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[Abstract] Objective To observe the influence of fluid resuscitation on patients suffered from myocardial
injury with severe sepsis and septic shock, and to evaluate the markers of myocardial injury during fluid resuscitation.
Methods Acute physiology and chronic health evaluation I (APACHE Il ) score of 78 patients with severe sepsis and
septic shock induced by combined injuries was 18-35. Serum cardiac troponin I (¢Tnl), N-terminal-ventricular
natriuretic peptide precursor (NT-proBNP) and the hemodynamic parameters were recorded before, 3 days, and 5 days
after treatment, and correlative analysis was conducted. Results ~ Serum c¢Tnl was increased in 62.8% (49/78 ) patients
with severe sepsis and septic shock, and in 73.5% of patients (36/49) the increase was greater than 2—fold of the
borderline value, and in 30.6% of patients (15/49) was greater than 4—fold of the borderline value. The patients with
elevated serum NT—proBNP at admission accounted for 46.2% (36/78), and after fluid resuscitation treatment, patients
with continuously rising value accounted for 74.4% (58/78 ). The serum ¢Tnl, NT—proBNP, pulmonary arterial wedge
pressure (PAWP) and cardiac index (CI) after treatment in survival group (55 cases) were obviously improved, and
changes in them in non-survival group (23 cases) was not obvious. The serum ¢Tnl (wg/L) and NT-proBNP (ng/L)
levels in the non—survival group were distinctly higher than those of the survival group (¢Tnl 3 days: 2.09 + 1.00 vs.
1.57£0.93, 5 days: 1.78 £ 0.67 vs. 0.72 £ 0.51; NT-proBNP 3 days: 3.52 £ 0.73 vs. 3.16 £ 0.65, 5 days: 3.21 + 0.66
vs. 2.66 £0.58), and CI (ml*s™+m™) was obviously lower than that of the survival group (3 days: 57.6 6.2 vs.
68.3 £5.6, 5 days: 40.5 +4.7 vs. 80.7 £6.8, all P<0.05). The cTnl level (pg/L) of 46 patients whose fluid
resuscitation achieved the target was lower than that of the 32 cases without achieving the target (1.16 +0.62 vs. 1.97 =
0.76, P<0.05), and the CI (ml*s™+m™) was obviously increased (61.2 + 6.4 vs. 49.3 + 6.1, P<<0.05). The results
suggested that whether the fluid resuscitation achieved the target or not was not related to changes in serum NT-proBNP
and PAWP. A positive correlation was found between serum ¢Tnl and NT-proBNP  (r=0.865, Y=2.069 + 0.695X,
P<0.01), also between NT—proBNP and PAWP (r=0.762, Y =1.125 + 4.929X, P<0.01), and a negative
correlation was found between ¢Tnl and CI (r=-=0.891, Y=50.623 — 6.114X, P<<0.01). Conclusions There is an
obvious myocardial injury in the patient with severe sepsis and septic shock, and fluid resuscitation can improve the

myocardial injury; the serum levels of ¢Tnl and NT—proBNP are related to the prognosis of patients, but the significance
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of NT—proBNP guiding the fluid resuscitation can not be ascertained.
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natriuretic peptide;  Cardiac troponin

7 Y RE N TR R R I R R LA &
fEEAE, PR BEIREENZHE TR
vy, K2 509%™ F e EAE 8 24 A] 4 B [l 72 B2 A
WLERH , 1 ELRSFE AR 1 AR TR m A 9T
L R B AR FIGYT (EGDT) ™48 B il Bk
" GREE B ORI AL D RE . AR
[ JBT e 73 B 7 e 5 AR e P PR e £ A I R
PORE, BRI SR S5 Lk B D D RE R .

1 &RS5HEZE

1.1 FEEHE. 8k 2008 4E 3 H % 2010 4F 11 A
APt iz FmAE W B (ICU)MGA I 2 A 1 80™ &
JHe B i AN e dE AR v FR 3 78 ]

YRAFRAE A5 6 2003 4F 12 F 32 [ Bk = Uil
25 | fEEIREE 23 (ACCP/SCCM )il 5E 1 7™ F e BR9E
R REVEIR e R B 2 bR i

HEBRARAE 4R >70 & 8 <12 % 35 5 Wb g
T BT R gL Y AP kLR GRS
AVERT 7 d #zad B sh Db de e . BRE . ERABE
R A7 Bl R AR 8 A A RS AL SR A 5 A
Ve 2P O USTFE (AMI) FSE R (5 ) LR
EI(ECG)FIHH .

ARWFFEFF G A A AR, I R B e 2
FLSAEE, TR A R SR JE S R
1.2 JAIT T 28 2008 4 E BRI TERETE S, R
BLLAIT RS M 3, USRI B ARt SRR IR R
I, [FI B RH DAPTER G, AR B D BE VB 5 SRR B
FEIRIT o
1.3 Srd S54Ehatail
131 4l OARTE 5 NAEGA e T4 .
@ EGDT 5 75 BRI 3 d 453
KIRPRALFNIE bR .

1.3.2  RllHEds M i : TRFEIRITHT(0 h) X697
3 d.5 dHCHFRIK I , SR A 2 G 5 O LIS 25
F1 1(cTnl ), G 2 PR 5 A5 i 7 N A Sit—
L33 RN KRR (NT-proBNP ) 5 #E47 45 U B2 07 4%
AR £8 TR A R S ) 500 2 1 8l 124 S 8K

1.4 Giitspabsi. SR SPSS 13.0 Gt b ki 14k

DOI: 10.3760/cma.].issn.1003-0603.2012.04.010

FEAI H A B2 25 DA HRIEREE(07078)
YEHBL:050051 A1 5% L BERFR A5 = BB 22 F
EEEE . #+ R, Email: dsm_123@163.com

Fluid resuscitation;

Myocardial injury;  Ventricular

i30T o NT—proBNP ik i 5icdfe 2 M 25 53 A , 28514k
(logl0) et i S IE A0 o THt TR IAEL £ FRife
25 (x+ s) o A ELE T ¢ K256 s THBORERE L SR 3R
N s BRSO A TAE O /30T . P<<0.05 Ry 2
ECEME -9

2 # R

21 —fBIEN 78 BIAERE S N EE A (4
FE VOB BT LR B R E R A E i
P B 0545 ) BO™ e s e A sE MR o, Hor
T 56 B, Lotk 22 191 AR (53 £ 17) % Ak
AR SR MR 24 T (APACHE)
VA3 18 ~ 35 435 BRAE X TOHH v 0o o A1 e
ok

2.2 WL AGAR AL 8 7 24 250 e 45 5 -
62.8%(49/78 ) I B IMLTE Tl T, b f 73.5%
(36/49) B FETHRER TIEH S %M 2 f5 0 L,
30.6%(15/49) [FEF B IER S AN 4 50 1.
ABEBT IS NT-proBNP FHE 8 (ZAFRRHF IES1H)
i 46.2%(36/78) , Z WA I 5 NT-proBNP 2% 7t
Ik 74.4%(58/78) .

1 RN AR B IRITE M oTnl Al
NT-proBNP 7K-F-E06 97 /i W1 B A, O HE i 45 %L
(CDEHAYT A BT (3 P<0.05) ;56T 41iR97 )5
ML ¢Tnl A1 NT—proBNP 7K 1 & &= T A7 16 40,
CI B B A FAFIG 4L (H) P<0.05); 7735 L AL T
HIRIT IR S KA (PAWP) Y0 & TR 7T
(¥ P<0.05), TMiPZLEJCHH 255 . DR ¢Tnl Al
NT-proBNP 7KV 5 & WA .

£ 1 RETWUE™E M BRI B A T B TRIT Rl R
¢Tnl NT—proBNP .PAWP CI 24k H#Z (3 + 5)

o ol Tl NT-proBNP  PAWP Cl
A5 A
o (pgl) (ng/L) (mmHg) (ml's™m?)
541 0h 55 2.03+1.12 350+0.72 11225 427+5.1

3d 55 157+093" 3.16+0.65" 16.7+34" 683+5.6"

5d 55 0.72+051° 2.66+0.58" 165+33" 80.7+6.8"

SETT4 Oh 23 275+ 1.63" 3.99:0.76" 10.7+22 50.0x5.7"

3d 20 2.09+1.00" 352+0.73" 17537 57.6+62"

5d 13 1.78+0.67% 321+0.66° 174+35" 405+4.7"

T Tl OIS EE 1, NT—proBNP: N A3 — 0 %8 1) 4 Ik i

R, PAWP: il S JKEL IR, CL: O HE LTS 50 S A4 0 h b4,
P<0.05; GAAEAFRI L, "P<0.05; 1 mm Hg=0.133 kPa

F2 RN R E SRR IAE HARZOR S



- 224 - Hf S O SRR 2012 4F 4 H 4B 24 555 4 W] Chin Crit Care Med, April 2012, Vol.24, No.4

I3 NT—proBNP Fll PAWP JC % ; WA R 95 ik 3 H
FROEAY A cTnl KR TR ikAr &, C1 K5 T
Kikbrd (¥ P<0.05),

&2 UEMEPEFIMEEEIR S RAIRE D) 3 d bR R IA bR
20 ¢Tnl NT-proBNP .PAWP .CI f{ [L4 (3 + 5)
14 ¢Tnl NT-proBNP
o (pgl) (ng/L)
HRIKBR] 32 1.97+0.76  3.15+0.61 173+3.6 493+6.1
ARAL 46 116 £0.62" 3.09+0.59 168+35  61.2+64"
P eTnl: O WUAESEE FI 1,NT-proBNP: N A — o0 % F 44 K A
R PAWP: ili h ik B, CT: O HE A8 50 5 R kbR dl L%,

*P<0.05;1 mm Hg=0.133 kPa

PAWP ClI

205
1) (mm Hg)

(ml+s" m?)

2.3 MM 75 ¢Tnl 5 NT—proBNP & i 3
IEAZE (r=0.865,Y=2.069 + 0.695X, P<0.01),
NT-proBNP 5 PAWP &2 I} 2 1EAH G (r=0.762, Y=
1.125 + 4.929X, P<0.01),¢Tnl 55 CI & i & fa A 56
(r=-0.891, Y=50.623—6.114X, P<0.01),

3 3 it

7 E e RE A RO 5 AR e — B ICU SR AL
TR DL B o o LA )™ B e e R R MR
SR H WA RAE , FARAE RO WL WO T 3t ) g
B, S 0% O HE I (CO ) T R AR PEAR M &
SRR RAEANIE T O LA TR L
A 2 3 O LI P EE SR 7, IR R | ECG
TEIZ WG L 8O LB A h U A, M (A
B o O R 3 AT S B0 AR K T
I, I AE R R 22 R O WUbR A 0 R s e W43
FARRE, Hird ¢Tnl 1 NT-proBNP 285 3 H T i
fE T BE D UIRE B B O WUAR 5,

Tl ZE BRI LA DA Ay 2 i SRR R S
SO R ERR S, IR AT AR e 2
0 LB G AR BE AN AE ZE D RE SR IR HEAE AN R P Y
TP 001 AR R (BNP ) & —Fh =B L a5 40
M WA 22 B, ELAT R R PR K i S A
7 - M EHKR - B RSB 4 RGN
YRR, 02 25 S e sl ) S r s st O UL
A UFTREL BNP 23318 2 o NT—proBNP 2 0 IEE R
Jit proBNP BY YA il A 1% 4 BNP J5 19 55—~ ,
SR U R M B TR AR bR s o,

EN I DU ~ S e 8 /(& n e 1) /(i G Y NPV
T A Gibs & AL sl 1228 A, A5 R EOR
60% LA I 19 7™ 7 Jie 75 i A1 M 55 AR v S A Tl
NT-proBNP B @ J+&, 18] cTnl F NT-proBNP fE

TS Wy 7 6 S RIS o AR DGk 23 B 435 2R ik
7, NT-proBNP 5 PAWP & I 3 IEAHSE, PR i)
NT-proBNP A 7] i J5 W ik 5 i &6 % W 74 52 75 v
PAWP (827840, FEARIEATA G LI 5 7777 W

() PR Tl i WS NT-proBNP {98 1Kok

T8 WKL T0IT . 530 BRI 52 953R 97

IRUTRBEAR T Tl ZKF- JEHN T CLLEAER A I3

INPRZH FIARIEFRAL NT-proBNP 7K P-4 UL B I 25 5%,

1M NT-proBNP H 48 SR 95 09 5 S AN g

BE

S5 3R

[1] Flierl MA, Rittirsch D, Huber-Lang MS, et al. Molecular events in
the cardiomyopathy of sepsis. Mol Med,2008, 14:327-336.

[2] ka2, 3 1B, X0 Wi 3Rk AL TR 7 ™ B e R AE 0 1)
AEAYRZIR. AP [l G FE R B2y, 2011, 23 104-105.

[3] Dellinger RP, Carlet JM, Masur H, et al. Surviving Sepsis Campaign
guidelines for managemant of severe sepsis and septic shock. Crit
Care Med, 2004 ,32:858-873.

[4] Dellinger RP, Levy MM, Carlet JM, et al. Surviving Sepsis
Campaign: international guidelines for management of severe sepsis
and septic shock : 2008. Crit Care Med, 2008 ,36:296-327.

[5] Fernandes CJ Jr, Akamine N,Knobel E. Myocardial depression in
sepsis. Shock,2008,30 Suppl 1:14-17.

[6] Levy RJ,Piel DA, Acton PD, et al. Evidence of myocardial hiberna—
tion in the septic heart. Crit Care Med,2005,33:2752-2756.

(7] FEIBG, FEhs e vk, 45 Bel-2 I p53 25 114k 1E IR TR SE K
Bl UL A0 1 94 v B P RIS b A e S R
2008,20 :733-736.

(8] WBXERA, A A, X077 B BURI G IO ™ Fh Jakge B SRR AR p A8
# BUSBIIEH. [ fEEE 2R, 2000, 21 :293-295.

[9] FINAL. N— Ay i 4 K A S o IUUES 261 1 548 P T g
WYSE R, P E PR AE & SR, 2011, 18:235-236.

[10] Ammann P, Maggiorini M, Bertel O, et al. Troponin as a risk factor
for mortality in critically ill patients without acute coronary
syndromes. J Am Coll Cardiol,2003,41: 2004-2009.

[11] verElst KM, Spapen HD,Nguyen DN, et al. Cardiac troponins I and
T are biological markers of left ventricular dysfunction in septic
shock. Clin Chem,2000,46:650-657.

[12] ZREME, H 28, 25400, U N ARG B 26k DR KT (4% HAE A
& WU WA A DF T b e S SRR % ,2011,23:
179-182.

[13] Bayes—Genis A, Pascual-Figal D, Fabregat J, et al. Serial
NT-proBNP  monitoring and outcomes in outpatients with
decompensation of heart failure. Int J Cardiol, 2007, 120:338-343.

[14] (BRI, E4 K. B BIGHIRIKAEIZ TR ST MO ) w3k A (.
T PG RS R, 2003, 10:319-321.

(ks H 9 :2011-12-19)
(AT - 2541



