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Factors influencing BNP level in early sepsis patients”

Cheng-jian Li, Yue-li Peng, Jing Liu, Qiong Wu, Zhi-wei Zhang,
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Abstract: Objective To investigate the factors related brain natriuretic peptide (BNP) in patients with
early sepsis. Methods Totally 123 patients with sepsis were collected according to the experiment design. The
experiment A was designed according to the results of blood culture. The patients with positive boold culture
were defined as positive group, and those with negative boold culture were defined as negative group. The
experiment B was further designed according to the classification of bacteria. The patients with Gram-negative
bacteria infection were taken as Gram-negative group, those with Gram-positive bacteria infection as Gram-
positive group. In both experiments, age, white blood cells (WBC), C-reactive protein (CRP) and procalcitonin
(PCT), APACHE 1I score, left ventricular ejection fraction (LVEF), creatinine, lactate, platelets and BNP were
compared between the two groups of patients. Multivariate regression analysis was used to investigate the
influences of age, WBC, CRP, PCT, LVEF, APACHE II score, serum creatinine, lactate and platelets on BNP
in the experiment A. Results The levels of BNP, CRP, WBC, PCT, platelets and lactic acid of the blood
culture positive group were significantly higher than those of the blood culture negative group. The APACHE
Il score, BNP, lactic acid and PCT of the Gram-negative group were significantly higher than those of the
Gram-positive group. There was no statistical difference in LEVF between the two groups in the experiment A
or B. Multiple regression analysis suggested that PCT was the major influencing factor of BNP. Conclusions
BNP and cardiac function do not have a correlation in early sepsis patients. PCT is the direct factor
contributing to the rise of BNP.
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Jiki £} K (brain  natriuretic peptide, BNP) & 4 %
PPl St e R Sk g A AE T A O o 5 3 7 B
JERTUS bR, W2 Wi A2 O E DR AR bR S
R R HE0E f8 5 BNP F i i B S e |8 3 R A
WU, ARBFFENT 55 TR AN B AR B R Rl 54326,
Xof 5 0 LI e B £ BNP T i PR = AT %
PHRIE IR o

1 #ABEFE

— R &Y
YEHL 2012 4F 2 H -2015 4F 2 7 AN K2 [t E
S FCs B B W EE finsie B B 57 (intensive care
unit, ICU) Al I EEAE 58 2 123 1] a0 A b it : DA
24 h WABE ; @QFF 6 MEBERE A2 Wrbmift: : W6 A sl AT
BRIy PR >38°CHE, <36°C , 0> >90 YK /min, I
WA >20 YK /min 53 B S, PaC0,<32 mmHg,
YT 40>12 x 1091 5% <4 x 10%/L 5% 40k 4 ff >
10%. HEBRFRHE : OREFEFAE B DIRe A2 FLONE . A
B G et ML R G B s s 5 @A R ABE A
LETEIR S Bk EE A AE 2O T i S R R G
;s @Y <18 % 5k >80 & ; D ABE 24 h AET- I ik
FRIT R
1.2 M RiAFEE

Cobase 601 %4> [ gl i fb 2% & OGS P 73 B R
4t (TEE X A A 5 B0 2R i I e 7 4 (R 2 1K
3], A 0 ~ 100 ng/ml; UniCel DxI 800 4
A BhAb2E R AR AT (SR D 5 2 IR RE A ) )
ik PR 6 (56 ] DL o 2 R R RE AN ) ), N 9
4 0 ~5000 pg/ml;i-CHROMA Reader 22 5¢ 6404t
X.C- F i PRI 7] & (4 [ Boditech MED 74
A]), LA 0 ~ 200 mg/L; CELL-DYN Ruby fi
SR IMA ML AT (SEREAERS A W] ) ; CX50 AU £,
2 R O s R L (SRR RN A A
1.3 FHik
131 S¥esrie FMRINRE SR 45 500 ks 37 B
HANMIEFE B ; F IR P RE R A R 24
P R TR 2H IR > B R 4
132 ARARLE WIS IEA ICU JG 7 B ES HL
MARAS 38 AR B RAS 95 v Co A TR 5 A4S 1 B4
T 7 P A 20 R A5 TG, A 1) B SR PRA T, ZE A PR
KT RBUNIEFARA A i BER P BIR A AT 1
PR A 74557 , RO A4 M 35 TR AR Y A 46 75 2
PR IR MR S BG 9% , B An A 34 >10 mi; w41

11

JRCAAR Il A5 A ) SR AR S ] AH R <5 miin,
133 wikpAied  BERZEMEML, A ORAI;
S AP AR s O U0 TR 12 A 0 2 T TR R D Al
AL
1.3.4 ALEFEAT MBI AR L H 40 (white blood
cell, WBC) .C e W # 4 (C-reactive protein,CRP) .,
[4m 2% )5 (Procalcitonin, PCT) . 228 5 1M 4345 (left
ventricular ejection fraction,LVEF) . Ifil/M . IfilL FL
i | I FULTT A 440 TR 2 s A, 7 S5 4 5 A A 45 SR i
R BRI SR FRREUE . AR B E A 1 RN
S0 5 B (R AIRME )4 T APACHE TTHT43
14 FItEFHE

AR SPSS 17.0 Gtk HHE VORI
igﬁ + 75‘/&%(% + S)ﬁ M(QZS’QB)%%/—T_\‘ s [i[ﬁiiﬁﬁ fﬁl\
Bl BRAIRS: , THECTOR IR IR L X 2 R, 5
R i 2 m gtk & 4 ml IH B R, P <0.05
ERAGITEE L

2 HR

—REE R

AN AMRTEAE B 123 B, Hod, Bk
65, 1t 58 il ; e/ IMERS 50 %/, e K 77 %, P
(63.75 +7.09) % ; ML K% 7% FH A% 55 P 25 4] (38.5% ),
o 21 $1(36.2%) , 4 x 240, ZR TSI HE X
( x?=0.067, P =0.796 ) ; 4t 1] 3% 5% 4= == PH A 14 55 1%
9 141](36.0% ), &t 7 #1(33.3%), 4 245,459
TGt X ( x %=0.036, P=0.850) ; Ifil 15 5% BH 1 2H
L5 PR TR A M LB B, 22 SRS R
X (P>0.05),

2.2 Iin s 7% BH % 48 70 B 1% 42 & #% \WBC.CRP,
PCT.APACHE |l ¥4 .LVEF A& ZLE . /MR A
BNP Eb3%

M5 77 B2 A 1L %% BNP (428.69 + 180.24 ),
CRP (165.06 +31.12),WBC DY 43 {ii ¥ 17.10
(1520,18.60) ,PCT P4 4313 %4 9.3(6.6,16.3), Ifil />
M P4 4317 %% 100(70,120), LR DU /v % 1.8(1.3,
2.2),APACHE I MU/ %k 28(23,30) ; IfiL 1% 3= FAE
¢H BNP (194.20 +112.09),CRP (135.27 +36.38),
WBC U431 %% 14.00 (12.00,17.00),PCT {7 %
2.1(1.2,4.5), 1L /MR 9535 %5 120(100,170) , FLi2
PY 4% 1.1(0.9,2.1) ,APACHE 1 P44 %k 14.00
(12.10,17.00), BHLHFE PR HLHE , 48 ¢ 4G 56wl Bk R 56
ERAGIFE X (P<0.05), WFE 1.2,
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2.3 BNP #IEZEMSTLIER TS
LA BNP Jy[HAs &, L APACHE T \WBC.CRP,
PCT. IV \FLER S LVEF kA 45 i, A7 2 o0k it
FIH M. 5IAZE K E P=0.05, SIBRAL 5K iR
P=0.10, R mJ5 ik 7 KR AIBRAPACHE 1T |
WBC . iliL /M FLIEE KL, B¢ J5 PCT .CRP 40 A [f]

H75 R . e RECR S 0.858, 1L J5 Y ) R AL

k1 0.730, FAATRIE RAF, &8 R A B3, Il
5 55 I k. BNP=-259.498+PCT x 14.007+CRP x
1.797;PCT (45 #E 171 )4 R 4 °H 0.518,95.0% 17 X,
[&] (confidence interval,Cl):10.602,17.413;CRP A
FRAENE 2 %0h 0.182,95%C1:0.317,3.278;PCT 11
B [E1 U5 Z2 50 <CRP (bR [ 5 22 %5, SR PCT Xif
BNP ({540 <CRP, %1l PCT.CRP 5 BNP #4541,

B
Z y =L

w2

F1 WEFR.NEF.C REEQRMMAKERILEE (x£s)

25 s | JWLEF /(mmol/L) CRP/(mg/L) BNP/(pg/ml)
M REFR P 65.65 + 6.02 93.67 +17.51 165.06 + 31.12 428.69 + 180.24
1B R e 62.61 + 7.46 83.01+17.69 135.27 + 36.38 194.20 + 112.09
il 2.344 3.246 4.631 8.903
P 0.051 0.052 0.000 0.000
R 2 WHAPACHE |4 WBC.PCT. . I/ME. BN LVEF KFEHLLE  [M(Qus, Q)]
2151 APACHE T 3¥4) WBC/( x 10%L) PCT/(ng/ml) I/ /(% 10°L) L& /(mmol/L) LVEF/%
MEEFEAPEZH 28.00(23.00,30.00) 17.10(15.20,18.60) 9.30(6.60,16.30)  100.00(70.00,120.00)  1.80(1.30,2.20) 0.60(0.58,0.65)
M¥EFEATELH  18.00(15.00,20.00)  14.00(12.10,17.00  2.10(1.20,4.50)  120.00(100.00,170.00) 1.10(0.90,2.10) 0.65(0.60,0.68)
Ul 144.50 1025.50 309.00 1166.50 1136.50 1045.00
PiA 0.000 0.000 0.000 0.002 0.001 0.540
%3 BNP #MMEZEMNZTEEASHTIEXSEH
o b . b & & 95%Cl
=N P t P
: TH LR
PCT/(ng/ml) 14.007 1.720 0.518 8.145 0.000 10.602 17.413
CRP/(mg/L) 1.797 0.748 0.182 2.404 0.018 0.317 3.278
x4 THEH . APACHE |45 ALEF.CRP.I/NME.BNP & LVEF K FERILEE (x+5s)
2151 AR 1% APACHE IL3E4: /4% JUATF /(ummol/L) CRP/(mg/L)  IfiiZMiR /( x10%L)  BNP/(pg/ml) LVEF/%
HELPHMEL 65.94 +6.41 25.00 +3.14 87.06 + 14.00 173.12 + 19.90 106.19 + 56.98 280.18+78.80  0.63+0.06
Hi2fAEZH 65.50 +£5.91 29.23+5.77 97.20 + 18.37 160.76 + 35.25 106.47 + 51.14 507.90 + 168.94  0.59 + 0.04
A 0.232 -2.719 -1.925 1.519 -0.017 -6.222 1.949
P 0.817 0.009 0.061 0.062 0.987 0.000 0.058

PCT.CRP 5 BNP 24t &, W3k 3 fillk 1.2,

(P<0.05), WL# 4.5,

24 WALR %5 WA WBC.PCT MZLE/KTEHLE  [M( )
3 N Z . g 27K L gl 73 R
2 MR R 1 APACHE T11F43(29.23 + e 0 MQ=-Qw)l
5.77)43 ,BNP(507.90 + 168.94)pg/ml, FLER DU i %L Gypy WBC/( x109L)  PCT/(ng/ml) L /(mmol/L)

2.14(1.32,3.06 ) mmol/L, PCT P44y %k 9.61(6.64,
16.02)ng/ml; = % B LR Y41 1Y APACHE T ¥4y
(25.00 + 3.14)4>,BNP(280.18 + 78.80 )pg/ml , FLI#& Y
3% 1.51(1.12,1.83)mmol/L, PCT VU 43 % 8.31
(6.52,16.73)ng/ml., ML LA, 25 5% A Gt X

H2 M 16.85(14.25,19.10) 8.31(6.52,16.73)
HBAME4l 17.10(15.30,18.40) 9.61(6.64,16.02)
Ul
PME

1.51(1.12,1.83)
2.14(1.32,3.06)

224.50 238.00 134.50

0.721 0.013 0.015
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BNP — Bk A Ay J2: T 22 00 WAL 406 ) 6 I 4 A
DEM UG TR, 2GRS B MR E T X
BNP &0 5 Al 20 f far P 5k 51 1 43 i 24, {H
KLOUCHE B[ F 5% & 3, e B2 4iE 855 (1) BNP Fil
LVEF Z Bl JCAHICM: .t A K, FERR S AE R P
BNP & S e 75 R

BNP J& T-HIGH Ik 215 , BNP & i1 B 70 ) 4k Ik Ry
PRIEDI BN T & R o J PRl 2 2 S e o %
134 A~Z IR prepro-BNP, V)25 N i 26 N2 Kz 1)
5 IE R 108 AN LR Y BNP HiA, AL
G 76 AN IR TCIE R N K BNP A A
32 MREFLIRIY) C ARyl BNPAHFFE 1R H BNP
RAFFERT S, BNP (A2 5 11 18 ~ 20 min,
AR PR, K4 BNP i IR Z A3
S AR RN BRAR A it , 2 b 2o UV R A 22 9
JURCTRRG P B2 i o AR IR ST HEBR B B0 400 R8T, HERR MR BEAE A8
HACRZE X BNP BRI

SHOR Z56E— A A5 IE B , 78 TG I PR B8 75 0

Bl EIE 19 00 JIE U 46 T REAS 42 i 5 28 % v BNP
JKEAL S BNP {5 CRP. 141 % 1(Interleukin-1,
IL-1) .42 6(Interleukin-6, IL-6) 1IEAH X, 1% & M
PER MEREAE T BNP 1Y -8 1 5 4 Bk S S v A
Ko FEARMEGY MK F7 ML BNP & L35 77 F %
4, APIL LEVF Lt , JoPA 22 5, 4 il L 2B
D IIRERERS LA 530 BNP 39000 55— AN A S2 i
HEER R L, IR 3% BH M AR SORE O EE T I R
BRI R, B0 o0 B & 30 I 355 % PR 41 1 PCT
WBC .CRP 1 T il 355 72 B PE 2, FE UK 55 3iE BNP 11y
T 55 FRAE N AFFEAH A . 253 LA BNP hRAE
iw, L APACHE 1I \WBC.CRP PCT . Ifil./)Mfx LA M
LVEF & A28 i, AT 2002V [m1U3 4347, 753 PCT,
CRP Xf BNP 7% 7E 5 i ,PCT X BNP (5% Wi & T
CRP, [Af PCT JZ T i 3 Ik e A2 B A B s
PRI E BNP s i EZE 20 R 2R

VALETTE 2607 A O ILZN A 4 D SI2 56 412 1 A ]
(9 UL 15 B8 £ B (Lipopolysaccharide, LPS) & ffi BNP
TR Sz & i EAAUERH 1L-1.1L-6 FlRRRsE
A (tumor necrosis factor, TNF- a ) ¥ A fig S 8500
JULZH B 7= 4= BNP; TOMARU %5833 , LPS AT LAVE
T Racl-p38 MAPK [¥i#f#) CD14 3Z &, N7 &K ILAE
I} CD14 (A1 inflt LPS B84 ,LPS 5 CD14 454
J5 0% Rac 1 p38 MAPK W55 ik, & CATA JT
FF{Ef BNP mRNA [k, HLL BArsE s
Y= AEGT , B R SR DG B IR PRAF G . ABFRE K
PR 22 B S 2H i APACHE T 43 .BNP .PCT
FFLRR = T s P R e 4 . (HP4H CRPLVEF
A JCHH i 22 5, R APACHE 1T #F4) \PCT & T
A TG HEMR TR, A 28— S CE I 58
UE S, LPS [a] &£ A LA i3 LSP-LBP-sCD14 =Kk
A W VE R BEAE 40 B 7= A K 2 E T F (TNF- o
IL-1.1L-6), 2EH IR WIHeHEE 5 BNP FLOD)
REN LA HH S, S E K F 7T BEAS S 20 BNP 34
M B ZR 1 PCT/ T8 W R #EE BNP 347y
FEMA R, H BNP USRS IEAE,

£ % X #:
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