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Diagnostic Value of “Brain Natriuretic
Peptide” in Children with

Hemodynamically Significant
Heart Disease

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To investigate the di ag nos tic va lu e of Bra in Nat ri u re tic Pep ti de (BNP) in
chil dren with he mody na mi cally sig ni fi cant he art di se a se. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  The pa ti ents we -
re eve lu a ted by physi cal exa mi na ti on and with 2-D and Dopp ler ec ho car di og raphy. Pa ti ents we re
clas si fi ed ac cor ding to pre sen ce or ab sen ce of he mody na mi cally sig ni fi cant he art di se a se, as Gro up
1 and Gro up 2, res pec ti vely. Pa ti ents in Gro up 1 we re furt her subc las si fi ed in to pa ti ents with nor-
mal left ven tri cu lar end-di as to lic di men ti on (LVEDD) and pa ti ents with abo ve nor mal LVEDD, as
Gro up 1-A and 1-B, res pec ti vely. Gro up 1-C  con sis ted of pa ti ents with cli ni cal fin dings of con ges -
ti ve he art fa i lu re (CHF) and Gro up 1-D tho se wit ho ut CHF on physi cal exa mi na ti on. RRee  ssuullttss:: The
me di an se rum BNP le vel was fo und to be 600 pg/mL in Group 1-A and 340 pg/mL in Group 1-B (In-
ter qu ar ti le ran ges 1382 and 1513, res pec ti vely) (p>0.05). No net he less, in Group 1, me an se rum BNP
le vel was fo und to be sig ni fi cantly hig her in Group 1-B as well as in Group 1-A com pa red to Group
2, and this dif fe ren ce was fo und to be sta tis ti cally sig ni fi cant (p< 0.05). Me an se rum BNP le vel was
fo und to be 740 pg/mL in Group 1-C and 270 pg/mL in Group 1-D (In ter qu ar ti le ran ges 1400.75 and
1710.75, res pec ti vely) (p> 0.05). Ho we ver, me an se rum BNP le vel was sig ni fi cantly hig her in Group
1-C as well as in Group 1-D than it was in Group 2, and this ele va ti on was fo und to be sta tis ti cally
sig ni fi cant (p< 0.05). The dif fe ren ce bet we en pul sed wa ve tis su e Dopp ler re sults of  Gro up 1-B and
Gro up 1-A we re in sig ni fi cant (p> 0.05). Si mi larly,the dif fe ren ce bet we en pul sed wa ve tis su e Dopp -
ler fin dings of Gro up 1-C and Gro up 1-D we re  in sig ni fi cant  (p> 0.05).  CCoonncc  lluu  ssii  oonn::  BNP is a suc-
cess ful  bi oc he mi cal mar ker of left ven tri cu lar dysfunc ti on that can be used in the di ag no sis and
fol low-up of chil dren with he art di se a se.

KKeeyy  WWoorrddss::  Brain natriuretic peptide-35; heart defects, congenital; ventricular dysfunction

ÖÖZZEETT  AAmmaaçç::  B ti pi nat ri ü re tik pep ti tin (BNP) he mo di na mik yön den önem li kalp has ta lı ğı olan ço -
cuk lar da di ag nos tik öne mi ni araştırmaktır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ol gu lar fi zik mu a ye ne ve eko kar -
di yog ra fik in ce le me ler so nu cun da he mo di na mik yön den önem li kalp has ta lı ğı olan lar (Grup 1) ve
ol ma yan lar (Grup 2) şek lin de iki ye ay rıl dı. He mo di na mik yön den önem li kar di yak has ta lı ğı olan
Grup 1’ de ki ol gu lar dan sol ven tri kül di yas tol so nu çap la rı nor mal olan lar Grup 1-A, nor ma lin üs -
tün de olan lar 1-B, ay rı ca fi zik mu a ye ne es na sın da kon jes tif kalp ye ter siz li ği bul gu la rı olan lar Grup
1-C, ol ma yan lar Grup 1-D ola rak sı nıf lan dı rıl dı. BBuull  gguu  llaarr::  Or tan ca se rum BNP dü ze yi Grup 1-A’da
600 pg/mL, Grup 1-B’de 340 pg/mL (çey rek ler ara sı ge niş lik sı ra sıy la 1382 ve 1513) bu lun du (p>
0.05). An cak or ta la ma se rum BNP dü ze yi hem Grup 1-A’ da hem de Grup 1-B’de Grup 2’ye kı yas la
be lir gin yük sek sap tan dı ve bu fark is ta tis ti ki yön den an lam lı idi (p< 0.05). Or tan ca se rum BNP dü -
ze yi Grup 1-C’de 740 pg/mL, Grup 1-D’de 270 pg/mL (çey rek ler ara sı ge niş lik sı ra sıy la 1400.75 ve
1710.75) bu lun du (p>0.05).  Ge rek Grup 1-C’de ge rekse Grup 1-D’de or ta la ma se rum BNP dü ze yi
Grup 2’ye  gö re be lir gin yük sek ti ve bu yük sek lik is ta tis tik sel ola rak an lam lı idi (p< 0.05). Dar be li
dal ga do ku Dopp ler so nuç la rı yö nün den Grup 1-A ile 1-B ara sın da is ta tis tik sel ola rak an lam lı fark
yok tu (p>0,05). Ke za, Grup 1-C ile Grup 1-D ara sın da da dar be li dal ga do ku Dopp ler so nuç la rı yö -
nün den  is ta tis tik sel ola rak an lam lı fark bu lun ma dı (p> 0.05). SSoo  nnuuçç:: BNP sol ven tri kül dis fonk si -
yo nu nu gös ter me de ba şa rı lı bir biyokimyasal parametredir ve bu yüz den pe di yat rik kar di yo lo ji de
ta nı da ve iz lem de kul la nı la bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Beyin natriüretik peptid; kalp kusurları, doğumsal; ventriküler disfonksiyon 
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lt ho ugh be ing less com mon in in fants and
chil dren than in adults, he art di se a se is a
sig ni fi cant ca u se of mor bi dity and de ath in

in fants and chil dren. Con ge ni tal struc tu ral car di ac
abnormalites and ac qu i red he art di se a ses may re-
sult in pul mo nary hyper ten si on and he art fa i lu re.1

Car di ac B-type nat ri u re tic pep ti de and the N-
ter mi nal seg ment of its pro-hor mo ne (NT-proBNP)
are a strong bi o mar kers in the di ag no sis and prog-
no sis of he art di se a ses.2 Bra in nat ri u re tic pep ti de is
synthe si zed as a pro-hor mo ne con ta i ning 108 ami -
no acids and then it is cle a ved in to BNP con sis ted
of 32 ami no acids and N-ter mi nal BNP (NT-BNP).3
The nat ri u re tic pep ti de system has a si mi lar ro le in
he alth and di se a se in the pa e di at ric age Group as in
adults.1

BNP shows nat ri u re tic, di u re tic, and va so di la -
tor ef fects.4 It exerts its diuretic and natriuretic ef-
fect by inf lu en cing re nal he mody na mics or di rectly
vi a tu bu lar ef fect. It in cre a ses glo me ru lar fil tra ti on
ra te by af fe rent ar te ri o lar di la ta ti on and ef fe rent
ar te ri o lar va so cons tric ti on. Bloc king the an gi o ten -
sin-II – me di a ted wa ter and so di um re ab sorp ti on in
the pro xi mal tu bu le and the ef fect of va sop res sin
in the col lec ting duct, it in cre a ses nat ri u re sis and
di u re sis. It ca u ses ar te ri al and ve no us di la ta ti on by
le a ding to re la xa ti on in vas cu lar smo oth musc le.
Con se qu ently, pre lo ad and af ter lo ad dec re a se.5 In
ad di ti on, it pre vents the fib ro tic and pro li fe ra ti ve
pro ces ses in the myo car di um.6,7 Re du cing pe rip he -
ral vas cu lar re sis tan ce with its va so di la tor ef fect,
BNP in cre a ses car di ac out put and dec re a ses fil ling
pres su res and pul mo nary ca pil lary wed ge pres su re.
Be ca u se of its an ti mi to ge nic ef fects, it is be li e ved
that re le a se of BNP shows a mo du la ting ef fect in
the pat ho lo gi es af fec ting vas cu lar wall such as at h-
e rosc le ro sis, hyper ten si on, and res te no sis. Mo re o -
ver, BNP in hi bits cen tral and pe rip he ral
sympat he tic ner vo us systems, in cre a ses va gal to -
nus, pre vents re nin-al dos te ron re le a se, and blocks
ef fects of en dot he lin-I and an gi o ten sin-II.8-10

To day, de ve lop ments in ul tra so und tech no -
logy al low us to qu an ti ta ti vely de ter mi ne the sys-
to lic and di as to lic func ti ons of myo car di um
di rectly from myo car di um (the tis su e in which
samp le vo lu me is ad ded). Thro ugh this tech no lo -

gic de ve lop ment cal led tis su e Dopp ler ima ging, it is
pos sib le to de ter mi ne systo lic and di as to lic flows of
myo car di um in de pen dently from pre lo ad.11,12

In this study, we exa mi ned he mody na mic sta -
te using trans tho ra cic ec ho car di og raphy and the
cor re la ti on of he mody na mic sta te with bra in nat -
ri u re tic pep ti de in chil dren with con ge ni tal he art
di se a se.

MATERIAL AND METHODS
Fifty-fo ur chil dren with he art di se a se who we re
ad mit ted to our cli nic du ring the 8-month pe ri od
bet we en De cem ber 2005 and July 2006 we re inc -
lu ded in the study. All sub jects we re ini ti ally as ses -
sed by physi cal exa mi na ti on, chest X-ray and
12-le ad elec tro car di og raphy. Trans tho ra cic ec ho -
car di og rap hic exa mi na ti ons of the sub jects we re
per for med using Vi vid 3 ec ho car di og raphy with
3.5 or 5 MHz trans du cer. Du ring the trans tho ra cic
ec ho car di og rap hic exa mi na ti on, type of in tra car di -
ac le si on and its he mody na mic sig ni fi can ce and left
ven tri cu lar systo lic and di as to lic func ti ons  we re
as ses sed. Tis su e Dopp ler me a su re ments we re per-
for med with the samp le vo lu me pla ced 5 mm from
la te ral mit ral an nu lus and using ang le cor rec ti on in
the api cal 4 cham ber po si ti on. S ve lo city, early (E’
ve lo city) and la te (A’ ve lo city) di as to lic la te ral mi-
t ral an nu lar ve lo ci ti es, isovolemic relaxation time
(IVRT), ejection time (ET) and isovolumic con-
traction time (ICT) were assessed.

In our study, all sub jects we re di vi ded in to two
Groups as eit her he mody na mi cally sig ni fi cant
(Gro up 1; n= 34) or non-sig ni fi cant car di ac le si ons
(Gro up 2; n= 20)  as de tec ted by physi cal exa mi na -
ti on and ec ho car di og raphy.

Pa ti ents in Gro up 1 we re furt her subc las si fi ed
in to pa ti ents with nor mal left ven tri cu lar end-di as -
to lic di men ti on (LVEDD) and pa ti ents with abo ve
nor mal LVEDD, Gro up 1-A and 1-B, res pec ti vely.
Gro up 1-C  con sis ted of pa ti ents with cli ni cal fin -
dings of con ges ti ve he art fa i lu re (CHF) and Gro up
1-D tho se wit ho ut CHF on physi cal exa mi na ti on.

Se rum BNP le vels of the sub jects we re me a su -
red at Bi o si te tri a ge Me terP lus de vi ce using BNP
Test stri pes.
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This study was per for med ac cor ding to the
Hel sin ki dec la ra ti on prin cip le and was ap pro ved by
the lo cal et hics com mit te e. In for med con sent was
ob ta i ned from each pa ti ent.

STA TIS TI CAL ANALY SIS

In sta tis ti cal analy sis per for med using SPSS, the dif-
fe ren ces bet we en  age, body we ight, se rum BNP le -
vels, M MO DE va lu es, and pul sed wa ve tis su e Dopp -
ler re sults bet we en the Groups we re in ves ti ga ted
with the Mann Whit ney U test and stu dent t test.

Non pa ra met ric Mann Whit ney U test was used
for com pa ring da ta for age, BNP and S velocity at
Gro up 1 and Gro up 2 al so for sub Groups of Gro up 1.

Com pa ri son for ot her pa ra me ters bet we en
Gro up 1 and Gro up 2 was performed by stu dent t
test. 

In both Groups, all sub jects we re exa mi ned for
the cor re la ti on bet we en systo lic and di as to lic dys-
func ti ons and se rum BNP le vels. The cor re la ti ons
bet we en the Groups re gar ding se rum BNP le vels,
M-Mo de va lu es and tis su e Dopp ler re sults was de-
ter mi ned using the Spe ar man cor re la ti on analy sis.

RESULTS
De mog rap hic da ta, se rum BNP le vels and pul sed
wa ve tis su e Dopp ler va lu es of Gro up 1 and 2 are
pre sen ted  in Tab le 1, 2 and 3. The re we re no dif-
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No Age Weight (kg) Diagnosis BNP (pg/mL)
1 4 months 3.66 VSD (PM), Sec. ASD 3270
2 11 years 42 MI 2º, MVP 9
3 7 months 5.5 CoA, PDA 148
4 2 months 4.2 DCMP, MI 1º 198
5 13 months 7 VSD (Multiple), Sec. ASD 1550
6 33 months 9.4 AS 340
7 1.75 months 3.74 AS, MI 2º 1650
8 7 months 5.4 Cor Triatriatum 897
9 10  years 31 VSD, CoA, AS, AVP 200
10 2 years 11 AS, DCMP 2300
11 3.5 days 0.8 PM, PDA, CHF 1390
12 11 years 45 Constructive Pericarditis 401
13 6 months 5 Down Syndrome, AVSD 137
14 2 years 9 SIT, VSD, R-AVV Deficiency 5000
15 15 years 15 Congenital Myopathy, LV systolic dysfunction 86
16 1.5 months 5 Down Syndrome, AVSD 165
17 15.3 years 36 VSD, Operated  CoA 5
18 10 months 6 DCMP, MI 1º 594
19 15 months 8 VSD (Perimembraneous) 192
20 12 months 8 CoA, PDA 160
21 15 months 10 VSD 1080
22 10 months 6 DCMP, MI 1º 406
23 9 months 6 VSD 340
24 3 months 4 Down Syndrome, VSD (Multiple), Sec. ASD 62
25 1 months 3 VSD, PFO 1800
26 5 years 22 Operated  AVSD, MI 3º-4º 133
27 5.5 months 3.9 VSD, PFO, PDA 4390
28 12 months 8.3 DCMP 1770
29 2 years 8 DCMP, MI 2º 600
30 7 years 18 VSD 18
31 5.5 months 6 DCMP 2800
32 2.5 years 12.4 DCMP 1580
33 5.5 months 5 CoA, DCMP, MI 1º 880
34 4.5 years 11 Operated  TOF+Sec. ASD,VSD (Residuel) 1100

TABLE 1: Age, body weight, diagnosis, and serum BNP levels of the cases in Group 1.

VSD: Ventricular septal defect,  Sec. ASD: Secundum ASD,  MI: Mitral insufficiency, MVP: Mitral valve prolapse, CoA, Coarctation of the aorta, PDA: Patent ductus arteriosus, 
DCMP: Dilated cardiomyopathy, AS: Aortic stenosis, AVP: Aortic valve prolapse, PM: Prematurity, CHF: Congestive heart failure, AVSD: Atrioventricular septal defect,
SIT: Situs inversus totalis, R-AVV: Right atrioventricular valve, LV: Left ventricle, PFO: Patent foramen ovale, TOF: Tetralogy of Fallot



fe ren ces re gar ding age  and we ight bet we en the
two Groups (p> 0.05). 

Se rum BNP le vels, ec ho car di og rap hic M MO -
DE va lu es, and fin dings from pul sed wa ve tis su e
Dopp ler eva lu a ti on of the sub-Groups of Gro up 1
are shown in Tab le 4.

In Gro up 1 pa ti ents with he mody na mi cally sig-
ni fi cant he art di se a se, 70.6% of the sub jects had CHF
fin dings du ring physi cal exa mi na ti on (Tab le 4). Fur-
t her mo re, a ma jo rity  of the se sub jects  we re di ag -
no sed as  di la ted car di om yo pathy (DCMP; n = 9;
37.5%), in se ven of whom it was iso la ted  and in two
of them it was as so ci a ted  with se ve re aor tic val vu -
lar ste no sis and se ve re dis cre te co arc ta ti on of the
aor ta. In 20 ca ses (57.1%) of the Gro up 1, LVEDd
was wit hin the nor mal ran ge with res pect to age,
whi le in 14 ca ses LVEDd was fo und to be hig her
than up per nor mal li mit (me an:11 ± 7.6 mm, ran ge:
0.1-22.9, p< 0.05, Tab le 4). In all ca ses with DCMP,
LVEDd was fo und to be abo ve the up per li mits of
nor mal. In Group 1, only a se ven month-old ca se
with cor tri at ri a tum ma ni fes ted  pres su re and vo lu -
me lo a ding of the right ven tric le (Tab le-1). Se rum
BNP le vel of this ca se was me a su red as 897 pg/mL..

In the Gro up 2, most of the ca ses had a res -
tric ti ve VSD (n = 8; 40%, Tab le 2)..  Using M-Mo de
ec ho car di og raphy LVEd me a su re ments we re fo und
to be wit hin nor mal ran ge in all ca ses of the Gro up
2. Of the M-mo de ec ho car di og rap hic  me a su re -
ments, IVSd, LVEDd and LVPWDd va lu es we re
hig her in Gro up 1  com pa red to Gro up 2, ex cept for
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No Age Weight Diagnosis BNP
1 7 years 23 VSD (Restrictive) 15
2 4 years 16 VSD (Restrictive) 22
3 10 years 25 VSD (Restrictive) 28
4 6 years 18 AS (Mild-Moderate) 88
5 4 years 13 Sec. ASD (Small) 38
6 5 years 12 Sec. ASD (Small) 22
7 12 years 39 PFO 11
8 7 years 21 Sec. ASD (Small) 27
9 3 years 15 PDA (Restrictive) 8
10 8 years 23 VSD (Restrictive) 59
11 6 years 17 Sec. ASD (Small) 43
12 6 years 24 Sec. ASD (Small) 50
13 8 years 28 VSD (Restrictive) 72
14 6 years 20 VSD (Restrictive) 43
15 7 years 17 PDA (Restrictive) 6
16 5 months 6 PS (Mild) 12
17 7 years 20 PS (Mild-Moderate) 18
18 8 years 25 PFO 7
19 10 years 30 VSD (Restrictive) 78
20 3 years 12 VSD (Restrictive) 22

TABLE 2: Age, body weight, diagnosis,  and serum
BNP levels of the cases in group 2.

PS: Pulmonary stenosis.

Group 1 Group 2
Mean ± Standard deviations or Mean ± Standard deviations or

Median (Interquartile range) Values Median (Interquartile range) Values p
Age (month) 12.0 (32.7) 42.0 (67.00) >0.05*
Body weight (kg) 11.3 ± 11.1 12.9 ± 6.8 >0.05* *
Serum BNP (pg/mL) 500.0 (1440.5) 24.5 (35.50) <0.05*
IVSd (cm) 0.59 ± 0.18 0.59 ± 0.11 >0.05* *
LVEDd (cm) 3.35 ± 1.19 3.06 ± 0.83 >0.05* *
LVPWd (cm) 0.62 ± 0.17 0.58 ±  0.19 >0.05* *
FS (%) 29.9 ± 11.9 34.1 ± 4.8 >0.05* *
EF (%) 56.4 ± 17.8 65.2 ± 6.5 >0.05* *
S velocity (m/sec) 0.166 (0.02) 0.115 (0.02) <0.05*
E' velocity (m/sec) 0.18 ± 0.04 0.19 ± 0.05 >0.05* *
A' velocity (m/sec) 0.14 ±  0.04 0.10 ±  0.01 <0.05* *
E'/A' 1.32 ± 0.3 1.88 ± 0.4 <0.05* *
IVRT (msec) 51.9 ± 8.7 47.6 ± 3.7 <0.05* *
ICT (msec) 57.9 ± 16.3 54.4 ± 8.6 >0.05* *
ET (msec) 254.7 ± 21.8 249.3 ± 21.4 >0.05* *

TABLE 3: Mean  or median and interquartile ranges of  age, body weight, serum BNP levels, M MODE,
and pulsed wave tissue Doppler results of all cases

P<0.05: statistically significant,  p>0.05: statistically insignificant
• *non-parametric Mann Whitney u test
• * * independent samples t test
IVSd: End-diastolic interventricular septum thickness,  LVEDd:  Left ventricular end-diastolic diameter, LVPWDd:  Left ventricular posterior wall thickness at end-diastole, FS: Fractio-
nal shortening, EF: Ejection Fraction,  S:  Tissue Doppler imaging  (TDI)  peak systolic wave velocity, E': TDI   peak early diastolic wave velocity, A':  TDI   peak late diastolic wave ve-
locity, IVRT:  ısovolumic relaxation time, ICT: Isovolumic contraction time, ET: Ejection time.



FS and EF. On the ot her hand, the re was no sta tis -
ti cal sig ni fi cant dif fe ren ce bet we en the M-mo de
ec ho car di og rap hic  va lu es of Gro up 1 and Gro up 2
(p>0.05; Tab le 3).

Me di an se rum BNP le vel was fo und to be 740
pg/mL in Group 1-C and 270 pg/mL in Group 1-D
(In ter qu ar ti le ran ges 1400.75 and 1710.75, res pec ti -
vely) and dif fe ren ce was not sta tis ti cally sig ni fi cant
(p> 0.05; Tab le 4). Ho we ver, me an se rum BNP le vel
was sig ni fi cantly hig her in Group 1-C and in Group
1-D when com pa red to Gro up 2  (p< 0.05). Me an se -
rum BNP le vel was  1667±1369.3 pg/mL in pa ti ents
with DCMP. The dif fe ren ce bet we en  me di an se rum
BNP le vel of Group 1-A (600 pg/mL, in ter qu ar ti le
ran ge: 1382) and Group 1-B (340 pg/mL, in ter qu ar -
ti le ran ge: 1513) was in sig ni fi cant (p> 0.05,Tab le 4).
On the ot her hand, me an se rum BNP le vel we re fo -
und to be sig ni fi cantly hig her in Gro up 1-B and Gro -
up 1-A when com pa red to Gro up 2  (p< 0.05).

Me an LVEDd was me a su red as 2.55±0.67 cm
in Group 1-B, 4.36 ± 0.9 cm in Group 1-A,
3.34±1.21 cm in Group 1-C, and 3.38 ± 1.2 cm in
Group 1-D..  Alt ho ugh, me an LVEDd was hig her in
Gro up 1-A (4.36 ± 0.9) when com pa red to Gro up
1-B (2.55 ± 0.67, p< 0.05), the re was no sta tis ti cally
sig ni fi cant dif fe ren ce bet we en Groups 1-C (3.34 ±
1.2 cm) and  1-D (3.38 ± 1.2 cm, p> 0.05, Tab le 4).

FS was fo und to be lo wer in Group 1-A when
com pa red to Group 1-B, and in Group 1-C when
com pa red to Group 1-B (p< 0.05 and p> 0.05, res -
pec ti vely; Tab le 4).

EF  was fo und to be lo wer in Group 1-A when
com pa red to Group 1-B and in Group 1-C when
com pa red to Group 1-D. The se dif fe ren ces we re fo -
und to be sig ni fi cant in terms of LVEDd and non-
sig ni fi cant in terms of the pre sen ce of CHF  (p<0.05
and p>0.05, res pec ti vely; Tab le 4).

Me di an S wa ve ve lo city was lo wer in Group 1
com pa red to Group 2 (p< 0.05, Tab le 3).
In ad di ti on, A‘ wa ve ve lo city was hig her in Group
1 com pa red to Group 2 (p< 0.05; Tab le 3). The re
we re no sig ni fi cant dif fe ren ces  bet we en the two
Groups re gar ding E’ ve lo city va lu es (p> 0.05; Tab -
le 3). In Group 2,  E’/A’ va lu e was wit hin the nor-
mal ran ge whe re as in Group 1 it was be low nor mal,
and this dif fe ren ce was fo und to be sta tis ti cally sig-
ni fi cant (p< 0.05, Tab le 3). IVRT was fo und to be
lon ger in Group 1 when com pa red to Group 2 (p>
0.05, Tab le 3).  Me an ET and ICT we re not dif fe -
rent sig ni fi cantly bet we en the two Groups (p> 0.05;
Tab le 3). Pul sed wa ve tis su e Dopp ler va lu es we re
not sig ni fi cantly dif fe rent  bet we en Gro up 1-B and
Gro up 1-A, and between Gro up 1-C and 1-D
(p>0,05, p> 0.05, res pec ti vely, Tab le 4).

No sta tis ti cally sig ni fi cant dif fe ren ce was fo -
und re gar ding pul sed wa ve tis su e Dopp ler ima ging
in pa ti ents with  CHF fin dings and nor mal FS-EF-
LVEDd va lu es when com pa red to the ca ses wit ho -
ut any he mody na mi cally sig ni fi cant car di ac le si ons
who were inc lu ded in Group 2. 

In the Group with CHF fin dings and wit ho ut
sus pec ted cle ar systo lic dysfunc ti on, me an se rum
BNP le vels we re 825.9 ± 1162.3 pg/mL which was
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Group 1A Group 1B Group 1C Group 1D
Median (IQR)* Median (IQR)* p Median (IQR)* Median (IQR)* p

BNP  (pg/mL) 600.0 (1382.0) 340.0 (1513.0) 0.425 740.0 (1400.7) 270.0 (1710.7) 0.047
LVEDd  (cm) 4.8 (1.5) 2.70 (1.0) 0.00 3.0 (2.0) 3.0 (2.1) 0.009
FS  (%) 21.0 (18.0) 32.0 (10.0) 0.012 30.5 (15.7) 31.5 (23.5) 0.00
EF  (%) 44.0 (30.0) 64.0 (15.0) 0.004 62.0 (24.7) 59.0 (33.0) 0.00
S velocity  (m/sec) 0.1 (0.03) 0.1 (0.02) 0.294 0.1 (0.02) 0.1 (0.02) 0.745
E' velocity  (m/sec) 0.1 (0.05) 0.1 (0.08) 0.184 0.1 (0.04) 0.1 (0.08) 0.505
A' velocity  (m/sec) 0.1 (0.08) 0.1 (0.07) 0.535 0.1 (0.07) 0.1 (0.07) 0.271
E'/A' 1.2 (0.4) 1.4 (0.30) 0.039 1.2 (0.3) 1.4 (0.5) 0.017
IVRT  (msec) 52.0 (14.0) 53.7 (10.9) 0.645 52.1 (15.0) 52.8 (10.4) 0.403
ET  (msec) 249.4 (23.6) 255.7 (23.3) 0.845 256.2 (23.5) 252.3 (21.5) 0.885
ICT  (msec) 46.7 (35.7) 58.8 (22.1) 0.501 55.4 (22.5) 53.1 (28.7) 0.829

TABLE 4: Medians and interquartile ranges of serum BNP levels, M MODE values, and pulsed wave tissue  Doppler re-
sults of the cases in Group 1’s subgroups

*median(ınterquartile range)



sig ni fi cantly hig her when com pa red to Gro up 2 (p<
0.05).

In Gro up 1-C,  FS-EF va lu es we re be low nor-
mal and/or they had lar ger LVEDd than nor mal. A’
wa ve ve lo city was hig her (0.13 ± 0.01 m/sn and
0.10 ± 0.01 m/sn, res pec ti vely; p< 0.05) and E’/A’
va lu e was lo wer (1.17 ± 0.4 and 1.88 ± 0.4, res pec -
ti vely; p< 0.05) when com pa red to Gro up 2. Me an
se rum BNP le vels of  ca ses with CHF fin dings and
left ven tri cu lar dysfunc ti on and/or with LVEDd
abo ve nor mal we re fo und as 1640 ± 1245.2
pg/mL,which was  2-fold hig her when com pa red
to the Group with CHF fin dings but wit ho ut left
ven tri cu lar systo lic or di as to lic dysfunc ti on  (p<
0.05). Ot her pul sed wa ve tis su e Dopp ler re sults of
the se two Groups with CHF did not show any sta-
tis ti cally sig ni fi cant dif fe ren ce (p>0.05).

In Group 1, a po or, po si ti ve and, non-sig ni fi -
cant cor re la ti on was fo und bet we en the se ca ses’ se -
rum BNP le vels and S and E’ wa ve ve lo ci ti es (r:
0.024 and 0.04, res pec ti vely), whe re as a non-sig ni -
fi cant cor re la ti on was fo und bet we en the se ca ses’
se rum BNP le vels and A’ wa ve ve lo cities. A non-
sig ni fi cant cor re la ti on was fo und bet we en se rum
BNP le vels and E’/A’ va lu es, whe re as a non-sig ni -
fi cant cor re la ti on was fo und bet we en se rum BNP
le vels and ti me in ter vals. When M MO DE va lu es
and se rum BNP le vels of the Group 1 we re eva lu a -
ted, a mo de ra te, ne ga ti ve, and sig ni fi cant cor re la ti -
on was es tab lis hed bet we en se rum BNP le vels and
IVSD and FS va lu es (r: -0.44 and -0.42, res pec ti -
vely) whe re as a non-sig ni fi cant cor re la ti on with
LVEDd and EF and a non-sig ni fi cant cor re la ti on
with LWPWd was de ter mi ned. The re was no sta-
tis ti cally sig ni fi cant cor re la ti on bet we en se rum
BNP le vels and age, body we ight, M MO DE va lu -
es, and pul sed wa ve tis su e Dopp ler re sults of the
ca ses in Gro up 2.

DISCUSSION
BNP and the N-ter mi nal seg ment of its pro-hor mo -
ne (NT-proBNP) is con si de red as a strong bi o mar -
ker in de ter mi ning the di ag no sis and prog no sis of
he art di se a ses.2

BNP li mit va lu e is sug ges ted to be at 100 pg/mL
in the di ag no sis of he art fa i lu re. This va lu e is 95%

spe ci fic for HF di ag no sis and has a sen si ti vity of
82% for all HF ca ses and, ac cor ding to New York
He art As so ci a ti on (NYHA), and a sen si ti vity of 99%
for class IV ca ses. Stu di es show that this va lu e is mo -
re de pen dab le than all of the ot her pa ra me ters. In
ad di ti on, the ne ga ti ve pre dic ti ve va lu e is to o high
un der 100 pg/ml, whe re as this va lu e is ap pro xi ma -
tely 96%2 un der 50 pg/mL. In our study, 70.6% of
the ca ses in Gro up 1 clas si fi ed as he mody na mi cally
sig ni fi cant had con ge ni tal he art di se a se fin dings on
their physi cal exa mi na ti ons. The ma jo rity of the se
ca ses we re  di ag no sed as DCMP. Me an se rum BNP
le vels of pa ti ents with CHF and  wit ho ut   CHF we -
re ap pro xi ma tely 27 and 32 ti mes mo re than the ca -
ses in Gro up 2 (p< 0.05). Me an se rum BNP le vel of
all DCMP ca ses with CHF fin dings, sig ni fi cant left
ven tri cu lar systo lic dysfunc ti on and big ger  LVEDd
we re sig ni fi cantly high.

BNP re le a se is re gu la ted by blo od pres su re and
vo lu me lo ad. A cor re la ti on was found bet we en left
ven tri cu lar cham ber vo lu me, left ven tri cu lar end-
di as to lic pres su re, and plas ma BNP con cen tra ti on
was fo und.9 Ho we ver, BNP al so in cre a ses in di se a -
ses ef fec ting the right ven tri cu le, such as pul mo -
nary em bo lism, pri mary pul mo nary hyper ten si on,
cor pul mo na le and arrhy thmo ge nic right ven tri cu -
lar dyspla si a. Ho we ver, this in cre a se is smal ler
when com pa red to ca ses with left ven tri cu lar dys-
func ti on.2 In  ca se 1 of Gro up 1 who was di ag no sed
as  cor tri at ri a tum,  se rum BNP le vel was me a su red
as 897 pg/mL; This va lu e was smaller than the av-
e ra ge value of Gro up 1 and it was con si de rably hig -
her than the me an value of Gro up 2.

Di as to lic dysfunc ti on, a drop in S wa ve ve lo -
city, E’ wa ve ve lo city,  E’/A’ va lu e, and  an in cre a -
se in IVRT are fo und in di as to lic dysfunc ti on by
pul sed wa ve tis su e Dopp ler ima ging.13 BNP has be -
en shown to in cre a se in di se a ses le a ding to LV di-
as to lic dysfunc ti on, such as aor tic ste no sis,
hyper trop hic car di om yo pathy, hyper ten si on, and
res tric ti ve car di om yo pathy. Ho we ver, this in cre a -
se is smal ler when com pa red to the one in systo lic
dysfunc ti on. BNP le vels ha ve be en shown to in cre -
a se li ne arly with the se ve rity of the di as to lic dys-
func ti on.14,15 In ac cor dan ce to pre vi o us re ports,
ave ra ge S wa ve ve lo city was fo und to be lo wer in
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Gro up 1 as com pa red to Gro up 2, whe re as  me an
A’ ve lo city was de tec ted hig her in Gro up 1. The
E’/A’ va lu e was fo und lo wer than nor mal in Gro up
1 and nor mal in Gro up 2. IVRT was de tec ted to be
lon ger in Gro up 1 as com pa red with Gro up 2. Ho -
we ver, to re gards to E’ wa ve ve lo city va lu es, a sta-
tis ti cally sig ni fi cant dif fe ren ce was de tec ted
bet we en the two Groups.

So me stu di es sug gest that CNH as says, in par-
ti cu lar a BNP as say, may be use ful for the di ag no -
sis of left ven tri cu lar di as to lic dysfunc ti on. In a
study performed on 34 pa ti ents,  no sig ni fi cant cor-
re la ti on was fo und bet we en a CNH as say and dec -
re a sed di as to lic func ti on at tri bu tab le to
do xo ru bi cin-in du ced car di o to xi city in chil dren
with can cer. The re a son for so me of the se conf lic -
ting re sults may be  dif fe rent ca u ses and/or mec ha -
nisms res pon sib le for car di ac dysfunc ti on.16

The va lu e of BNP in the di ag no sis of iso la ted
di as to lic dysfunc ti on is similar to that of in systo lic
dysfunc ti on. In the exclusion of cli ni cally sig ni fi -
cant left ven tri cu lar di as to lic dysfunc ti on (LVDD),
BNP va lu es lo wer than 57 pg/ml ha ve a 100% ne g-
a ti ve pre dic ti ve va lu e. In pa ti ents cli ni cally di ag -
no sed with HF and with nor mal LV func ti on, BNP
has be en fo und to be the stron gest pre dic tor of
LVDD.2 In this study, a sig ni fi cant  cor re la ti on was
not de tec ted bet we en tis su e Dopp ler pa ra me ters
and se rum BNP le vels.

In the study, the me an se rum BNP le vel of ca -
ses with CHF along with systo lic dysfunc ti on
and/or who se LVEDd are hig her than nor mal, and
al so who we re fo und to ha ve di as to lic dysfunc ti on
fin dings in pul sed tis su e Dopp ler ima ging we re fo -
und to be ap pro xi ma tely two ti mes hig her as com-
pa red to the Group that has CHF fin dings but no
left ven tri cu lar systo lic or di as to lic dysfunc ti on,
and this fin ding was sta tis ti cally sig ni fi cant.

Alt ho ugh bra in nat ri u re tic pep ti de test can not
dis cri mi na te systo lic and di as to lic dysfunc ti on on
its own, in si tu a ti ons whe re systo lic func ti ons are
fo und nor mal with ec ho car di og raphy, low BNP le -
vels re jects LVDD pos si bi lity cli ni cally.2 In our
study, LVDD was not de tec ted in any one of the

ca ses of which se rum BNP le vels we re low. As
LVDD is de tec ted in all of the ca ses with CHF ac-
com pa ni ed with systo lic dysfunc ti on and/or in ca -
ses with hig her than nor mal, LVEDd the re a son for
the hig her me an se rum BNP le vels de tec ted in the -
se ca ses may be ema na ting from systo lic dysfunc ti -
on only, di as to lic dysfunc ti on might be
con tri bu ting to this high le vel as well. On the ot her
hand, as a sig ni fi cant di as to lic dysfunc ti on was not
de tec ted eit her in the com pa ri son of the ca ses in
Gro up 1 with CHF fin dings and without any systo -
lic dysfunc ti on and with nor mal LVEDd with Gro -
up 2, it was fo und that the se rum BNP le vel in
the se ca ses in cre a sed wit ho ut ec ho car di og rap hic
systo lic or di as to lic dysfunc ti on fin dings.

CONCLUSION
BNP is an im por tant di ag nos tic mar ker of he mody-
na mi cally sig ni fi cant ven tri cu lar car di om yo pat hi es,
es pe ci ally the ones le a ding to vo lu me and pres su re
ele va ti on in left ven tric le.

In the se types of car di ac di se a ses se rum BNP
le vels in cre a se wit ho ut a sig ni fi cant systo lic or di-
as to lic dysfunc ti on. BNP can be used  as a scre e -
ning test. It al lows early di ag no sis of the CHF. It
must be remembered that ef fec ti ve cli ni cal ma na -
ge ment is ava i lab le when me di cal the rapy is ad-
ministered early.

Sin ce BNP le vels are hig her in ca ses with sig-
ni fi cant systo lic and di as to lic dysfunc ti on when
com pa red to the ca ses wit ho ut, it is use ful in the
clas si fi ca ti on of  CHF. It can even be used as a gu i -
ding pa ra me ter in re fer ring the ca ses with an in di -
ca ti on for early ope ra ti on or, in contrast, it can
con tri bu te re du cing the in ter ven ti ons, such as car-
di ac cat he te ri za ti on and early ope ra ti ons (on the
con di ti on that ot her in di ca ti on-ge ne ra ting pa ra -
me ters are con si de red as well). All of the se re sults
pro ve the usa bi lity of BNP in di ag no sis and fol low-
up in pe di at ric car di o logy.
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