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The Utility of Measurement of Plasma N-terminal Pro-brain Natriuretic
Peptide in Diagnosis of Pulmonary Hypertension

Chang Hoon Hahn, M.D.!, Seok Min Kang, M.D.", Jin Wook Moon, M.D.",
Jae Hee Cho, M.D.1, Sang Yon Hwang, M.D.1, Jung Min Lee, M.D.1,
Moo Suk Park, M.D.", Jae Ho Chung, M.D.", Young Sam Kim, M.D."?,
Se Kyu Kim, M.D."?®, Joon Chang, M.D."?, Won Heum Shim, M.D.",

Sung Kyu Kim, M.D."?

JDepartment of Internal Medicine, “The Institute of Chest Diseases,
Brain Korea 21 Project for Medical Sciences, Yonsei University College of Medicine, Seoul, Korea

Background : Pulmonary hypertension is a poor prognostic factor in patients with chronic respiratory
disease. However, diagnosing pulmonary hypertension is a difficult procedure which often requires an
invasive test. Thus new alternative biochemical markers would be useful in clinical field and are in search.
We sought to assess the role of plasma N-terminal pro-brain natriuretic peptide(NT-proBNP) in patients
with pulmonary hypertension.

Method : We measured plasma NT-proBNP level in twenty nine patients suspected for pulmonary
hypertension. Pulmonary hypertension was defined as being right ventricular systolic pressure more
than 35 mm Hg estimated by Doppler echocardiography. Plasma NT-proBNP level was measured by
electrochemiluminescence sandwich immunoassay.

Results : The log-transformed values for plasma NT-proBNP levels showed a linear correlation

(correlation coefficiency: 0.783, p-value <0.001) with right ventricular systolic pressure. Plasma
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Conclusion : Our results suggest that the measurement of plasma NT-proBNP level is an useful
Key words

marker of the presence of pulmonary hypertension. (Tuberculosis and Respiratory Diseases 2004,

NT-proBNP levels closely correlated with right ventricular systolic pressure, right ventricular hypertrophy,
56:67-76)

interventricular septal flattening and right ventricular dilatation.

mE M N NN ®MNTET S BEETNT ME
O "B T N X T 4T L o= B H oo X
Wk ™ e dw ety T2 _SEFPgXry
T_d W ew o  ome BEHE R TR M
,dd%ﬁ.“ﬂA ,I;%LLC,MOLOLO_E,IMmmﬂoWMEﬂ_OIEOOﬁ
e_u_gobtwmﬁoioféﬂwwnﬂo = ek <" o ™
wﬁﬂo]AﬂaﬁmhﬁoA 7iwuu.myﬂﬂiﬂﬂui
TR Al g g™ R 500y ® P
B "D ) < 2 o ™ A
2o TN S BN oS [
" gy B Xomomm N NN R g 85 B o X do o
crrder Tt E o d Tl e T 0
Kooy <P o T CUENOSS = o
Rt A S R - B S
< =P oo PR orh o X2 oo M 2o % - ur
ﬂu%%%ﬂﬁfﬁﬂaﬁ&Hﬂ%%eBWauﬂ B o
B éoE]M Ho Mo ot ﬂmuﬁ/ﬂlemwmﬂﬂr
oF -~ = X X i o
o AT %W o < Z S o X et
.éﬂEélNeﬂuEm]Eﬂ.mEm_m mﬂvr.m S
—n ) = gl ~ L I I~

LTI I L
s S o B N L R«
FLEEoBIl g g En T Lo
TEBRRHE A RE R g EEYe T wow
WhETRDEFT P REIES T
Hmanwﬁﬂﬁwgﬁé%ﬂuﬂﬂﬁmo moamwnmm%ﬂuﬂ
PR T F G = - ® or Noomy B
P E kT T el hl w e Tk
ﬂnﬂﬂnmﬂﬂ.%mﬁwﬂxﬂ; M
ﬁ%ﬂm@ﬂﬁéﬂﬂ%ﬂ% Mmﬂmwueﬂwwg
B = ¢ B = K ol < o go
TTEITIIgifte JoBzRTE
ﬂmﬁﬂm © W om BT oW %Hﬁ o o P o
oo s MT L m T NG HE A N B

= —_ =~ — \J

ﬂﬂﬁm@%ﬂrwﬁuﬂﬂéxﬂ S B %%mﬂrﬂ
Jl,lth,.lE,mL,m B MMlﬂrﬂo‘.Xﬂﬁ‘.lmLﬂA &oﬁwaﬂylﬂa T o ,Nr‘_
Te R Tl g ATer ey S TadRy
XM BERK g sT Rl w g 2o
oy X 2 — X F T ﬁuﬁuym]ﬂr.ﬂw
W HE gL ey XBT dMwm ER A
Rop BN g md e ook oo 9K BT L
N ™ W MR R R BT L °
N T ;& W7 L N ® & ,I,U!D.. ay
S | ol No M MR g e 2 U &
o B = o Mo I =z M G SNPGRS
J.oﬂﬂﬂﬂﬂoﬁﬂ%.nmﬁi o Boor B o T % lﬂﬁﬂout
oy ~ f Moo MW oW E YT -
FRENMpNENETW R RPN T T

=)
A

-
a

}‘\l

108709 o}m]
1¢] proBNP9|

7670] op]

[

=

L

.

"~ NT-proBNP
2 FAE o,

3195wl NT-proBNP

2 T

=
(e

Al BNP9} NT-proBNP® #3850 A1tk BNP

o]
S ulan

o]
et}

2

— 68 —

&

FAN AAAA $42e] 2719 o



&0°] 5% "Rkl

Lt M| T]E

o] golsti,

=

=

&

J NT-proBNP

=

B

o

— The utility of measurement of plasma n—terminal pro—brain natriuretic peptide —

(electrochemiluminescence immunoassay)2-Z 7l

A BNPEU v £

O

B

ool
ol
—_—
‘_M_wO

o}J
o

| 15 mg/dLE %3

o=

J creatinine®

[e}

A
2. 80{2| Ho™™°

@ <

oba714 mas v gk

L

;?L
-proBNP

&

J NT

21} N-terminal pro-brain natriuretic peptide

(NT-proBNP) & ©]-%

3
=

~
o}
Tr
B

. A

o7 Ty

2002 1295-¥] 2003 3974 QAT
ge Al

™~

A4r
W

o
Br

=

~

KH
<H

@

4X
L}, Al b))

A9 FA7F 05 emE

44

[e)
e

e
)

st

33

o~
T

=

=

;?L

KH

ol

4

o
3

Hol=

[e]

=

monale A7

=y

AL

o

7}

=

=

2k 16 mm, & 15 mmE

1k
A=



— C. H. Hahn, et al —

Table 1. Characteristics of patients between pulmonary arterial hypertension group and non
pulmonary arterial hypertension group

Non PAH Group PAH" Group p value
Number(Male:Female) 11(7:4) 18(12:6) 1.000
Agel(years) 63.0(53.0~68.0)" 76.0(68.0~78.0) 0.016
Creatinine(mg/dL) 0.8(0.7~1.1) 1.0008~1.1) 0.352
FEV;F (%) 50.8(40.9~75.0) 35.4(24.7~69.5) 0.280
EFVC (%) 60.9(49.0~75.0) 445(36.0~66.5) 0.268
FEVI/FVC(%) 63.0(50.0~76.5) 62 2(53.9~70.7) 0.732
Pa0; | (mm Hg) 79.6(75.6~88.9) 63.1(49.6~80.9) 0.111
PaCO, (mm Hg) 40.7(32.8~42.8) 43.1(37.3~59.0) 0.271
Plasma NT proBNP(pg/mL) 90.5(51.2~212.9) 777.5(190.6~2162.0) < 0.001
log(NT proBNP)(pg/mL) 2.0(1.7~2.3) 29(23~3.3) < 0.001

‘Pulmonary arterial hypertension (PAH) was defined as more than 35 mm Hg of right
Jrventn'cular systolic pressure estimated by Doppler echocardiography.
The data are expressed as the median and interquatile range.
*Forced expiratory volume in 1 sec, SForced vital capacity, ! Arterial oxygen tension,
YArterial carbon dioxide tension

Table 2. Characteristics of echocardiographic parameters between pulmonary arterial
hypertension group and non pulmonary arterial hypertension group
Non PAH Group (n=11) PAH Group (n=18' ) p value

Left atrial dimension(mm) 37.0(31.0~41.0)7 38.0(36.0~42.0) 0417
LVES' dimension(mm) 31.0(27.0~32.0) 29.0(24.0~33.0) 0.685
LVED" dimension(mm) 45.0(40.0~47.0) 46.5(40.0~51.0) 0.719
LV' ejection fraction(%) 66.0(61.0~69.0) 69.5(66.0~76.0) 0.032
RV™ systolic pressure(mm Hg) 28.0(20.3~29.6) 52 0(449~586) <0.001
Tricuspid regurgitant jet(m/sec) 0.0(0.0~2.4) 3.3(32~36) <0.001
RV hypokinesia 0/11 3/17 0.258
RV hypertrophy 0/11 7/17 0.023
Interventricular septal flattening 0/11 7/17 0.023
RV dilatation 0/11 8/17 0.01

"Pulmonary hypertension (PAH) was defined as more than 35 mmHg of right ventricular
Systohc pressure estimated by Doppler echocardiography.

In one patient, Doppler echocardiography could not be carried out due to poor window.

The data are expressed as the median and interquatile range
¥ Left ventricular end systolic, I Left ventricular end diastolic, T Left ventricular,

“Right ventricular

S AT S ETERALE Al FA ol st doo g HE IS Feste] Ar|sishad W
&% albumin, BUN, creatinine < A5 A§8}s} 12419 (Electrochemiluminescence  sandwich im -
249717191 Hitachi 747(Hitachi Co, Nagashi, Ja- munoassay) 2= Z7439 1, Elecsys 2010Boe-
pan)S ©]&3ste] =43ttt NT-proBNP+ A& hringer Mannheim, Mannheim, Germany)< AH&-
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Table 3. Relationship between plasma NT proBNP levels and age, pulmonary function data,
arterial blood gases and right ventricular systolic pressure

NT-proBNP

Spearman correlation coefficients p value
Age 0.431 0.020
FEV, 0.185 0.366
FVC 0.237 0.244
FEV/FVC 0.120 0.559
Pa0O; 0.214 0.266
PaCO» 0.160 0.406
RVSP 0.764 < 0.001
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vel and right ventricular systolic pressure.
That showed a linear correlation. Correla-
tion coefficiency: 0.783, p value < 0.001
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Table 4. The comparison of plasma NT proBNP level according to presence of various

echocardiographic parameters

NT proBNP(pg/mL)  Number p value

RVSP" > 35 mm Hg  absence 905(51.2~212.9)" 11

presence 777.5(190.6~2162.0) 18 0.0003
RV" hypertrophy absence 169.1(905~505.9) 21

presence 1466.0(768.0~ 4450.0) 7 0.0049
IVS' flattening absence 169.1(90.5~505.9) 21

presence 768.2(538.5~1844.0) 7 0.0296
RV dilatation absence 179.9(905~522.2) 20

presence 1126.0(461.6~3306.0) 8 0.0136

"Right ventricular systolic pressure, " Plasma NT proBNP levels are expressed as the median
and interquatile range. ' Right ventricular, SInterventricular septal
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Table 5. Multiple regression analysis of the comparison of plasma NT proBNP level
according to presence of echocardiographic parameters

2

RVSP" > 35 mm Hg (n=18)
RV’ hypertrophy (n=7)
st flattening (n=7)

Regression coefficients Standard error  p value R®
0235 0.002 05233
0.2457 0.0026 0.3968
0.2649 0.0155 0.3149
0.2489 0.0089 0.3427

RV dilatation (n=8)
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"Right ventricular systolic pressure,

TRight ventricular, ¥ Interventricular septal Plasma NT

proBNP levels are corrected by age and gender using multiple regression analysis.
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