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[Abstract] Objective To analyze the prognostic risk factors of patients with sepsis and the clinical
characteristics of patients with septic myocardial injury. Methods A retrospective study was conducted. The clinical
data of 300 patients with sepsis admitted to emergency department of Zhongshan Hospital of Fudan University from
September 2017 to June 2020 were enrolled, including basic information, blood test indicators and auxiliary inspection
indicators. The patients were grouped according to myocardial injury and the clinical characteristics of patients with
septic myocardial injury were analyzed. According to 28-day prognosis, they were divided into survival group and
non-survival group. The differences in various indicators between the two groups were compared, and binary Logistic
regression was used to explore independent risk factors for death in patients with sepsis. Results In 300 patients,
47 patients were excluded for previous heart disease or lack of the main inspections, and 253 patients were enrolled finally.
(D Myocardial injury occurred in 136 out of 253 patients (53.8%), and 117 without myocardial injury. Compared with
the non-myocardial injury group, the myocardial injury group had higher blood white blood cell count [WBC (X 10%/L):
9.7 (6.7, 13.4) vs. 8.3 (5.4, 12.2)] and procalcitonin [PCT (ug/L): 0.61 (0.18, 4.63) vs. 0.23 (0.09, 0.99)] at admission, and
more Staphylococcal infections (17.6% vs. 2.6%), more arrhythmia (sinus tachycardia: 30.9% vs. 23.1%), more ST-T
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changes (26.5% vs. 23.1%), lower left ventricular ejection fraction [LVEF: 0.60 (0.54, 0.65) vs. 0.62 (0.60, 0.66)], higher
pulmonary artery systolic pressure [PASP (mmHg, 1 mmHg = 0.133 kPa): 38.0 (32.2, 46.0) vs. 33.0 (30.0, 40.2)], and
worse prognosis (28-day mortality: 44.1% vs. 6.0%, all P < 0.05). Logistic regression analysis showed that PCT increased
[odds ratio (OR) = 1.039, 95% confidence interval (95%CI) was 1.018-1.060, P < 0.01], LVEF decreased (OR = 0.828,
95%CI was 0.729-0.941, P < 0.01) and sinus tachycardia (OR = 3.512, 95%CI was 1.417-8.702, P < 0.01) were clinical
characteristics of septic patients with myocardial injury. @ A total of 186 of the 253 patients survived, and 67 died with
28-day mortality of 26.5%. Compared with the survival group, non-survival group had higher myocardial markers and
inflammation markers at admission [cardiac troponin T (¢TnT, pg/L): 0.06 (0.02, 0.17) vs. 0.02 (0.01, 0.05), N-terminal
pro-brain natriuretic peptide (NT-proBNP, ng/L): 3 037.0 (1 308.7, 12 033.7) vs. 893.9 (272.8, 2 825.5), creatine kinase
(CK, U/L): 144.5 (57.5, 660.8) vs. 89.5 (47.8, 201.0), WBC (X 10°/L): 10.5 (6.7, 14.6) vs. 8.6 (6.0, 12.0), C-reactive
protein (CRP, mg/L): 89.2 (54.8, 128.5) vs. 63.8 (19.3, 105.6), PCT (ug/L): 2.13 (0.31, 11.79) vs. 0.28 (0.10, 1.25), all
P < 0.05], and more sinus tachycardia and atrial arrhythmia (41.8% vs. 22.0%, 29.9% vs. 17.7%, both P < 0.05). Logistic
regression analysis showed that ¢TnT increased (OR = 2.115, 95%CI was 1.189-5.459, P < 0.05), sinus tachycardia
(OR = 2.557, 95%CI was 1.103-5.929, P < 0.05) and atrial arrthythmia (OR = 2.474, 95%CI was 1.025-5.969,
P < 0.05) were independent risk factors for 28-day death in patients with sepsis. Conclusions Myocardial injury is

an independent risk factor for death in patients with sepsis. PCT elevation, LVEF decreased and sinus tachycardia are

main characteristics of patients with septic myocardial injury, which should attract clinical attention.
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Bt BT R M R AR T U o, 2
A TR AR R L LR AE R R s e 2 e
iE N A2 A AL TR, TARRAT
AR 2 T MR RE AR DGR O WL £ B IS, (B 45
MIEIP)E ) H AT E PR b B X T R M oG
PO LR B T RS bRt T B LX)
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© HFIhBEA4 (BFINAE Child-Pugh 232% 10 4385 L)
) @ Bise A4 (LT = 186 umol/L 55 /) sk
B R <60 ml/min, 5% 1% M4 B % (chronic kidney
disease, CKD)3 2 & L)L | 1.

1.2 (BB ARBETE N IR AIE ST, 455 BE 2R AR B
bR, Cad i B B PR AR B B o At (LS
B2019-281R), Fr A7 K I A6 47 E 45 25 & s K
J& AR R

1.3 BORMIAE

131 BEARTORL . WOBE B E B —BORE, AR
AEIE | HEREBIE A 5 10 % AR ABE I Y S A
S AR TS 1T (acute physiology and chronic
health evaluation II, APACHE II). SOFA /43, & AE
Wt I 1) K2 9% T L SR A L R i A LA R i TR e
HAFT R bR AR B A eI A2 A5 A O L
P O3 E O LT WLES 2 ) T (cardial
troponin T, ¢TnT) >0.03 pg/L (fb2 Kk a5 504 M
55 S ARP AR T, FLHEBR AL T AL NERSR . iR
HAEBEIASE 1 At AT & FaRpRiE RN AL
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SN ST A BN 28 d, W5E
L LSBT, 385 28 d AAP R DL,

132 WEAER

1321 DAURGIREY KR EN T« ¢ TnT . N A
Jigi4M BT (N-terminal pro-brain natriuretic peptide,
NT-proBNP ), LR ( creatine kinase, CK), AN F
2t 3145 (white blood cell count, WBC )., C- [ W 45
(C-reactive protein,, CRP) FHFESS 2 5t (procalcitonin s
PCT) %5,

1.3.2.2 e R ARG A A5 R - F SR AN AR
(aortic root diameter, ARD). Z&.0» 5 N 48 (left atrium
diameter, LAD). Z& ZE &7 1 W K ]9 #2 (left ventricular
end-diastolic diameter, LVEDD ), 7= % W45 1R N 42
(left ventricular end-systolic diameter, LVESD ), % [f]
P& JE£ & (interventricular septum thickness, IVST), /2
% J5 BE JE E (left ventricular posterior wall thickness,
LVPWT) %5 S B A 311535 (left ventricular
ejection fraction, LVEF )., fili 2j ik W& 48 H (pulmonary
artery systolic pressure, PASP). T3 %0 3 ~ 54>
OB BT A A A 200 5 1 BRI SE A
1.3.2.3 CHUE: B A R B A 58 AR, Ot
O H BT R A E R

1.4 GeitefJrik i SPSS 25.0 & GraphPad Prism 5
BTG o M. T TR S R A 43 A ) LA

B + bRl 22 (R £s) Ko, R J7 2250 B KWk
A ¢ KB 5 o S AR A0 A D0 LA A 2 (0 A 580
(M(Q, Q) )Fom RAAESE AR S . A5 R}
VIE e Fos, RS . R T Logistic
0] U5 32 0 B e B 0 A8 R AR O U A S AE T ik
SETERE R R . 2] 32 TAERAE 2L (receiver
operator characteristic curve, ROC {12k ), 53#7 ¢ TnT X
PR I FANE . P<0.05 MZERASITE L,

2 & B

2.1 FEARTERE - 300 kAL B, HERR 35 1RE
TEAEAE O ERENE DA S 12 il = = 2R A 25 R i A8
H I 253 BB E A BT, 253 BlEE T, Bk
156 31, 2ok 97 195 - X047 (68.7£16.9) % 5 Horfr,
136 51l & A LR 0, 117 Bl & A LB G 5 28 d
A7 186 {61, FET- 67 1 JHERA 26.5%

2.2 RERREAH RO WU 5 B4 I PRARFAE

220 AR LA A T 2 SR A BT AR
(£ 1~4): SR LR, O WU 4 A8 5 il
WBC Fl PCT B, JR g 48 4 3K 11 s L7 B vy, O
R ST-T U JO R # T 2 , DB A §27R LVEFR
FEAIK  PASP BT, HLFUS 5722 (34 P<0.05),

2.2.2  MRFRAE A R A O LR O3 R S I R 2R 40 B
(2 5) K00 5RO IR O P 4L R e 2 R A
it LR FRNA Logistic [RIHAERL, 250 5

®1 EERECISG AEMKSERE REER . BRI R RRES LR

. % WBC [ X10°L,  CRP [mg/L, PCT (ug/lL, JERILIRL (B (%)) SRl (%))

: ) M(Q, Q) M(Qr, Q) M(Qy, Qy)) B R WKE MR MEMRE G R MARREE ERR
RN 117 83(54,122) 69.0(20.7,105.7) 0.23(0.09,0.99) 93(79.5) 10(8.5) 16(13.7) 9(7.7) 10(85) 8( 6.8) 3( 2.6) 20(17.1)
ODIWE 136 9.7(6.7,134) 71.2(28.8,119.7) 0.61(0.18,4.63) 121(89.0) 12(8.8) 20(14.7) 12(8.8) 5(3.7) 30(22.1) 24(17.6) 36(26.5)
Zix Ml -2.506 -1.275 -5.028 0.651 0693 0001 0323  1.040 1274 5.647 0.271
Pg 0.012 0.202 0.000 0420 0405 0974 0570 0308 0259 0.017 0.603

¥ : WBC Jy FAAIMII AL, CRP Jy C- UM AR T, PCT MFEESRIE, G N 2 BT

x2 RERECINBRGRAKRSERE OHEBEERILER

1 Bk LVEF PASP [ mmHg, ARD (mm,  LAD (mm, LVEDD [(mm, LVESD [(mm, IVST [mm,
- (%) [M(Ql,vQU)] M(Qr,yon)] M(QI,’QI!)] M(QI.’QU)] M(Qr,yon)] M(QI.’QII)] M(QL’QU)]
oG 117 0.62(0.60,0.66) 33.0(30.0,40.2) 31.5(30.0,34.0) 38(35,41) 45.5(42.0,49.8) 30.0(27.0,32.8) 10(9,10)
DA 136 0.60(0.54,0.65) 38.0(32.2,46.0) 32.0(30.0,35.0) 40(36,44) 47.0(42.0,51.5) 31.0(27.0,35.0) 10(9,11)
Z 18 -3.828 -3.383 -0.671 -3.134 -2.324 -2.682 -2.524
P 0.000 0.001 0.502 0.002 0.020 0.007 0.012
g % LVPWT (mm, RETRMRE BEZRMRE REEINGRR  WESE  AEERL DEBER
) (B M(Qu, Q)] (il (%)) (Bl (%)) (51(%)) (#1(%)) (1 (%)) (#1(%))
WA 117 9(9,10) 18(15.4) 13(11.1) 12(10.3) 22(18.8) 9( 7.7) 16(13.7)
DRI 136 10(9,11) 46(33.8) 28(20.6) 28(20.6) 39(28.7) 20(14.7) 22(16.2)
ZIx* i -2.241 12.842 7.750 6.728 1.508 2.136 0.144
P 0.025 0.000 0.005 0.009 0.220 0.144 0.704

TE : LVEF 72 % 115358, PASP Wik, ARD S ESIKIRESA4E, LAD Jy7c.0 5542, LVEDD S 76 &7 sk IR 42, LVESD
F A WAEIAAR IR, IVST R B FRJEEE, LVPWT Ry 22 % J5 BE R 5 1 mmHg=0.133 kPa
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%3 EBREOIRGRARSEESORELTE RO NRSINR ta SEENER I 2 P e

- o B (] (%)) WL 15 3 HLA I PCT T L O LVEF BEAIS
A FHELS ST B Pk TS U Bl B I R

: kMR DKW CIRRE 3 e S BB e 22
UG 117 27(23.1) 27(23.1) 16(13.7)  4( 3.4) u S
DAURGAL 136 42(30.9) 36(26.5) 37(27.2) 15(11.0) 2.3.1 ARG AR H AT A (R 6) -
¥ i 6554 59% 445 48l FRLL S HET IR TEVE ) S | LRI | ke
PAH 0.010 0.015 0.035 0.028 o - PINNTFVRION
LR E 22 RS2 (B P>0.05) 5 [0

%4 RassonmsRarsEesmarnes [ e R e R R

. B 28 d AL AR R T B T 1) LU B A A A B s (2 P<0.01),

b (1) (%)) (Ji7e, M(Qy, Q) 232 A[FIFUE AR WS bR L (£ 7): 5
AL UERma 117 6.0( 7) 2.30(1.41,3.35) 2 » R e
LR i2E 136 44.1(60) 2.90(1.56,3.78) HEAPALILEL, %tfﬁ‘%%/\ B b LB 73 5 5 A
X7 16.191 ~3.881 RYERFoKF R, M ahid i s Dk
P 0.000 0.000 W I T (3 P<<0.05).

x5 BREERERLEOCIHRGEREZER Logistic B354

=2y OR fHi 95%CI P1E Fetn OR 95%CI P
5 1.241 0.519 ~ 2.967 0.628 IVST 1.180 0.881 ~ 1.579 0.267
A 0.998 0.968 ~ 1.028 0.892 LVPWT 1.182 0.765 ~ 1.826 0.451
WBC 1.030 0.946 ~ 1.122 0.496 TR AR 1.079 0.388 ~ 3.000 0.883
pPCT 1.039 1.018 ~ 1.060 0.000 TR = 2RI L 1.224 0.368 ~ 4.072 0.742
Ak R 2.757 0.504 ~ 15.085 0.242 2 = B o B it 1.555 0.544 ~ 4.441 0.410
LVEF 0.828 0.729 ~ 0.941 0.004 SO sl 3.512 1.417 ~ 8.702 0.007
PASP 1.045 0.999 ~ 1.092 0.054 ST-T B2 1.505 0.665 ~ 3.410 0.327
LAD 1.033 0.970 ~ 1.100 0.312 RO 1.399 0.537 ~ 3.645 0.492
LVEDD 1.222 0.960 ~ 1.555 0.103 eI E SN 0.898 0.194 ~ 4.162 0.890
LVESD 0.715 0.508 ~ 1.007 0.055

HE WBC N I8, PCT MRS R, LVEF 22 % ST/ L, PASP izl ki, LAD AZe.0 5 NAE, LVEDD b Z2 2 & 5kiioR
NAE, LVESD K2 R4 AR INAR , IVST S [a] B2, LVPWT N2 J5 BEIRRE , OR ML, 95%CT Jg 95% 1l {5 X 1]

Fx6 AR 28dFERARSEREERNERELR
i B AR R (1 (%)) RO (1] (%)) R IRAR (15 (%)) BAEBE ]

25 -
= () (BI(%)) (5, xks) mME WERR M M WIKE mn BEE @ wHsERE §EE (d,M00,00)]

AR 186 116(62.4) 68.1+17.4 92(49.5) 51(27.4) 158(84.9) 13( 7.0) 24(12.9)15(8.1) 11(5.9) 19(10.2) 6( 3.2) 40(21.5) 13(9,18)
Pl 67 40(59.7)703+15.2 32(47.8) 17(25.4) 56(83.6) 8(11.9)12(17.9) 6(9.0) 4(6.0) 19(28.4) 10(149) 27(40.3) 10(5,22)
Xl Z1E 0.148  -0382  0.057  0.105 0.070 1586 1.012  0.051 0000 12703 10560  8.935 -1.538
P1H 0.701 0.703 0811  0.746 0.791 0208 0314 0821 0987 0.000 0.001 0.003 0.124

T G RO PR

R7T AE 28d BUGFHARSESRE N . OB S K OB EEFRIE R

5% ¢TnT NT-proBNP CK WBC CRP PCT

({ﬁﬂ) [P—g/L’M(QLsQU)] [ng/L’M(QIJQU)] [U/L’M(QI.’QU)] [ XlOQ/L’M(QI.’QU)][mg/LvM(QIJQII)][P«g/L’M(QIJQU)]
AL 186 0.02(0.01,0.05)  893.9( 272.8, 2825.5) 89.5(47.8,201.0) 8.6(6.0,12.0) 63.8(19.3,105.6) 0.28(0.10, 1.25)
T 67 0.06(0.02,0.17) 3037.0(1308.7,12033.7) 144.5(57.5,660.8)  10.5(6.7,14.6) 89.2(54.8,128.5) 2.13(0.31,11.79)

415

Z 18 -5.119 —4.711 -2.132 -2.329 -2.415 -4.864
P1H 0.000 0.000 0.033 0.020 0.016 0.000
1 (ke LVEF PASP FErEshid ST-T 735 LA EOEAE
- (f) (M(Q.,Q,)) (mmHg, M(Q,, Q,)) (#1(%)) (5i1(%)) (51(%)) (#1(%))
M 186 0.62(0.57,0.66) 35.0(31.0, 44.0) 41(22.0) 58(31.2) 33(17.7) 14(7.5)
T4 67 0.62(0.58, 0.65) 38.0(32.2,43.0) 28(41.8) 30(44.8) 20(29.9) 5(7.5)
Z1x* i -0.284 -1.536 -3.270 -0.310 -2.265 -0.024
Py 0.777 0.124 0.001 0.756 0.023 0.981

e TnT D IUIUESZE T T, NT-proBNP 2y N A S KA , CK S LRI , WBC g AT 14%, CRP 2l C- ) W85 11, PCT g R 22 it
LVEF Jg 72z 5515340, PASP S iligh kI 5 1 mmHg=0.133 kPa
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233 JEEBRE ST fER R A - AR S
FET AR b 25 S HA i T2 B R bR, B AL
PR  RYER T SO il | kO AR
W RURYIR AR Logistic AR, 25 B @R,
FERCIE T M) AR5 R 5, T THim L S0 3)
o K B O A R O MR AE R A 28 d SR T Y
SEfER R (3 P<0.05; % 8), #F—2 ROC %k
ST R, oTnT FUIN MR FEAE B 28 d AET- /Y ROC
A2k T~ 1 X (area under ROC curve, AUC) & 0.73, X
RAERWHE N 0.04 ug/L, BUBE K 81.7% , KE 5N
55.3% (& 1), BEHA.Co LA 43 55 e B i 8 25 T30 AH
5, BADIERT (eTnT Fri ) O HERH (L3
T DR R ) B MERERE AR R T AU T
TG 2%,

BEEERE 28dRTREEERN

Logistic B354

FEFR OR fH 95%CI P18
el 1.352 0.647 ~ 2.825 0.422
AR 1.005 0.981 ~ 1.030 0.670
¢TnT 2.115 1.189 ~ 5.459 0.027
NT-proBNP 1.000 1.000 ~ 1.000 0.154
WBC 1.014 0.939 ~ 1.095 0.725
CRP 0.998 0.993 ~ 1.003 0.425
PCT 1.015 0.997 ~ 1.033 0.111
S st 2.557 1.103 ~ 5.929 0.029
Pt H 2.474 1.025 ~ 5.969 0.044
G W 1.749 0.628 ~ 4.866 0.284
R ER A R 2.100 0.539 ~ 8.177 0.285
B 2438 1.000 ~ 5.945 0.050

1T T RO AUIEEHE A T, NT-proBNP A N A i 4 KA1
WBC i A4, CRP 2 C- i, PCT NREE5 R, G- R

2 BAVER , OR EHEL, 95%CT J9 95% Al {5 X [l

2.3.4  MeEE BE O B O WU iR ) sh A A
S HGHER (F 2) « JET- 4 EE B IE]) ¢ TnT
1 NT-proBNP ¥ 25T} 5 5 FEAR A 34, CK I HF
SRR, HLAA R s FAE AL (35 P<0.05),

0.43+ g;g.i u Hif}éﬂ WA
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