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This study investigated retrospectively the correlation between the results of the N-terminal
pro—brain natriuretic peptide (NT-proBNP) and a routine blood test using a hospital information
system. The NT-proBNP is involved in the pathophysiology of heart failure. The results show that the

relationship between age and NT-proBNP was significant (£<0.01) with a positive correlation
(r=0.163). The peptide concentration showed a negative correlation between the total protein (r=
—0.250) and albumin (r=—0.270), and a negative correlation between the erythrocyte count and
hemoglobin and hematocrit (P<0.01). NT-proBNP had a positive correlation with neutrophils
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(r=0.227) and a negative correlation with lymphocytes (r=-0.236), showing significant results (£<0.01).
NT-proBNP and creatinine showed a positive correlation (r=0.594, £<0.01), and it was the most
influential factor according to multiple regression analysis (B=0.53, t=7.65). £<0.01). The concentra—
tions of NT-proBNP and uric acid showed a positive correlation (r=0.180, £<0.05). Lactate dehyd-
rogenase was observed as a factor affecting the NT-proBNP (B=0.20, t=3.28, ~<0.01). This
explanatory power had an influence of 43%. Therefore, the accurate test and related factors of the

NT-proBNP have significant clinical value.

Copyright © 2020 The Korean Society for Clinical Laboratory Science. All rights reserved.
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of F wAl= AR U 71554 oldolRial A ofRith1]
Ao Al Z0k(filling) T Y H<(ejection)9] —TLZ?H
T 7154 &40 7 olet BSt QAkESFo g S E et}

W27t FRTIYL 5 Ao, 2550 R ANAFE AjtS
of H T2 Uk 2B E2FE0 = olofd o= QUH2). AR
< 59 o AFTEC] 44~77% 7ol 2015 =] AFH
FHES R0 17+9] oF 1.6%01™, 204007 °F 3.4%7H4] 5

7F Aoz AGRI3]. A aAe AdEd-0), 2=
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47, 8l, @HAAKE AL, B Aeid, 3871, 7154
AL 5) [9-13], BF HARAEAHLAL, YEE ol HE =
(natriuretic peptide)@AFt B QsiH14-17]. 834 E=
A=A 92 L= et J4 Sl = ARt e
Q| 2 Heet thar Hodh AR S Saske SR
A Ho] kg 4= AT, 2, 18] A= RS
A= Hekst 71&(gold standard)e] H AT -2HIE A H
ek fIsf A Aol -5 5T o= U= A2k
H(biochemical marker)7} 8-851tH19]. Ak 2| #
UES o HE|=oll= AR UES o HE]=(atrial natriuretic
peptide, ANP), ¥ YEF o] HE]=(brain natriuretic
peptide -2 B-type natriuretic peptide, BNP), C& UE
& ] WE|=(C-type natriuretic peptide, CNP)7} 1.0
ANP= 2 AHojlA BNP= 2 A4 M= g5 &
AT EE0ITH15]. AR Ae2 BNPRF N-Eth =2~
¥ LUEE o]k FE}o| =(N-terminal pro-BNP, NT-proBNP)
7+ 25 AARR o 8E 1 Qlrt. 55| g P, AR
o Xk, ol T 529 YA AFFAR A JTH19]. 22
NT-proBNP =533 W35 (acute coronary syndrome.
ACS) ZAolA &5 ol &3t 4= Qo= B a7} Qitt. BNP &
7 ofzt E=3xd(troponin)olH 1 C-RkgA Tl
(high-sensitivity C-reactive protein, hs-CRP)] A5
AP AES o] At A= o] Stk 2] B Agskek
2 ;o ol 7HAE BAlol S5te] AP T B 1ol AR
SH= A o] ZhAte] of| - ol Sof =22 =TH20]. WA
£ A= SFAo] e SRS ti0= 24417t olUiell &
I3 NT-proBNPE 73 SRSt & APt T <
A, ekl A2t v wsto] RIS A=
Aot Xk 913t 7|2 AR =G-85t} skt

O, XN o

R

SFAo] Y1 Ys SRS tiAto 2 gl o, QlEslE B 1
3ol= 591 oqte AAM AR XA aboratory information
system, LIS} 851901, IRB AoHA|Z Wit

(1041479-HR-202004-004).

1. AT O
20194 795E 129714] 671E 53 471 ER 9 &
YU 0] -3-FAo] HIE51o] NT-proBNP 5 NHARS HES
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Ol SRS o= 59| glo] FARIE 1848 Adsto] A
T= Al
2. YA

AAISIFAAR= ARSI 717 |(Hitachi 747, Hitachi
Co., Nagashi, Japan)& AF8slo] 4=t @30z =4
3 =2 FthilA(total protein, T-P), EF-(albumin,
Alb) 2=2E(globulin, Glo), &9&8]%¥(total bilirubin,
T-B), €721 AT o] ZA(alkaline phosphatase, ALP), O}~
HZEP]E ol HolgAaspartate  aminotransferase,
AST), ¥eEd oh]'=Ho] G4 alanine aminotransferase, ALT),
ZZYAHE(total cholesterol, T-Cho), EHQAZA
(blood urea nitrogen, BUN), Z&|o}E]d(creatinine, Cre),
QAKuric acid, UA), 3EdY glucose, Glu), At 448
“(lactate dehydrogenase, LDH), WEE(sodium, Na), Z
H{potassium, K), @3+=(chloride, Cl), C-¥+3-d Tz
(C-reactive protein, CRP), Z#°o}E]d 7to|do]A(creati-
nine kinase, CK)°]ck.

3. HX[ZAALEAL

AAE AR A complete blood cell count, CBC)=
A sETEA7](Sysmex XN-1000, Sysmex Co., Kobe,
Japan)E Aot =it EDTA 8402 45 &=
2 Wid-Kwhite blood cell, WBC), A&-Hred blood cell,
RBC), @M4(hemoglobin, Hb), A&+ -8-4-8(hematocrit,
Het), @43 platelet, PLT), €5 segmented neutrophil
granulocyte, Seg), BX7Hlymphocyte, Lym), T@¥{monocyte,
Mono), ZAFHeosinophil granulocyte, Eosin), S+
(basophil granulocyte, Baso)°]tt.

4. SAZN AL

FAZTHARE ARG IARHEA7](Sysmex  CS-1600,
Sysmex Co., Kobe, Japan)E Argslo] 4=t 243
E.2 12 EEH] AZKprothrombin time, PT), PT =A] A4}
3} v1& (international normalized ratio, INR), 5 ESH
ZtAEA 7K partial thromboplastin time, PTT)O]t}.

5. A% EX|XHAAL

AR HA R A cardiac marker)= HIESISHEA]7|(Cobas
e411, Roche Diagnostics International Ltd., Basel,
Switzerland) RIS AMgolo] SEUE SHTES
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NT-proBNP2} 488 AHotEld 7lold|o]A(creatinine
kinase-muscle and brain, CK-MB), EZX(troponin I,
Tnl)o]ct.
6. Zut SAH &4

o145 H|o|E|9] 7% independent t-test = Wilcoxon's
rank-sum testE °|-8510] Ht, HFZHALE Lokl A5
th H53 Ams 7 e AT R Hx, RS2 A5,
AP S ARARAS - B5t0] A 2xfel vl wstal ofof|
UE U5 HEA 0 E FFES A SARE 1S
SPSS Ver.21.0 (SPSS Inc., Chicago, IL, USA)2- o]-8s}o] &
A5IHAL Pvalue<0.05 Q1 A2 A f2/do] A=A
o2 o5ttt

2 1

1. QatalatziAL 2t

R Bt A2 %A 69.41+17.96A4), '3/ 67.23+
17.98A1, o1/ 71.94+17.71-1= Ag8o] w2 Zloli= gISith
dgAte] PAsIRkAA Ak 241 Soteld ol AE
Aotelal B Aol wE Aol giglth R4S WA

Table 1. Results of clinical chemistry in subjects

5.97+4.56 mg/dL, AL 4.56+1.53 mg/dLE UEREC
o, Zeoted 7lo|dlo] A= g/do] 144.87+161.07 IU/L,
0]4JL 96.09+78.09 IU/LE QA Fgoleld 7lo]djo]A
LR o] o J Tt BAH 0 = FOfgt Aol & UEITH <
0.01). tA] ddslskAAL 2= Table 13 2.

2. THET AR HASTHAL A

1
ohte] AAETLAAL ATNe] Bk WETE, AP,

P19t SFT, B, T, SARE SHT] Hh 2}01
= QU0l. B0 HE T8 5 /1A AIR= FAdo] o34
B} 9o BAKoR ROl Aolg LERNCA<
0.05). FATRS HF222.02+85.93 10°/uL, ‘B3 218.98+
90.54 10°/uL, 03432 225.55+80.62 10°/uL, O ojAoA]
A =2 S UEUITE ZREFH AR FET o4
oA, Z2EZR AZE A AT} v 8T B ERR S
2B FAJo] oA KT} =2 RS ERRITH Table 2).

t

3. AEEXIX HAL 21}

NT-proBNP+= ZA| 3+ 2001.51+5551.64 pg/mL, &
3 1667.68+£4655.60 pg/mL, 9/3 2390+6447.77 pg/mL
2 ojdo] P} =2 ko] Yelsitt A3 IHotEd

Total (N=184) Male (N=99) Female (N=85)
ltem F t
M=SD
Age (yr) 69.41+17.96 67.23+17.98 71.94+17.71 0.85 —1.78
T-P (g/dL) 6.64+0.72 6.65+0.74 6.61+0.70 0.18 0.37
Alb (g/dL) 4.11+0.75 4.14+0.87 4.09+0.57 2.68 —1.04
Glo (g/dL) 3.46+12.28 2.58+0.63 4.48+18.06 3.72 0.27
T-B (mg/dL) 0.64+0.59 0.65+0.60 0.63+0.59 0.00 0.27
ALP (IU/L) 85.73+36.43 90.19+41.23 80.54+29.27 1.43 1.80
AST (IU/L) 41.36+113.53 47.92+146.01 33.72+55.67 2.05 0.85
ALT (IU/L) 27.67+£51.55 28.29+45.55 26.94+58.03 0.00 0.17
T-Cho (mg/dL) 156.97+49.59 151.39+52.83 163.47+44.97 0.08 —1.66
BUN (mg/dL) 30.27+125.03 38.70+169.51 20.44+18.89 2.23 0.99
Cre (mg/dL) 1.03x0.77 1.09+0.95 0.95+0.92 2.11 1.29
UA (mg/dL) 5.32+2.06 5.97+4.56 4.56+1.53 b.77% 5.03**
GLU (mg/dL) 166.24+87.51 175.78+102.21 155.13+65.30 5.57 1.60
LDH (IU/L) 205.86+85.12 201.89+89.30 210.48+80.24 0.85 —0.68
Na (mmol/L) 138.55+6.93 138.11+5.90 139.07+7.97 1.76 —0.93
K (mmol/L) 4.12+0.67 4.19+0.74 4.04+0.55 0.93 1.57
Cl (mmol/L) 101.84+23.70 102.93+31.45 100.56+8.17 0.59 0.67
CRP (mg/dL) 3.15+5.61 3.09+5.53 3.20£5.73 0.11 —-0.14
CK (IU/L) 122.35+131.50 144.87+161.07 96.09+78.09 6.84* 2.66%*

Abbreviations: T-P, total protein; Alb, albumin; Glo, globulin: T-B, total bilirubin; ALP, alkaline phosphatase; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; T-Cho, total cholesterol; BUN, blood urea nitrogen; Cre, creatinine: UA, uric acid; Glu, glucose; LDH, lactate

dehydrogenase; CRP, C-reactive protein; CK, creatinine kinase.
¥Pp<0.05, **P<0.01 by independent t—test.
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Table 2. Results of complete blood cell count and blood coagulation test in subjects
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Total (N=184) Male (N=99) Female (N=85)
Item F t
M=SD
WBC (10° pb) 9.61+5.24 10.06+5.67 9.09+4.67 0.76 1.24
RBC (10" L) 3.98+0.69 4.07+0.76 3.89+0.59 3.63 1.79
Hb (g/dL) 12.38+2.20 12.69+2.43 12.01+1.86 8.65%* 2.16*
Het (%) 35.51%6.55 36.59+7.19 34.25+5.48 5.19* 2.50*
PLT (103/uL) 222.02+85.93 218.98+90.54 225.55+80.62 0.65 —0.62
Seg (%) 68.71+16.13 68.92+15.69 68.47+16.70 0.25 0.18
Lym (%) 22.10+13.97 22.44+14.69 21.71+£13.15 0.24 0.36
Mono (%) 7.21+£3.09 7.44+3.19 6.93+£2.97 0.14 1.13
Eosin (%) 1.62+1.99 1.49+1.62 1.78+2.37 3.40 —0.95
Baso (%) 0.20£0.41 0.18+0.41 0.21+£0.41 0.71 —0.49
PT 13.51+7.74 12.88+2.53 14.25+11.05 5.b4* —1.11
PT INR 1.61+6.98 2.03+9.49 1.11+0.60 2.83 0.89
PTT 28.50+6.58 29.18+5.03 27.71+7.99 0.44 1.50

Abbreviations: WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; PLT, platelet; Seg, segmented neutrophil
granulocyte; Lym, lymphocyte; Mono, monocyte; Eosin, eosinophil granulocyte: Baso, basophil granulocyte; PT, prothrombin time; PT INR,
prothrombin time international normalized ratio; PTT, partial thromboplastin time.

*P<0.05, **,<0.01 by independent t-test.

Table 3. Results of cardiac marker in subjects

Total (N=184) Male (N=99) Female (N=85)
Iltem F t
M=SD
NT-proBNP (pg/mL) 2001.51+5551.64 1667.68+4655.60 2390.31+6447.77 2.35 —0.88
CK-MB (ng/mL) 2.60+2.98 3.12+3.75 1.97+1.47 7.68** 2.79%*
Tnl (hg/mL) 0.51+2.77 0.67+3.59 0.32+1.32 2.90 0.86

Abbreviations: NT-proBNP, N-terminal pro B-type Natriuretic Peptide; CK-MB, creatinine kinase-muscle and brain; Tnl, troponin I.

**p<0.01 by independent t-test.

7loldlo| A= AR B 2.60+2.98 ng/mL, ‘943 3.12+3.75
ng/mL, 944 1.97£1.47 ng/mLZ ‘g/do] o/dHT} BAH 0.
2 G5 A JetH(P<0.01). EEXU [ = A% B4
0.51+2.77 ng/mL, ¥4 0.67+3.59 ng/mL, 94 0.32+
1.32 ng/mLZ #AJo] oA g} =2 748fo] YERHTHTable 3).

4. EEX(X ZAR} efetstHAe]

AEALe] AAE-S NT-proBNP2} ko] AA(r=0. 163) &
BAE & FOloltHP<0.01). T A (r=—0.250)2+ &
B)(r=—0.270)2 NT-proBNP2} 2] AlHHA| = EAZ 0.
2 747 fefst Z3E UERSItHP<0.01). FdorEd
(r=0.594)} ZAPrA G4(r=0.273)= NT-proBNP2} Z+
7} FO] AAR Fofst IAIE VERITHP<0.01). 84K
NT-proBNP9} o] AHAZ |ojst IAS Uepict
(r=0.180, P<0.05). 4743 Fdoteld 7lolvlol A= g
(r=0.212)7} ZAFEATAN(r=0.254)9}F 217} oFo] ARiatA|
£ Hetiglo BAK o2 ool 2<0.01). @F UE

2 AR Aot d Zlolvlo| A 2o A R SAIA
o2 FOJ5IHtHr=—0.242, P<0.01). 9= EZ Ry
19} oFo] AJTTAR SAZ o= Folgt Aaprt YeRFTtH <
0.01) (Table 4).

5. AEEXA HAIR TRSEAHAL X HASTAHAL 2t

IR A AL AEHr=—0.329)2F F4
(r=—0.324) 1831 8+ 84E(r=—0.282)2 NT-proBNP
O} 717+ Fo] AT A= FAE 0 &2 Rt AyE UE itk
(P<0.01). W& ZFEHANWBC differential count)] 23}
9} NT-proBNPL] A= S5} o] AR SAK LS
2 8915191 0™ (r=0.227, P<0.01), BEFE= 20] AlhA
2 BAHCE Fo5t9itKr=—0.236, /<0.01). - EEE
EARAZERE AR AEoted 7Hold|o] A} Fe] BAIE
Hetiglom A& [o5tlthr=0.278, £<0.01). W
A rEAAR ER R = 35 29 #A(=—0.173,
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P<0.05), Z7Hr=0.165)2F FHHr=0.187):= TAH =
9] FAE RO H(P<0.05), BHGIHAR} ERE
19 A= TR EFH AR 0] T2 AR 0= R
BIHTHr=0.244, P<0.01) (Table 5).

Table 4. Correlation of cardiac marker and clinical chemistry

6. SYXQ LUHAR| N-ZH Z2-5| HEF Ol

HEIO|=0f| CHEF H&f

SR HAALRE NT-proBNPLR] AHA7| Qle=
3} v B4 AT FER2 11.800 2 FARRARS fo
AR BFEAo] A3t ACoE ERIFITHA<0.01).
Durbin-Waton #4-2 2.09% A= 7Ho] AREHA17} Q=
Zo 2 Ueh 3R o2 23l BE o2 YERITHTable
6). AR EHHAL 5 AT} = FEETE] TE3]

1

ool

=

Variables NT('F:g/rSnEIS—I;IP ((r:1 g;r’:]/ll?) (ngT/rr]*lnL) HEAE NT‘IDTOBNPQ} O] 1 32 0.66 02 Fo| ATHA 7}
NToroBNP (/) 1 . . Ao 43%°] FFEE UEH A Figure 1). 342 2
CK-MB (IU/L) 0.074 1 - AAL 3ot g2 HERgke] 0.53, t 352 7.65% P<0.01
Tnl (ug/L) —0.011 0.045
Age (yr) 0.163* 0.212%* —0.01
T-P (g/dL) —0.250** —0.023 0.046 Table 5. Correlation of complete blood count, blood coagulation test
Alb (g/dL) —0.270* 0.056 0.052 and cardiac marker
Glo (g/dL) 0.051 0.028 —0.010
T-B (mg/dL) 0.045 0.125 ~0.039 Variables Nioprodie - CleMB m
ALP (IU/L) 0.101 0.038 ~0.073 (pg/mb) (ng/mb) (ng/mb)
AST (IU/L) 0.004 0.045 —0.012 WBC (10°uL) 0.090 0.028 -0.063
ALT (1U/L) —0.009 0.051 -0.015 RBC (10" L) -0.329** -0.047 -0.008
T-Cho (mg/dL) —0.056 —0.096 0.000 Hb (g/dL) -0.324** -0.038 0.001
BUN (mg/dL) 0.049 0.021 —0.009 Het (%) -0.282** -0.051 0.004
Cre (mg/dL) 0.594** 0.058 0.005 PLT (10°/uL) -0.111 -0.030 -0.045
UA (mg/dL) 0.180* 0.105 0.050 Seg (%) 0.227** 0.102 -0.173*
GLU (mg/dL) 0.047 0.011 —0.066 Lym (%) -0.236** -0.108 0.165*
LDH (U/L) 0.273** 0.254** —0.029 Mono (%) -0.091 0.049 0.187*

Na (mmol/L) —0.122 —0.242** 0.079 Eosin (%) -0.097 -0.067 -0.024
K (mmol/L) 0.117 —0.096 0.005 Baso (%) -0.039 -0.124 -0.060
Cl (mmol/L) —0.063 —0.120 0.790** PT 0.031 -0.017 0.244**
CRP (mg/dL) 0.075 0.027 —0.055 PT INR -0.019 -0.025 -0.010
CK (IU/L) —0.037 0.665** —0.060 PTT 0.022 0.278** 0.025
Abbreviations: See Table 1, 3. Abbreviations: See Table 1, 3.
*P<0.05, *P<0.01 by pearson’s correlation t-test. *P<0.05, **P<0.01 by Pearson’s correlation t-test.
Table 6. Regression of routine blood test factors and pro-brain natriuretic peptide
Dependent Independent 2 95% Cl F/R/R?/
variables variables Beta SE t R D-W
Lower Upper
NT-proBNP Age (yr) —0.56 20.91 —0.82 —58.50 24.079 11.80**/0.66/
(pg/mL) T-P (g/dL) —0.50 589.52 —0.65 —1545.54 781.722 0.43/2.09
Alb (g/dL) —0.65 612.11 —0.79 —1691.24 725.194
Cre (mg/dL) 0.53 500.61 7.65%* 0.353 2839.15 4815.402
UA (mg/dL) —0.61 191.02 —0.90 —520.13 194.473
LDH (U/L) 0.20 4.05 3.28%* 0.074 5.30 21.297
RBC (10"L) 0.05 1213.48 0.30 —2027.03 2763.406
Hb (g/dL) —0.16 426.42 —0.93 —1236.46 446.911
Het (%) 0.03 110.82 0.19 —197.68 239.801
Seg (%) 0.15 41.06 1.22 —30.96 131.124
Lym (%) 0.08 48.12 0.50 —71.02 118.944

Abbreviations: See Table 1, 2, 3.
¥P<0.05, **P<0.01 by multiple regression analysis.
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Z2ollA] NT-proBNPol| =S H|A= 810 = YeRth
(Figure 2). A48 4= HER] 0.20, t FHo] 3.28%
o™ P<0.012 BA1F 242004 NT-proBNPO]|
B PA= A= YEPtHFigure 3).

2k

i

2 e N S S W @A S
2Rl FHGA R AIHAIR} HATE NT-proBNP2] 2312}
S AR R A0 LISE B8R 54 A=
At UES o HEE g SR U LUES o] A+

-8 SH= A0, NT-proBNP= L= % 23(prohormone)
L5 UYEF ol FEfo| = Aaz A ¥ A= 4EF]
of Hkgsto] H A ZAZOA F= = A ER

30000.00-

25000.00+

20000.00-

15000.00

NT-proBNP
(pg/mL)

10000.00

5000.00

001

Regression standardized predicted value

Figure 1. Linear regression analysis between NT-proBNP and routine
blood test factors.

3 - o (¢}
000000 o o P<001

20000.00-

NT-proBNP
(pg/mL)

10000.00-]

Creatinine (mg/dL)

Figure 2. Linear regression analysis between NT-proBNP and
creatinine level.
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Y= -FA6E7] Aol ArdollA Eal=a = AR ] e A
shof] odgITH21, 221
A% NT-proBNP =] )= AlRA] 2Jehd /43
H, A Xjol7h EA 510 504 v|Rte] 739 24 88 pg/mil,
o4&} 152 pg/mL osto |, 504 o< 739 FA} 227 pg/mL,
o2} 334 pg/mL osto|eh22]. £ AollA %= NT-proBNP
+=°973(2390.31+6447.77 pg/mL)°]| ‘B/d(1667.68+4655.60
pg/mL) Ho} B =7 UYept o A2 0 & 50132 Qlelch
AP} NT-proBNPL] A= o] A4A(r=0.163) 2 B4
402 FEBISIRPO.0D. OI2f B 2001 Sehuly
59 A% 3712 NT-proBNPL] 5712} g0 X]'O]
Hgh Al 5Ugh Ao|tH23]. £ AolA &
proBNP 55+ & thild(r=—0.250)7 S5E1I(r= *O 270)
& 2o AR FAA = 77 ot AXE LRIt
(P<0.01). YHFII2 AFYE} TRE 7P efE IS EolH,
FFIEet BF, 1RV Y, o 2 IEg H ARHC=E Ql
ot APGET} o] Sl= =
NT-proBNP7} **7}:?;_—% IFRlo| Hasl= WAE TRt
drol] 427“34 152
St ATE LERd A

o]?é-lLQ_

r
HFPI
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Figure 3. Linear regression analysis between NT-proBNP and LDH
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