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Abstract

Objective: A systematic review of risk factors leading to septic cardiomyopathy provides a theo-
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retical basis for its prevention. Methods: CNKI, VIP, Wanfang, CBM, Pubmed, Embase, Web of
Science, Cochrane Library and other databases were searched by computer. After literature screen-
ing, quality evaluation and effect size extraction, the data were analyzed using Stata14.0 software.
Results: 21 literatures (Before August 2022) were finally included, with a total of 5258 cases of
sepsis patients and 1960 cases of septic cardiomyopathy. Meta-analysis showed that NT-proBNP
[OR = 2.48, 95% CI (1.71, 3.56)], PCT [OR = 1.17, 95% CI (1.09, 1.26)], APACHEII score [OR = 1.89,
95% CI (1.44, 1.48)], diabetes [OR = 2.0, 95% CI (1.61, 2.48)], Age [OR = 1.05, 95% CI (1.03, 1.08)],
low mean arterial pressure [OR = 0.5, 95% CI (0.41, 0.61)], SOFA score [OR = 1.46, 95% CI (1.17,
2.21)], troponin I [OR= 1.04, 95% CI (1.02, 1.06)] were associated with the pathogenesis of septic
cardiomyopathy. Conclusion: NT-proBNP, APACHEII score, PCT, diabetes mellitus, age, CK-MB,
SOFA score, troponin I, lower MAP are risk factors for septic cardiomyopathy.
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1. 5|8

Jie B9 O JLIP (septic cardiomyopathy, SCM ) 75 i 5 i i 2 R I —Ff 7™ 55 FF ACRE 0o LI 5 28 iE V2
FEA WA MOA R AR 4R RS K2 IR B 5 3 1 O R A B B R B[ 1] 17 H BTXT SCM. iR
BRI E S, HF K SCHERIRIE SCM FI IR 10%~70%A%E[2], B IRERE T 5 10 5 R PO L4 i 3
AR NG v] DU 2 B XA Ok, EFE 4 El &7 sk IR i 2 O A O =, AEBUAN A O
H BRI R S IE A /2 [3]. SCM AR AEAMN 2 B I8 25 I ROE B, ZESOmTE Ik . [FIB tsfn 1 i
HWETE AR RIS R R R O VUR B e AR, T RRHER IR R, A BT T T A
HGEIRIRES o AR E A1 2022 4 8 H Rl R 3 B 5% T IR EEAE Lo LI AH 9% (195 451 xof JE A 52 A A 271
WHIT, SIS Meta 2047 7515 2R SR VTG EE Mo JULI9E 1) S B DR 25, DRy LRSI o 42 1) - it A T A 4 o

2. #ERIATE
2.1. ANER

2.1.1. W&

Bl P A0 T 3 B 491t BRI 72 Bl 3 BA BRI 9, B o PR 8 S 3 SR S
2.1.2. iR

JERE 2T 2016 4F 2 H 6 [E 5 E BE 25 (SCCM) AR P A& B3 22 24 2 (ESICM) & R A 1 3.0
FRUE[4]. BT B BTXS T R ERAEAR S0 IR 2 Wb dE i R S8 —, 2% B WA 2% 10 SCERAS IR BITF AL 58 SN -
HEBRBEAE O, ERREERE LAl 3@ ik o IF B 75 7R EF (. < 50%, sKE WSS E > 0.01 ng/ml [3] [5].
2.1.3. I 0H

AT FFF B R E I E 5 DB I T T R B A6 B2 (2 2 il 58 AOAS BE A hr v
2.2. SCERHERRAR

1) BEAESEA MR sEGRE O S8 JeCadii O VLR 52 ORI . RO R . St RO 5
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OERE . IR DBITFIR TR A ARSI RLR &AL EahlikcRE . AR R 510 &
PERACEENE . 1B IR R DhREA 2. B S Bt m . ks S5 . 1B TR ZE VI . AT 25O
HERPER OIS B . 2) ARRBIXTIRAASIBE 7T, HAEAR <50 6. 3) giitathAs, FiaddE A
B, AREWRDUIN RN 95% M F X [0]# . 4) HE KRR,

2.3. EER

THEAURS R b SR RS P E R L 4. 577, CBM. PAKTESCHEE: Pubmed. Embase.
Web of Science. Cochrane Library 555 ¥ AR W L R AR KR SCHIR B SEA TR 2R, D EREREE
W) R DN IRERIE . O . IRFEILAE . O DhREA . SEREER . WEIR BT, BB,
[ #5117 Y. Sepsis, cardiomyopathy, Risk Factors, Case-Control Studies. 1 Pubmed 2 M (((“Sepsis”
[Mesh]) OR ((((((((((((((((Bloodstream Infection[Title/Abstract]) OR (Bloodstream Infections|[Title/Abstract]))
OR (Infection, Bloodstream[Title/Abstract])) OR (Pyemia[Title/Abstract])) OR (Pyemias[Title/Abstract])) OR
(Pyohemia[Title/Abstract])) OR (Pyohemias[Title/Abstract])) OR (Pyaemia[Title/Abstract])) OR (Septice-
mia[Title/Abstract])) OR (Septicemias|[Title/Abstract])) OR (Blood Poisoning[Title/Abstract])) OR (Blood Poi-
sonings[Title/Abstract])) OR (Poisonings, Blood[Title/Abstract])) OR (Poisoning, Blood|Title/Abstract])) OR
(Severe Sepsis[Title/Abstract])) OR (Sepsis, Severe[Title/Abstract]))) AND ((“Cardiomyopathies” [Mesh]) OR
((((((((((((((((Cardiomyopathy[ Title/Abstract]) OR (Myocardiopathies[Title/Abstract])) OR (Myocardiopa-
thy[Title/Abstract])) OR (Myocardial Diseases[Title/Abstract])) OR (Myocardial Disease[Title/Abstract])) OR
(Disease, Myocardial[Title/Abstract])) OR (Diseases, Myocardial[Title/Abstract])) OR (Cardiomyopathies,
Secondary[Title/Abstract])) OR (Cardiomyopathy, Secondary[Title/Abstract])) OR (Secondary Cardiomyopa-
thies[Title/Abstract])) OR (Secondary Cardiomyopathy[Title/Abstract])) OR (Secondary Myocardial Diseas-
es[Title/Abstract])) OR (Myocardial Diseases, Secondary[ Title/Abstract])) OR (Disease, Secondary Myocardi-
al[Title/Abstract])) OR (Diseases, Secondary Myocardia[Title/Abstract])) OR (Myocardial Disease, Second-
ary[Title/Abstract])) OR (Secondary Myocardial Disease[Title/Abstract])))) AND ((“Risk Factors” [Mesh]) OR
(((Factors, Risk[Title/Abstract]) OR (Factor, Risk[Title/Abstract])) OR (Risk Factor[Title/Abstract]))).

2.4, EkREIEM

KH NOS (Newcastle-Ottawa Scale) &K ([6], AN AT 71522 VAT,  WBFFENFERT LSS
IR AT ELPE . R FE D A 3 AN T H A T GO STRR AT BEAT IO VEY, TN 9 4, >8 N
R SCHR, 7 A R R SCHR, <6 4 K DL Ay R S B R SR .
2.5. Gt

1) M EAEIH: KA Statal4.0 WAEFAT Meta 5347, JEREZE A OR H & 95% CI #4176 3F. 2)
SRR S0 s SR TR 5 B SR R R AR G A Q AR IR HEAT R, 35 P> 0.05, 1P <50%, & K
BRI HEAT Meta 2)47; 45 P < 0.05, T2 > 50%, RMZWIAZEEG R, kEEBELEN AR R
BEAT B A, TR AT BB S T 3 P R M SRR . 3) SRR AT ASHIE ST I TR B A s DT
BRI, SN SRR TBUR M 0T, DRSO Rt . 4) REMmMMRHIE: @it ik}
P I 7 A A7 AT R R A 55
3. 58
3.1. XHRENER

TR E] 2666 Fa STk, HA T SCCiEk 1199 57, 800k 1467 75, HEBRE & SCHik 515 &, @i
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PRI ZR S S . RGEVTO . SRR HRRR 91 5%, 2D HEERASG TR 1942 3. FHERL T 3430,
MGt E A FIREHE A EE, ARE IR AN HEERARHEATT 1T DAAIER, RN
21 Fi IR AR W TR (1 Meta 70T (K 1)

o [BIRRERR

k26665
MERES XS
215158

HBRRZEN, &
. BISLRNE

% | MIFFEISCRK206058

MRAETHE
194285

BEFER
mk118%

AERER
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Figure 1. Literature selection process
1. CHRTF IR
3.2. ARG EFMRETMN
AN 21 FREFL, Horb 20 o BT BRI TS, 1 RONIABIRE T, BRIk B 5258 9, ARk
BRAE LU 1960 . SR NOS FER AT PG SCRR A BT &, 4 3 SCHRIE2> 8 7, 9 R SCRIEZ> 7 70, 6
SCRRVESY 6 93 s 2 e SCHRVEZY 5 20 (R 1)

Table 1. Basic characteristics of selected studies

T 1. NEFFREARFHE

YHNATF T WEREA MEAE/SCM WA R R & NOS #5>
% E & [7] (2019) 9 151 %o} B 167/118 >15 % APACHEII 4y 7
% i [8] (2021) 9 151 %o} B 135/49 3~12 % PCT. BNP. CK-MB 6
9] (2019) Jp3 451 %t HE 94/50 34~95 % SOFA ¥4 7
. APACHEII if4". MAP.
I 451 %+ L 100/4 ~ . 8
B ZE[10] (2019) Joa ol %ot /47 25~74 % PCT. BNP. 1 Jih
ZE B RE[11] (2020) Jpa 451 %t HE 224/81 56~79 % PCT. BNP 5
XE[12] (2021) 973 191 %of HE 254/68 60~85 % B PRI 8
APACHEII #4). MAP.
55 451 Xt HE ~ s
Fxk[13] (2020) Jp3 451 X HE 80/38 26~75 % PCT. BNP. MRS 7
FARH o SLAARIR[14] 2021)  JRAGIRTTE 520/251 29 K~14 % MEHER I, CK-MB, 6
PCT. BNP
ZPE[15] (2017) 95 151 %o} B 122/63 >18 % APACHEII 4y 7
FEUR16] (2022) 9 151 %of B 147/42 >18 % SOFA ¥4y % 8
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Continued
FNVEIE[17] (2019) 973 451 % HEL 160/75 HAREL e 6
T AEE[18] (2017) o 4511 % i 123/45 RARIL APACE?{‘%;;’% %[AP ’ 7
FI0H[19] (2022) S 9l Xt e 385/158 1~14 % ERE. PCT 6
FHEC20] (2021) 9 151 % AR 142/68 >18 % APC?(C;EI\I iﬁ’;‘ 7
FEEE[21] (2021) P 5 %t HEE 269/49 >18 % SOFA 114y 5
M #E[22] (2020) 93 1511 %+ HRL 56/26 HAEIL WIE5EE 9 I. BNP 6
FEH[23] (2017) 9 151 % FEE 1536/234 >18 % APACHEII iﬂ?/\ PCT 7
FKFE[24] (2020) 975 151 % 1 220/114 60~85 %  APACHEII 5> ¥R 6
TkIEH[25] (2021) I 49113 127/71 36~77 % HJWEEE I. BNP 7
Felix Post [26] (2008) 9 151 % FEE 93/55 KRR BNP 7
June-Sung Kim [27] (2019) FAF T 52 397/258 18~98 % WS EE 1 8

3.3. BREJELAR Meta D4R

RPEH N BRI S SE R R RN B, AW TE 99 N NT-proBNP. APACHEII ¥4 PCT. F#
PRI . CK-MB. SOFA V¥4 WUSEE . “FIEIIKEMAP) 9 ANk B 2 31T & 4 1) Meta 537 -

3.4.NT-proBNP 5 SCM R% %

A 9 W7 iRIE T NT-proBNP /& SCM B A &, 4ot iR RA H 1 =93.3%, H Q ik P
<0.01, FERATFEFESCIRZ MAEE S v, ST — 0 58k DLERIAI BRI, 327 W i SRR 45 5%
MR A, 3@t DA b XU 75 H AR B 90 SCHRAF AE B e o 1, T DA BB & T e R BE AL
M4 OR, % 43H LnOR = 0.907, 95% CI (0.538~1.276), #5i2 J5 OR =2.48, 95% CI (1.71~3.56),
Z=4.81,P<0.01 (W1 2), i 4656 5 om BL B SF B AR BT AR, ik — ST e AR A I8,
g U 3 Egger’s test (P < 0.05), RIJSFEIAXHER, fFERRmMET o

Study %

ID ES (95% CI) Weight

Felix Post (2008) —%—H 1.78 (0.20,3.36) 4.36
FEs (2020) —;—A— 1.18 (053, 1.83) 1314
ZBE (2020) A ‘ 0.12(0.06,0.19) 2189
KEE (2021) —;—A— 1.14 (0.48,1.80) 1296
FRER (2021) - i 0.29(0.15,0.42) 2140
&M (2020) 3 —A— 217 (1.52,2.82) 13.06
HE (2019) — IO e
Overall (l-squared = 91.6%, p = 0.000) <> 091 (0.54,1.28) 100.00
NOTE: Weights are from random effects analysis
T

T
-3.36 0 3.36

Figure 2. Forest map of NT-proBNP septic cardiomyopathy occurrence
[ 2. NT-proBNP BRE M DALH & £ R E
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Funnel plot with pseudo 95% confidence limits
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Figure 3. Funnel plot of NT-proBNP and the occurrence of septic cardiomyopathy

& 3. NT-proBNP 5k&E M OARELZ £ iRHE

3.5.PCT W45 SCM KX &
e 7 RESCHRIRIE 1 PCT & SCM IO M N &, 4id R IR 17 =92.2%, H Q ¥ P

<0.01, FRABTEREECIRZ AIFFER T, RAEGI YR, Eif—D

gy DUERIMLEIR I, 37K

JURSAEAE T 5 B AT e M5 55, I DL b KU 75 H A BT 72 SCRAE ZE o S i i, T DA I BE N LSO & 9
HIE R 4.

Study

ID

FEE (2017)

HZE (2019)
A I AR (2021)
EXiF (2022)

RisE (2020)

F5E (2021)

=3k (2020)

Overall (l-squared =92.2%, p = 0.000)

>y

ES (95%Cl)

0.12(0.06,0.17)

0.49 (0.27,0.71)

0.05 (0.03,0.08)

0.33(0.11,0.55)

0.48 (0.25,0.71)

—h—————— 1.27(0.84,1.89)

0.01(0.00,0.02)

0.03 (0.02,0.04)

%

Weight

3.92

0.21

17.25

0.03

78.20

100.00

T
-1.89

0

T
1.89

Figure 4. Forest map of PCT and the occurrence of septic cardiomyopathy

& 4. PCT SRS OAR & £ BIFRIRE

5 7 PCT SkEtE O R R A MRS &, i #)5: OR=1.17, 95% CI (1.09, 1.26), P < 0.001.
IR PCT #& SCM HIfE[& A & .
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Study | ES [95% Conf. Intervall % Weight
|
FELHF (2017) ' 0.115 0. 064 0. 166 23. 58
7 (2019) : 0. 489 0. 268 0.709 7.73
IR EAE AR | 0.052 0. 027 0.076 25. 88
Exrifg (2022) | 0.328 0. 106 0. 549 7.69
FExk (2020) | 0.482 0. 254 0.711 7.36
Mrét (2021) I 1.266 0. 641 1.892 1.29
ZEJpEk (2020) : 0.012 0. 001 0.023 26. 47
D+L pooled ES : 0. 159 0. 086 0.231 100. 00

Figure 5. Effect magnitude of PCT and the occurrence of septic cardiomyopathy
Bl 5. PCT SRREM LR L £ N E

3.6. APACHEII 45 SCM B< &

A 7 kS SCERRIE T APACHEII ¥43 1 SCM (% &, Lt BRI IFH P =89.1%, H Q Kl P
<0.01, FERAHEFCIES Sk 2 WA T B A G2 L, SRABENLN &I R,

Study | ES [95% Conf. Intervall % Weight
1}
ZBE (2017) I 1.308 0.140 2. 477 4.48
B EE (2019) : 1.253 0.137 2. 369 4.83
FKE (2020) , 1.188 0.623 1.752 12. 48
FEH (2017) | 0.179 0. 089 0. 269 26. 54
7 (2019) | 1.233 0. 664 1.801 12.39
Rt (2020) | 1.230 0. 660 1. 800 12.35
EREL (2021) I 0.068 0. 005 0. 131 26. 94
|
D+L pooled ES : 0.638 0. 367 0.908 100. 00

Figure 6. The effect of APACHEII score on the occurrence of septic cardiomyopathy
& 6. APACHEI W5 SIRE M CAR R ER NN E

6 {27~ 7 APACHEIL V75 5 MEE PR Co U0 K AE B RN 5, 283 3% 46 5 OR = 1.89,95% CI (1.44, 1.48)
PR RN ERR, K3 FESCHERIRIE T APACHEIL W43 > 20 43, DRI 2% 18 58 R0 A 9 F

s R 7.
Study I ES [95% Conf. Intervall % Weight
|
£ (2017) I 1.308 0. 140 2. 477 15. 67
MRE g (2019) : 1.253 0. 137 2. 369 17.18
KEL (2020) | 1188 0. 623 1.752 67.15
!
I-V pooled ES | 1.218 0. 755 1. 680 100. 00
|
Heterogeneity chi-squared = 0.04 (d.f. = 2) p = 0.981
I-squared (variation in ES attributable to heterogeneity) = 0. 0%

Test of ES=0 : z= 5.16 p = 0.000

Figure 7. Effect magnitude of APACHEII > 20 on the occurrence of septic cardiomyopathy
[ 7. APACHEII > 20 SRS DAR A £ RN 2
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£33 )5 OR = 3.09, 95% CI (2.13, 5.37), #&/~f APACHEIL A& SCM [ AU B w34, 47w
APACHEII ¥4 > 20 472 SCM M7 R 2 o

3.7. FEFRIRM SCM BYXF&

AT 5 5 SCHRIRGE T RERRR A SCM 9k &R, & RRMERKA T F=0, H QKK P>0.01, R
AL SR Z AR R L BB G EE L, RABENLN A R4 R Wk 8. 14 9:

Study | ES [95% Conf. Intervall % Weight
I
X (2021) | 0.979 0. 463 1. 494 17. 41
KB (2020) I 1.027 0. 336 1.718 9.70
Rk (2020) I 0.599 0. 166 1.031 24.74
7 (2019) : 0. 604 0. 167 1.042 24.19
G (2017) | 0.542 0. 103 0. 982 23.96
]
I-V pooled ES | 0.694 0. 479 0. 909 100. 00
]

Figure 8. Effect amount of septic cardiomyopathy caused by diabetes
[ 8. HERHRSBEMREL OINRLERNBNE

Study %
D ES (95%C) Weight
X5 (2021) +l— 098 (0.46,1.49) 1741
k%R (2020) —;—I— 103 (0.34, 1.72) 970
Fitisit (2020) —l-é— 0.60(0.17, 1.03) 24.74
% (2019) —l-i:— 0.80(0.17,1.04) 219
FEETE (2017) —I—;— 0.54(0.10.0.98) 23.96
Overall (l-squared = 0.0%, p = 0.580) <> 0.69(0.48.0.91) 100.00
T

T
-1.72 0 1.72

Figure 9. Forest map of diabetes and septic cardiomyopathy

B 9. #ERRRS RS DAR L S BARKE

2L ¥ 5 OR = 2.0, 95% CI(1.61, 2.48), HE7-HE IR EE KA SCM I RS =& o BE R s (1 Wi £ o (7]
IF o H AT R W AR 56 . Begg’s Test (P = 0.46 > 0.05). Egger’s test (P = 0.46 > 0.05)3& /R ANAEAE K 2 Wi o

3.8. HEEZE* SCM Ryl

A SR 45, 3R, 308 3 ROUERIRIE TR, U EE . MAP. CK-MB. SOFA #4r. ik
MAP & SCM el H &, HAEHGERERWERSGT ¥R, BARGRWTE 2.

e 2 GiRaTLLAEH, 6. WUSE A THE AR SOFA W/ 452 SCM RN &, 1T MAP (71
KA SCM R B, R4 &I 45 R IR CK-MB [ FH B ANRENE N SCM K& [ [ &= (OR = 1.11, 95% CI
(1.03, 1.26), P=0.13).
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Table 2. Effects of other factors and the occurrence of septic cardiomyopathy

2. HERZEMBRESMOIRL NN E

SRR POV SR AT Meta 43 HT45 3R
I P BPIARR OR 95% CI P
R 5 89.3% <0.001 BT 1.05 1.03~1.08 <0.001
MG E A 1 4 89.4% <0.001 BT 1.04 1.02~1.06 0.001
MAP 3 0 0.988 fi] 72 2 0.50 0.41~0.61 <0.001
CK-MB 3 84.3% 0.002 BEAL R 1.11 1.03~1.26 0.13
SOFA 3 69.4% 0.038 BEATLRS, 1.46 1.17~2.12 <0.001
4. Wig

E RO e S O WU M ARG Gt — 8 X, K2 B4l S0 A8 5K WA e O U A 48 Sk B
B E WA A BT K T BERERT A URAE FIBRA, LM AR kM 70 O Z T RE RS RO AL M A O E T
PRS2 75 9L R N SCM S8 SUIKI— 343 s tHAFAE — 2 5 1o AR F I A % 45 e 53 M UL 11 R0 R 10%~70%
XANE RS 5697, TR AR IR R BT BB A A MV . A SCRRARE K e SO D IEE E H EF
N <45%MH), HERIFEA 30%~50% [28], T HAIRDA N A =D Rekangiaiiz . by EdT R, m
5 AR AR A & — e LA EF (R S8 USRI ST A5 (29 ], (HERFE SO R (M RE AN By B 80, T
HA RS M S ARE— B IR 2, B an e 9 e 80 O WU 1l 8 — AN Sk MEXT S — RIARHERT T-1%
PR IRIRAT 0 2T 8 DA S 17 Al 220G 2L

KWFFAIN 7 /KT APACHEIL P52 SCM KARIfaki Kz, HH &I 3 /8 APACHEI ¥4 > 20
SHIF TSR R R, OR=3.09, 95% CI (2.13, 5.37)#&/R EH W E, Y FH SCM. AHFFTILGA 9
T 2% T NT-proBNP [ 7 R & M ERRE A S O IR I fER R 25, (HURAFTERCIR 1, 5 2R A 14 R
R NFISAENHAT WA 0T o, WAL %R . TREMANH NS HERR, FAEE
HBH L BNP AR T RENBAEE —EZ 7301 11 HZFEWAEE —E KR R 5807 Bt
— BT, FUR PCT FEAHT 78 57 & M EERE AR < oMU B B IR 2, X611 R ) J 7 A2 RG34 75 [
APURGARTT, DIAARR A E Y, g3 b IR O WUR R A o ABAE A ST AR AE — 58 1 7
PERUR R . TR PCT HARETE A R MR Y M B FE S, PCT SZEYLIE0AL . 5 J 1 1 R 2k
AR ZE M [31], R WT AT B R 0 R ZE S PR R R o 1T I — ST RO AT R TL-64 TL-10 7]
DA A e B8 O JULIG 1D S D51 35 [32] [33] o R AH SGHF 7 S 7m HNL ZE LG PCT £E 12 Wi s e J7 T 58 Uk [34],
JE ST R — S B A

ARWFFAIN S TETHE PRI A2 SCM AT A 6 R 3% AR (9 0t BEATF 9, /R LR 2R SCML ARG 2 TG
PR G BB B I o W R SR AR R, W G IR S, KT S AT R . BRI IR
b TR AR A ) SR M RE . SR AN BE BRATT A SN SRR SR D R 7T SRR AR . WL B AL
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