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B-type Natriuretic Peptide (BNP) as a Predictive Marker after Heart Transplantation

Hong Ju Shin, M.D.*, Meong-Gun Song, M.D.*, Hee Jung Kim, M.D.*
Suk-Jung Choo, M.D.*, Jae Joong Kim, M.D.*

Background: B-type natriuretic peptide (BNP) is a cardiac hormone that is primarily synthesized by the ventricular
cardiac myocytes. Increased plasma BNP levels have been observed in patients suffering with congestive heart fail-
ure, ventricular hypertrophy and myocaridits and also during heart transplantation rejection. We investigated the se-
rum BNP level as a predictive marker for rejection after heart transplantation. Material and Method: To test the
usefulness of measuring the BNP level in cardiac transplant patients, consecutive blood samplings for BNP, right
ventricular endomyocardial biopsies, hemodynamic measurements and transthoracic echocardiogram were all done in
10 such patients between January 2004 and August 2005 at the Department of Thoracic and Cardiovascular
Surgery in Asan Medical Center. Two groups were identified with using the median value: the low BNP group
(n=28, BNP: <290 pg/mL) and the high BNP group (n=29, BNP: >290 pg/mL). We retrospectively analyzed re-
jection, the ejection fraction, tricuspid regurgitation, left ventricular hypertrophy, the pulmonary capillary wedge pres-
sure and the right atrial pressure between the 2 groups. Result: There were no differences in age, gender, re-
jection, the ejection fraction, tricuspid regurgitation, left ventricular hypertrophy and the right atrial pressure between
the 2 groups (p>0.05). However, a higher pulmonary capillary wedge pressure and a higher mean pulmonary at-
rial pressure were observed in the high BNP group (p<0.05). Further, BNP has linear correlation with the pulmo-
nary capillary wedge pressure (r=0.590, p<0.001). Using the cut-off value of 620 pg/mL, the BNP predicted a
high PCWP (>12 mmHg) with a sensitivity of 83.3% and a specificity of 91.1% (AUC: 0.9000.045, p<0.001).
Conclusion: The BNP level after heart transplantation does not show any significant correlation with rejection, yet
it might be a predictive marker of ventricular diastolic dysfunction.

(Korean J Thorac Cardiovasc Surg 2007;40:552-557)
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B-type Natriuretic Peptide (BNP) Prediect Heart Function after Heart Transplantation

ol AFHola gidde] Hashy HAHY u&Hdoe]
F0H2-4).

B-type natriuretic peptide (BNP)& A9 Hslol] HE-Z3
of A ATdA A== A T2geq A4 7
TRAE A3 A Fets AZE SHA 5] S
AzL o] A 3lAtoll A% BNP7F AAFel Bt} ALgle] 98
ol dHH L, A o] F AFHLSE BNPE o] g3}o]
A& ¢ gloks Eavl lehe-8).

b B AAES Al A i gherle i
o & 3lod AAt o)A F ARuEZ-9 of| SR E A 2] BNP
o] Aol izt AFstaat sk

CHAF gl Hied

o x o

2004 19 5E] 20061 29744 3289 EAbrh Hdol)
Al Ao eag otk AAEL e 2 F
79 ¢ FEAACA ARE B3, oF 3577 48k HA
oAlA Azl A gF ek

FAEAA ALY A AAZE
nolate mofetil (MMF) 1.5~2.0 gm, cyclospotine 3~4 mg/kg
g 27 73—? E-831%93, % % methylprednisolone 500
mgg gl en, £E ¥ MMFE W27 55 4,000~
6,000/mm ‘oz fAHA eHF 1.0~20 mg BE39laL,
cyclosporine S ¢ & 1|7+ HA E@FFEFEE 300
~400 ngmLE FA83L, o] Folli= 100~200 ng/ml=
82599}, Prednisolone methylprednisolone-& 84| 7+ 7F
Ao Z 125 mg 33 AF ¥, 3F 1 mykgE AlAEHA 1
NEA +F 025 mgkg, 6701 8= sF 0.1 mgkgZ 7%
A3t BAEE AW Y FF Axe3 A4, 94
At A7, 4 W A4 5% Agugten, gy
A AUR 4% F o 19 F H99ele) 4r1Hes

AAE ket
2

&< A Mycophe-

S AlLlsta 3170l tielA 2043]9] BNP &4 o] Ale)x]
gig_u:]’ o] & 109l A &= oj) /11/\1‘,].]01- A7 A J‘—ﬂiuu
g}p]o‘:} ﬁgi{- ﬁ]%uﬂou]", _?_/guol-u oﬂo:l ol—XJ k;d nl /l]
223} 749} BNP A o] Aol Al3F glct. o] & 1078
ol A} ZA% 573]¢ BNP#Y Z7H7E(290 pg/mL)S 715
© & 3o Low BNP (Group 1, n=28), High BNP (Group 2,
n= 29702 o] vhol, A, AR whEo AX, A4
AT E, 4Bt A4 24, 440, =47
H Hsweh, $AE F o R vla A

Table 1. Patients characteristics

Age (years) 44.4%11.2
Gender
Male 23
Female 8
Preoperative disease
Dilated cardiomyopathy 24
Ischemic cardiomyopathy 3
Hypertrophic cardiomyopathy 1
Valvular heart disease 2
Right ventricular tumor 1
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A A A é}fzg stolar, 2+ 24 Alnlr} potassium ethyl-
enediaminetetraacetic acid (1 mg/mL blood)7} E¢H £7]
o] 5 mLe] A¥L ol triage BNP test (Biosite Diagnos-
lies, Tne)% ol Setol RAegie HAel BeAsA AF
5 $AAWE AR A FA AR, Aaest
HAALE wf At A2 =73 A4 F AgE
AT W2 A% MY HAEE t testE AR
3, W8 wWae] v chi-squares AHEstoed p ovaluert
0.05 o)3lH FAH o2 Folsletar Jeksl L, AFTA
£ olto}l R 7] 9]8l) Spearman’s correlations ©]-84}% 3 Re-
ceiver operating characteristics curve® o]-§3lo] =& HF
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=

A5 HEF ol 4411241901, dal s}
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59 AWL A ATHZo] 247, FEA A THZo]
39, H]EA AawWZo] 19, BubAglo] 29, $AA
aFo] 1% 0] %l th(Table 1).
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Fig. 1. Temporal change of BNP after heart transplantation.

Table 2. Comparison of biopsy scores according to BNP levels

Low High
p value
BNP BNP
(<201 pgmL,  (>201 pgmL,
n=102) n=102)
Biopsy score 0.3£0.7 0.5£0.9 0.06
Post
ostransplant  g431 20£1.7 <0.001
(months)

Aot (p>005), ¢ F 7|7kl wE BNP FA32 &
AT Z 23t Zol7b YA tHp<0.05)(Table 2).
d&A oz ZAY 10704 573]9) BNP 4 A] AR
2.2 33]o)| A A ATH1.7%). AR v 1ell4] 2
, 190l 4] 13] B2= 9 chFig. 2). BNPZES] Xpolol whE
T 7F Aol wE AFRkSe] A, AALAA
E, Abdaat Jld) B, AR, AR B4
Hog o8t Holrt ldthp>00s). vk, High
BNP#(>290 pg/mL)ollA 57|k, A HlFstol
Low BNPT-(<290 pg/mL)X2.t} &t m(p<0.05)(Table 3),
BNP ZA712 Asarictat v e Fol A4daA
2 Rerhr=0.590, p<0.001)Fig. 3). BNP =37} 620
pgmLE JFo R Pou, ATyt 833%2) W7
59} 91.1%9 Bol=E Holw 12 mmHghch =2 32
HThHAUC: 0.900+0.045, p<0.001)(Fig. 4).
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Fig. 2. BNP level trends each 10 patients perfomed biopsy and
Rejection. *Amow indicate rejection that proved by biopsy results.

Table 3. Comparison of clinical, echocardiographic, and hemady-
namic variables according to BNP levels

Low High
p value

BNP BNP

(<290 pg/mL, (>290 pg/mL,

n=28) n=29)
Biopsy score 0.3£0.9 0.6%0.9 0.269
EF, % 62.2+3.7 64.6%5.6 0.327
TR, grade 1.0£0.0 0.9+0.2 0.565
LVH, % 16.7 529 0.123
PCWP, mmHg 8.0+2.8 11.9+7.3 0.012
PAP, mmHg 15.7+3.4 20.1+6.7 0.003
RAP, mmHg 2.1£1.6 3.0+2.7 0.109

EF=Ejection fraction; TR=Tricuspid regurgitation; LVH=Left ven-
tricular hypertrophy; PCWP=Pulmonary capillary wedge pressure;
PAP=Mean pulmonary arterial pressure; RAP=Right atrial pres-
sure.
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B-type Natriuretic Peptide (BNP) Prediect Heart Function after Heart Transplantation
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Fig. 3. Corelation of BNP and PCWP (pulmonary capillary wedge
pressure). *PCWPm is mean pulmonary capillary wedge pressure.
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59, BNP 243 A4 elo ¢E e wdet
2 Agely ¥9) AR ¢ 5 € £ A
4 gow, A Aol £4 ¥ 2719 B
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Lindblade 5[14]0] &3t 599 2] 4ol A Aol A3kALoll A 211
el BNP 5733 44 ‘41“‘7%4 AAE vl ol
vholl w21 BNP FA7ko] £ TollA AR A=
7 Ehov], AR N EE AWl wet BNP 274

o,

grol ol e & 4 Agieh EH Aol £ F 14
olthe] BNP ZAzkel 14 ol¥9 HAgtu ¥5E ¥

o] R, ¥ AFME AR o4 & 7|7te] A
4% BNP 437kl ZA4de Y 91914. EE*&,
Mehra S[15] &3 627 <] AlAlo]4
Aol wpEm BNP ZFAgke] 2 TollA &4 ‘*‘%‘d £
o] FouiAl dotor], Aol ofgt Aol 35%E BNP
27k Yo FRI2.5%) 528kl % Y cH(p=0.01).
ey A7) et viele Zel B dFedlA & o] 44
#e] ARnES3 BNP TX| ok A3 7417} e Aoz
vehg 1 9902, A, £ dFelA die] A 3t
A9 52218} BNP -—75‘3;1—r7} Ao, EA4, AFido
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9] 39%% U+ X—i&’iiﬂi AR, BNPE o4 ¥ H2
A& Hel & A zbo] AUl Zasle FAE Hole
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Fig. 4. Recelver operating characteristics curve of BNP to predict in-
creased PCWP (=12 mmHg).
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B-type Natriuretic Peptide (BNP) Prediect Heart Function after Heart Transplantation
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HiZ: B-type natriuretic peptide (BNP):= A4l AZ A ZollA PAE & A4 T2 Foln, EHA AR
A, AAuYE, A, o) F AFubS w] Frksle Ae® 4EA glvk 2 dFelAe A%
ol4] & AL uk-g-o] o|Z AzAZ A 2] BNPE] el ] Ak Uiy X B Aol
< 1079 A4S oz 3hed 20041 149578 20054 847hA] BNP SAZ, A S 33
ARRES, sy A F, Ax223 HA An 58 2A890mH, 5749 BNP FA43e 74k
290 pg/mLE 7|22 sto] Low BNP (n=28, BNP<290 pg/mL)7", High BNP (n=29, BNP>290
pgmL)T- 22 Uro] ARG A%, AAATEE, Abdg ) B4, F40A0 ), =57
&, HT s, SAwekE T34 OE H 2 v‘é*é*}%iv}. Z1 BNPZES] Aololl m-E oF i+ 7+
At w2 ARdrSe] A, HAATEE, sbdaet Al 24, A48, AUk &

At oz §-o& Zolrt §leh(p>0.05). 12t High BNPollA sl E5Ha7|eh, BT HE=Hst
o] Low BNPF-Ht} £312m(p<0.05), BNP FAZe slsi7|stat ov) Qe &9 AiAE
B Aeh(r=0.590, p<0. 001) BNP 2437k 620 pg/mLE 7|F o2 gl3ul, =527 83.3%2] =
ZEo} 91.1%8] Hol=& Heoln 12 mmHgHth & k& EITHAUC: 0.900+0.045, p<0.001). &
£: A#o|4 % BNP ——757)% AXubg-o] HE9} oul 9l AWIAIE HelA = ghgkort, A4l
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