ao &F AJHet BNP 3] Hsjete]
7l 5l BNP Wis}o] whE 4 oflg-ete] dudol wisf dof
Bt sheict
iy 2

thy 2y

20024 1095 E] 2004 69717 BEILS Fh B
ol SR 4 4 B O St e
= AuE B2 FPdos Basgm
BNP 9 £7]0] BNPE 34 745kl 942—7
A%431 12090 BAHE Do Silet, AAo] Ho)
= U A A7) ZAF 9 o]8kA 4A0] Framingham 7|&
of sl A1 283 AL AF H412 TR 50% o
41 9 50 S A% MG 4 o] 7l
& wolt 9= Aoant” wg, 34 ALHe 3
s} g 2 ol A9 ARAie] S4F OSHNYHA
24 1% o)A 27D 9 NYHA E2A4F [ & oAkl sixtza
Helaioteh. " ot B 5 A g 2 ol 24 ot g
o] Wl A ARoE ARk ubY QP AR B4, 3
A 3o by Ee B, 44 Aol das 4w
ek w 34wk s B, 34 A2, e 6 o

u

=~
ol 548 Al Aol g ehat 9l 253} 4f Aat

c,o

WA} g0 %ﬂf 3) B %L‘%
HRAA ALRIof| whel WAL EHA] 28 (radiological conges-
bon: ¥ B 29 A HREI F2ol 9t AP
LHRQIAL o] 2AR tid S Al o2 2R8I
122 FFot SEgo] 9 T F5 A 4 83l
¢l=(clinical wet & radiological wet status) EA}, T+
o W FESS GO} Ta BN AR Hedo] gt
(clinical dry & radiological wet status) A, Mo F
Z 42 Lo| glal T T8 A AF J&80] gl=(clinical
dry & radiological dry status) SH}Zo & Aolalgr) 9

=]

"AI E}thl OIA} /\t ]} BNP 'Hl\t

o oo

RE A BRI W S FE A B, A
A 225 AAE NSt Boket At s 2 ¢
ABI3E 2L BNP 43, 7], BRAS 25, @% BNP

T S4E 24 EDTAVE £EAY 22 Hgo] 23k
Algo]| 3~5 mL HHE F|5t 3 BNP kit(Triage®, Biosite,
San Diego, USA)Z &3 H =4S o] g&3lo] AFF o
2 LR AL S 5 pelml O A
5000 pa/mLolglch, A% 223 FALE Alaste] 24

FE D ole] o) HEE SskAT), B2 B %
7| olF8] 23 HARE 2] 1~3AUA(HT 2,220,872
Az} BNP $£=2]& =%35}9](early period BNP follow—up)
Z7] BNP ZAE-2S oo} & o g Ar=sgict

l

35
=

m>~

Z7] BNP Z+4-2=[(baseline BNP level—early follow up
BNP level)/baseline BNP level] X100

Oy 2o 7N a
it 670 SHET 6.1+1.971Y) RS 27 T}
A1, o57} B3t 7-H(poor prognosis)= WA SAlQ] of

A

[e] hl
she el A9, o A AAGH 42 A8, e
= )

E27| 48 SPSS version 12.0(SPSS Inc, Chicago, US)
S olgslglon, WE Rai B+ BEHEAE FABIIC
7t g ko) A FEE, 27] BNP 44, 7] 24
BNP 42, 271 BNP G 55 95 el of 3
+ one—way ANOVAE ARE-5Io] H|al BA819 1 g = ¥
4= chi—square testE ©|-§3}o] 24 3}‘2'113}. 2A}e] of| S
o WA Fag HHIITA Bakek U4 AT e &
7] BNP 4:%], %7] 24 BNP 4|, %7] BNP 748, %
44 TS 9 of2] 9 e B8 T e u}uﬂ%i
A2E RS olgs
(Receiver Operating Characterlstlc) curved 18 27|
Z BNP $=%]|9} 7| BNP Z4E-9] cut off valueZ -6}
o}, X BA Aol lofA] pc0.05Q1 Aol SASH o=
ol A7 ssleict

2 4

Ty Bnte) o ¥

1209 oAt BAFe] B ol(p=0.286), A¥(p=0,072),
AT A)2(p=0.502) W W A B NYHA 2|2(p=0.36)
L 7} Z7bl EAF R 2jolr} Qlal Exte] &3 Ao
2 Lo BEE [ o 749)(61.7%), T 299)(24.1%),
MM 17¢(14,2%) YAl Fgolut 4352 Lot w< §+
AR AF Jl&do| gl A (radiological dry status)2] &
ARt g W& gl3ch(Table 1),

ZF ;oA 1 QIR Fie(p=0.433), L&Y (p=
0.869), & (p=0.152)9] W= Z} - Thof] TAA 724

E



202 Korean Circulation J 2006;36:200-207

Table 1. Demographics

Group I Group II  Group IIL P
No. 4 29 17
Age 68.7+t13.2 68.9*£8.8 63.5+£159 0.286
Male (%) 419 (31)  65.5(19) 58.8(10) 0.072

BSA (m?) 1.5310.19 1.540.24 145+0.22 0.502
EF (%) 282%76 29.6X7.6 345%0.7 0453

Diabetes (%) 25.7 (19) 31.0( 9) 41.2(7) 0433
Hypertension (%) 54.1 (40)  48.3 (14) 529(9) 0.869
Smoking (%) 40.5 (30) 62.1 (18) 529(9) 0.152

Group I patients with clinical & radiological wet status, Group II:
clinical dry & radiological wet status, Group III: clinical & radiolo-
gical dry status, BSA! body surface area, EF: ejection fraction

Table 2. Comparisons of various parameters among three groups

Group  Group II Group III
(=74 (=29 (=1 P

Underlying disease (%)
Ischemic HD
Hypertensive HD

32.4(24) 34.5(10) 52.9(9) 0.278
13.5(10) 24.1(7) 11.8( 2) 0.366
Valvular HD 31.1(23) 27.6(8) 17.6( 3) 0.538
Dilated CMP 16.2(12) 10.3( 3) 11.8( 2) 0.710
Others 6.8 ( 5) 34(1) 59(1) 0.813
Precipitating factor (%)

Ischemia 40.5(30) 48.3(14) 529(9) 0.570
Arrhythmia 17.6 (13)  20.7( 6) 29.4( 5) 0.542
Infection 35.1(26) 24 1(7) 17.6( 3) 0.267
Hypertension 14(1) 0(0) 00(0 0.731
Anemia 14(1) O O (0) 0.0(0 0.731
Inadequate therapy 4.1(3) 69(2) 00(0) 0527
Echo profile
EF (%) 28.2£7.6 29.6£7.6 345+0.7 0.453

DT (msec) 189£171 194+73 207+44 0.817
Pseudonormal (%) 8.1( 6) 69(2) 11.8(2) 0.841
Restrictive (%) 122(9) 103( 3) 0.0(0) 0.320

Drug (%)
ACEI 71.0(57)  79.3(23) 70.6(12) 0.791
ARB 13.5(10) 10.3( 3) 59(1) 0.655
Beta blocker 52.7(39) 72.4(21) 52.9(9) 0.175
Diuretics 100 (74)  93.1(27) 76.5(13) 0.000
Aldactone 87.8(65) 72.4(21) 58.8(10) 0.013
Digitalis 16.2(12) 103 ( 3) 17.6( 3) 0.715
Poor prognosis (%)
Readmission 54(4) 69(2) 59(1) 0.959
MACE 41( 3) 34(1) 59(1) 0921
CV Death 4.1 ( 3) 34(1) 0.0(0) 0.702

Group I patients with clinical & radiological wet status, Group II:
clinical dry & radiological wet status, Group III: clinical & radiological
dry status, HD: heart disease, CMP: cardiomyopathy, EF: ejection
fraction, DT* deceleration time, ACEI: angiotensin converting enzyme
inhibitor, ARB: angiotensin receptor blocker, MACE: major adverse
cardiac event, CV: cardiovascular
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Fig. 1. Initial BNP level and early follow-up BNP levels (mean ==SD) in
good prognosis group. There was significant difference between ini-
tial BNP and early follow-up BNP in group I, II (p<0.001, p<0.001),
but, not in group III (p=0.533). There was significant difference among
3 groups in initial BNP level (p=0.036). But, there was no signifi-
cant difference among 3 groups in the early follow-up BNP level
(p=0.985). Group I patients with clinical & radiological wet status,
Group II! clinical dry & radiological wet status, Group III: clinical
& radiological dry status, BNP: B-type natriuretic peptide.
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Fig. 2. The early BNP reduction rates (mean £ SD) in good prognosis
group. There was significant difference in early BNP reduction rates
among three groups (p=0.007). There was no significant difference
between group I and group II (p=0.765). Group I: patients with
clinical & radiological wet status, Group II: clinical dry & radiolo-
gical wet status, Group III: clinical & radiological dry status, BNP:
B-type natriuretic peptide.
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Table 3. Comparisons of various parameters between good and poor
prognosis group

Good prognosis  Poor prognosis

(n=104) (n=16) .
Age 67.4+13.3 71.3+72 0.258
Male (%) 48.1 (50) 62.5 (10) 0.283
Systolic BP (mmHg) ~ 139.6+27.5 133.6+262 0411

Diastolic BP (mmHg) 82.4%15.0 78.9+21.8 0.422

Heart Rate (/min) 90.2+24.4 87.8122.2 0.706

Creatinine (mg/dL) 1.05£0.22 0.94+0.20 0.125

Creatnine clearance 5054979 5684251 0.452
(mL/min)

LV dimension (cm) 59+0.9 6.31+0.9 0.174

LA dimension (cm) 49+0.7 4.5%£0.7 0.083

Ejection fraction (%)  31.3%£9.9 30.7+74 0.855

Initial BNP (pg/mL) 1400.5*+1205.4 1106.1£1062.7 0.358
Early follow-up BNP

439.1+697.6  1804.3+1770.2 0.000
(pg/mL)
Barly BNP reduction 5 9 4 617 504748524  0.000
rate (%)
Congestion*® 85.6 (89) 87.5 (14) 0.837

BP: blood pressure, LV: left ventricle, LA left atrium, BNP: B-type
natriuretic peptide. *: clinical congestion or radiological congestion

Table 4. Univariable logistic regression analysis of various parameters
for prognosis

95% C.I. for Exp (B)

Exp (B) Lower Upper
Age 1.030 0.979 1.084 0.257
Systolic BP (mmHg) 0.992 0.972 1.012  0.408
Diastolic BP (mmHg)  0.987 0.955 1.019  0.419
Heart rate (/min) 0.996 0.973 1.019 0.704
Creatinine (mg/dL) 2.025 1.075 3.815 0.029
Congestion® 0.848 0.175 4113  0.837
LV dimension (cm) 1.460 0.845 2.524 0.175
LA dimension (cm) 0.504 0.231 1.102  0.086
Ejection fraction (%)  0.964 0.925 1.004 0.078
Initial BNP (pg/mL) 1.000 0.999 1.000  0.364
Eaf;‘;fﬂf)w P BNP 001 1ooo 1002 0.003
Barly BNP reduction 953 0,979 0.996  0.004
rate (%)

BP: blood pressure, LV: left ventricle, LA: left atrium, dummy varia-
ble, BNP: B-type natriuretic peptide. *: clinical congestion or radio-
logical congestion
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Qropi i QA Aot 27] BNP 4%, 27] 2] BNP
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BNP b4, ol 4417} 94 Auel BAHOR §
oigo] 919L01Hp=0,004, p=0,020) Thlek 2x|e) 5]
oAl Adoteld SAlnte] AR folkol g
THp=0.048)(Table 4, 5). Te|7 Lekh |59} £ ol
£ 2k qlold 27] 2 BNP X9k £7] BNP %



204 Korean Circulation J 2006;36:200-207

A8-9] cut off valueE 5}7] Y5Fe] ROC curvesS H4
st 27] 3% BNP 42%]2] AUC(area under the curve)
= 0.872(p=0.000)0]aL cut off value= 494.5 pg/mL(sen-
sitivity 81.8%, specificity 79.4%) %L, Z7] BNP 714AE-9]
AUC(area under the curve)= 0,905(p=0,000)©]3L cut off
value= 37.06%(sensitivity 80.6%, specificity 81.8%)C}
(Fig. 3, 4).
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Table 5. Multivariable logistic regression analysis of various para-
meters for prognosis

95% C.I. for Exp (B)

\
=80 Lower  Upper
Age 1.180 0.868 1.603 0.291
Systolic BP (mmHg) 0971 0.832 1.134 0.713
Diastolic BP (mmHg) 0.943 0.713 1.248 0.684
Heart rate (/min) 1.078 0.974 1.194 0.145
Creatinine (mg/dL) 33.537 1.036 1085.820 0.048
Congestion® 0.000  0.000 0.998
LV dimension (cm) 2.263  0.055 92.886 0.667
LA dimension (cm) 0.681 0.030 15.379 0.809
Ejection fraction (%) 1.020 0.810 1.283 0.867
Initial BNP (pg/mL) 0.997 0.989 1.005 0.437

Early follow-up BNP (pg/mL) 1.002 0.996 1.008 0.530
Early BNP reduction rate (%) 0.975 0.936 1.015 0.213
BP: blood pressure, LV left ventricle, LA: left atrium, BNP: B-type
natriuretic peptide. *: clinical congestion or radiological congestion,
dummy variable
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Fig. 3. ROC curve of early follow-up BNP levels. AUC (area under the
curve) was 0.872 and it was significant statistically (p=0.000). The
cut off value of early follow-up BNP levels was 494.5 pg/mL (sensi-
tivity 81.8%, specificity 79.4%). BNP: B-type natriuretic peptide,
ROC: receiver operating characteristic.

Fig. 4. ROC curve of early BNP reduction rates. AUC (area under the
curve) was 0.905 and it was significant statistically (p=0.000). The cut
off value of early BNP reduction rates was 37.057% (sensitivity 80.6%,
specificity 81.8%). BNP: B-type natriuretic peptide, ROC: receiver
operating characteristic.
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