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Abstract

Objective: To analyze the risk factors of patients with sepsis complicated with myocardial injury and
to construct a risk prediction model. Methods: In this study, patients diagnosed with sepsis in the In-
tensive Care Unit of Dehong Prefecture People’s Hospital between November 2023 and August 2024
were retrospectively enrolled. Based on the presence or absence of concomitant myocardial injury,
they were categorized into two groups: the sepsis-induced cardiomyopathy (SCM) group and the non-
sepsis-induced cardiomyopathy (non-SCM) group. Result: A total of 188 patients with sepsis were en-
rolled in this study, including 83 patients in the sepsis-induced cardiomyopathy (SCM) group and 105
patients in the non-SCM (NSCM) group. No statistically significant differences were observed between
the two groups in terms of age, sex, site of infection, requirement for mechanical ventilation, use of
vasoactive agents, or 28-day survival outcome (all P > 0.05). Univariate analysis revealed that com-
pared with the NSCM group, the SCM group had significantly higher APACHE II scores, mean platelet vol-
ume (MPV), neutrophil-to-lymphocyte ratio (NLR), blood urea nitrogen-to-albumin ratio (BUN/ALB), se-
rum creatinine (Cr), blood urea nitrogen (BUN), and aspartate aminotransferase (AST) levels (all P <
0.05). In contrast, platelet count (PLT) and platelet-to-neutrophil ratio (PNR) were significantly lower
in the SCM group (all P < 0.05). Variables showing statistically significant differences in the univariate
analysis were included in a multivariate logistic regression model. The results indicated that APACHE
II score, MPV, and NLR were independent influencing factors for the development of sepsis-induced
cardiomyopathy. Conclusion: Sepsis-induced cardiomyopathy correlates with various factors such as
the APACHE II score, MPV, and NLR. The integrated application of these routinely available hemato-
logical indices facilitates the early identification of this condition.
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JHRFFAE (Sepsis) & LA TG S R T T J6 B A i O 2 B DU RERRES , B R AR . midbo R
AT P AORS AL R EERY R B (ICU) W Wz —, R SEUEH LT M EE R [1]. MRS
I 2 O S W] HE— 0 S B A T DD REFRAG EL AR R uE, R RTRAE 8 WL IF ACRE[2] o O IR R TR T i
G5 RIS E L, BRI S0%R Ik BEAE & A7 £ AN FIRE L A Co LR o e BRI AR S oL 1 4
PRI Lo LI (Septic Cardiomyopathy, SCM), JLAFAE A G AE 5 &7 5K DhBESZ Hf, A& — Pl gk (1
THRERENG, IR B | o0 J7 30 A PR PEAR ST A [3] o & I Lo L5 A0 ARk 7 A R T B 22
TRPEAR T e, A IRIT IR AT IR A B O B IAE T, R RIS W S T A G E ., BN
T UGB Co JU LI 6 PR T 6 PR 3 24 T EEAE I S AT B T oz X PPAl 1CU B 8 i PR
Wil R EEE .

2. ‘ERE
2.1 —f&&#EH
AWFFAIN 2023 4E 11 H~2024 F 8 H NATF 15 0 N\ B 55 B BEE 155 = BHR IR FRE5E Sepsis 3.0 ArifE[4]
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2.2. MEHEIR

2.2.1. —HREIRI R SEIE EHR#R

ST AR 3, WEECLRIRIREORE, BFG: (1) NG #RHE, AR, Hal. BEA%
BRI R R OREE); (2) BRI . WRR. MRS AL Hphs (3) S EE:
St A EE R B A BEIR LR 2 R LT (acute physiology and chronic health status score system 11, APACHE 1I)
PEITs (4) ABE 24 /N PRGN E ARSI B GL 48 b : 41 TH£ (whitebloodcell, WBC). Ifil 1.5 [ (Hemoglobin)«
I/ (platelet, PLT). FREk 4 A+ % (Neutrophil count, NEUT). kB2 41 1% (Lymphocyte count, Ly)-.
IfiL/NBR 7347 B2 (platelet distribution width, PDW) ~F-33] ifil /MR /4 (mean platelet volume, MPV). [£45 2 J5 (pro-
calcitonin, PCT). {445 [ (albumin, Alb). FLE&(lacticacid, Lac). &R 471 (alanine aminotransferase, ALT)-.
KA T RAFEF # M(aspartate aminotransferase, AST). IfiL LT (serumCreatinine, CR)- JK % % (blood urea nitrogen,
BUN). D-—Z{&(D-dimer). C 2% [(C-reactive protein, CRP). F#45 2 JF(PCT)%E, ke A/ itk EX 4 i
FELZE(NLR). /M R 2 L AE(PNR) . PR R EU 2 F(BUN/ALB).

222. 44

WHEA LA IO, 2 NIEERRE IR (SCM 2H) K AR ERAE O IR ZL(NSCM 2H) . CLEi45
HI2 Wbn e O LB AN/ S50 I AR AR B B2 W, B JUBE: 57235 T i A/l A 5 5 i 43 B (LVEF) T & 2
50%LA F[5].
2.3. GEHEATE

BT TR SPSS 26.0 #4347, TFEERIP TS ES AR £ EE(X s )RER, 2
FHSTREA t A TR LA ImAS A IZER M (P 25~P 75)F&Rr, FHAAES% Mann-Whitney U 1656
XTPRZHIEAT TN TR R LLZR (%), R RT7 (A RS AT A IR L. SR 2 K3 Logistic [=1)H 734
fEREIRE; B R T R #AH(R3.5), KA rms FEF M ESIZEEER, P<0.05 ZRARIHEE .

3. &R
3.1. —RRPIR K SCIR ARFREL R

AR ILGIN R FIE £ 188 5], Hirp SCM 41 83 fi], NSCM #H 105 i, WiglEgfEaEws. M.
JRYLIAL . HUWGE A0 UG E 2508 B DL 28 RAAES: R 5 T 1 2 ¥ gt 272 (P > 0.05),
SCM 21 APACHEII #7388 NSCM H B &7t s, %274 4ttt & X, MPV. NLR. BUN/ALB. CR. BUN.
AST # NSCM A FH 5, ZRASiH2E (P <0.05), i PLT. PNR Z#KT NSCM 4, ZRA4it2%
& (P <0.05) (¥ 1).

3.2. MREBMOARAERNZER Logistic BYF5 47

AN ER R T 2 7 A St B (P < 0.05)MiEtnfE N B R, 45 APACHEIN ¥4 PLT.
MPV. NLR. PNR. BUN/ALB. Cr. BUN. AST, %% X% Logistic [[| 5531 77 F2, 45K KI: APACHE
I1 $£43>(OR: 1.045, 95% CI: 1.007~1.084, P = 0.020). MPV (OR: 1.260, 95% CI: 1.060~1.498, P = 0.009).
NLR (OR: 1.025, 95% CI: 1.007~1.043, P = 0.006), &M EEE Co LI IR ST 52 M IR 22 (3 2)
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Table 1. Comparison of general characteristics and laboratory indices
1. —MRIER R LI ERARAI L

NSCM 41 SCM 41 t/z P1E
e 61.00 (50.00, 71.00) 63.00 (55.00, 73.00) -0.914 0.361
APACHEII ¥4 19.00 (12.00, 27.00) 22.00 (17.00, 28.50) -2.321 0.020
PEHI(n, %) 61 (58.1) 48 (57.8) 0.001 0.971
BEAE 52 (n, %)

e I 54 (51.40) 43 (51.8) 0.003 0.959
VIR 32 (31.7) 25 (30.9) 0.014 0.906
YA (n, %) 2.824 0.588

i 23 (21.9) 22 (26.5)

WK 16 (15.2) 13 (15.7)

iR 42 (40.0) 24 (28.9)

WAL 5 (4.8) 6 (7.2)

Hopth 19 (18.1) 18 (21.7)
WBC (x109/L) 12.21 (6.83, 16.72) 12.91 (7.83, 24.38) —1.764 0.078
RBC (x10%/L) 3.85 (3.03, 4.53) 4.01 (3.08, 4.11) —0.763 0.446
HGB (g/L) 110.50 (84.50, 131.75) 115.00 (92.00, 129.00) —0.586 0.558
PLT (x109L) 151.00 (92.00, 253.00) 115.00 (48.00, 211.50) 2.458 0.014
NEUT (x109L) 10.19 (6.08, 15.05) 10.92 (7.00, 21.82) -1.671 0.095
LY (x109L) 0.71 (0.44, 1.16) 0.59 (0.38, 1.10) 1.078 0.281
PDW (%) 16.10 (15.80, 16.57) 16.30 (15.90, 16.70) -1.304 0.192
MPV (fl) 10.00 (8.90, 11.00) 10.80 (9.30, 12.10) -2.758 0.006
NLR 13.81 (7.09, 23.39) 21.86 (9.38, 35.87) —2.688 0.007
PNR 16.80 (10.06, 26.64) 10.94 (4.87, 18.00) 3.833 <0.001
BUN/ALB 0.28 (0.18, 0.46) 0.41 (0.27, 0.68) -3.518 <0.001
CR (umol/L) 112.00 (79.00, 210.00) 191.00 (93.00, 325.00) -2.813 0.005
GFR (ml/min/1.73m2) 56.92 (30.08, 83.02) 31.32 (17.52, 59.92) 3.039 0.002
BUN (mmol/L) 8.70 (5.90, 14.53) 12.50 (7.95, 18.50) —3.799 <0.001
CRP (mg/L) 141.46 (78.33, 260.77) 183.27 (86.52, 306.75) —0.586 0.558
PCT (ng/ml) 12.59 (2.85, 57.18) 13.78 (3.12, 97.69) -0.974 0.330
IL6 (pg/ml) 384.60 (72.26, 2840.00) 273.50 (126.85, 2240.00) -0.062 0.950
Lac (mmol/L) 2.00 (1.30, 4.60) 2.10 (1.25, 4.35) —0.155 0.877
ALT (U/L) 33.00 (15.00, 68.00) 40.00 (20.00, 102.00) -1.822 0.068
AST (U/L) 42.00 (25.00, 96.00) 89.00 (33.50, 209.00) —3.224 0.001
ALB (g/L) 30.00 (26.40, 33.90) 29.70 (25.60, 32.85) 0.858 0.391
DD (pg/mL) 6.34 (2.85, 14.71) 9.93 (4.16, 18.29) -1.856 0.064
HIMGES (0, %) 54 (52.4) 49 (59.8) 0.994 0.319
MAEEHEZYI(n, %) 75 (71.4) 69 (83.1) 3.542 0.060
ZEJR(n, %) 0.634 0.426

yaans 58 (55.2) 41 (49.4)

b A 47 (44.8) 42 (50.6)

H: P<0.05 ZRERITEE L
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Table 2. Multivariate logistic regression analysis of factors influencing the occurrence of septic cardiomyopathy
2. KRS OINKRLERZEZE Logistic BT

Bl EVEES 4 SE Wald OR 14 OR {H 1) 95% ClI P{H
APACHEII $£43 0.044 0.019 5.399 1.045 1.007~1.084 0.020
MPV 0.231 0.088 6.894 1.260 1.060~1.498 0.009

NLR 0.025 0.009 7.492 1.025 1.007~1.043 0.006
BUN/ALB -0.091 0.091 1.012 0.913 0.764~1.091 0.314
AST 0.001 0.000 2.237 1.001 1.000~1.001 0.135
HH -4.184 1.043 16.089 0.015 0.000

E: P<0.05 ZREGIFHER .

3.3. FkEERfE

i RIBESHAEEZ AR Logistic [8] Y743 BT i 1% 052 i PR 220 22 Al 208 O L5455 1) 1) & PR 0 s
ROLE 1). TEZF LB, S TINAS S0 MR E 0 E . B BnE S ERE LD, H5
AT 2R PR S ol b, BIAT 2B B A TR UG AE 2R, AT A MR A R B E Oy L35 45 RO VB L

PR -
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Figure 1. Prediction model for risk factors of septic cardiomyopathy
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WEE SO — RIS PR OIS T B, RSB A B ZRR . JE B, S —E i)
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TE IR, 5HEER M EARE ML 2 A K[6]. BE R NT-proBNP. NLR. Ang-1 K, Jf
4t APACHE Il 5 SOFA P45, WA 2 il ik 25 1 AR 5 F8 35 1) 28 RIE TR [7]. 2 I Feda i, ABx
I 1K) SOFA ¥F4r« APACHE LIV 53 24 /N FLERIG R Z LA J D-BRAK T 1wy, 35 0 0 Jik 2 O L5345 A
UGS ERE R, HE ICU 2RPETE K ERER [F B KA OC[8] [9]. AMFALE R E I —5, M
i Co UL £ 3 1) APACHE I V43 i 3 i T AR QIR 3, HONFL R BT fER R &R . BRIk, S N Bt
APACHE Il VF4r B m 8, R0 D) il O T s A2 b

I Rl e 25 1 O LIS ) EL A R LA R e 4 B . F AR, SOER i@ 2 Mg R H i S 8L
WA ThREZREL, ARG N B A 3900 i B e 51 Ao LA K i, 5475 5 A P b 4 i g0 JUL ]
Rk, (LT 4EE AR, AT FRARCOUBSE[10]. NLR (R0 20 B 5 bk B 40 i B AR 7 g —Ffrr %
M IIERREY), O 2R TIGR, Bebg R RN G (b R 4 i) 55 08 9 G2 (U E2 40 ) 7E 250 R
A FIIBNAFAT, JeAk, NLR IERTAE Mg SRS FEAE AL YL 28 RE S5 2 PoBaii (1 F I T Fr hR[11],
o — M 5 H 5 TIREUR e I B bR PRI E IR R ANAR,  AE e AR i S R I, 50
JE A5 £ (%) S SRE SORLAR DG, T I B 40 i U)ot I 485 JR) B IR A P [12] o PR R EEIERT, B R R
GOty TP RGN I R R R BE AR A R B T, AR M R 1 F B RS . I, NLR
AT RE S WO AR 5 B 5 e B T S, S RERREAS RIS AHOG[13]. — TR WT TR 78 o, NLR 5l
BRAE PR E AR B IEAEOG, NLR M5, SOFA PP/ tilksr, Rl N El14]. HAWTIEE, NLR 1E
To oS 77 T BRI R AP A RLRE[15], (LWL NLR A 535 m TR 05 4 [16],  AHF 5T
SE R SRR RIS 5 RFE A 38 10 NLR BT, HOMHOR BRI fER 2 . NLR fE A —
DUEAS . G AREUFE SR, Rl & MRS & PRI RS, JCHOE A 7R3 2 IR e T 8 B A

M NRAN 22 5 B L5 AR T, )BT 4192 58 DR f e 905 0 2 50 1 T B Bl 4, s g i A4l
P55 T A TR, RGO T R FEOCE R [17], 4k, /MRS 5 R RRE IR, ik
BRAET, I /NBR IS B S AT RS T B DR 2RE RS, S UL/ IR« R ECHE IfL 4 P 1T (DIC)
K Z 2B RS, RA&FEIETI[18], WA RN, MRERME S MO ST EAHESE, T
JINKR I 18 1 U ) A 90 RAET 3R [19]. Azevedo Z[20] K 3 A 5 B 3 B ML/ NG A A T 35 A Lo LT
RERRS . AHE F A R A O L 8 /N D T R 3% . P 3 /AR AR B (MPV) S B /IR PR K /N 55978
RAS, IRGLAAERT, RFEST BRI 1L/ B2 Y FE DA S BE AR MR TBOR AL /MR, 580 MPV
i AR NSO AR OR VRS sE, RUIRERAE B MPV H IR IE S, & MPV 5 /MR 6E
TURE BB IME A G [21], BWRFUESE, A /RIS R EERE B TS %, Bt/ 43 AT 55 5 (PDW)
5 MPV ¥ 5 ik #55E ™ B FLE M R TR A 5 [22] [23]. ABE 24 /NN ) PDW 5 1IN L AR IR 5 ik #5E
O URAEE RS, FTREXT H A — @ TN E[24]. AWFFTH, WZLE PDW L4t 2 5%, (AkEE
CHFRGAR MPV 523 m TAE O ERG AL, $2oRm MPV SR/ INR P04 R Bk 8RE o U545 1) fes 6 T
E

I /NKR 55 e P 20 B AR (PNIR) R 5z e G028 T 6 5 8 I T R 22 18] F0 T4, m bobor 44 o 2 ok 70 BB 1
WA R 2 . RN AGEM, ErE AU 1 58 —TE R 2k, FRAEAPRAE T S 4E R R B T RE[25] -
M/NRPE N S REAA, TEF=AE SORE . e 4u M yg 1h & 22 38 B 800 vh R FE DGR E T, I/ INAR S5 e i S
(AR R ZERASH K[26]. BRI LRI, SIEONGIA LR, OUEGA PNR B E#K, PNR
Xof B RE £ R AR O LR B — S TUNANE[27],  AHF 70 BRERRE CULB5 20 PNR BRI, , H IR
SER R ER . X ATRRIR T AT AR REEN . RO, FEE—E R, AR TR B ORRE AR 1
W i s 2 AT

1 R 2 A(BUN) X 6 BEL0E 8 ISR T3 HAA TN (8, JFrT H T BT R 48 h o RREEae B = i) K
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A XK [28], Z T TR, WIEF(Cr) BUN. QAU EE T (cTnl)s  FI4IMIAN2K-10 (1L-10) & JRFR 15
i AT AE A I EERE Co UL (SCM) 38 ZE AR B840, o BUN 5 5 IR BEIE O LA PR XSS 5t 35 A 5K
Je AT fE G R 25 [29] [30],  AHF 78 Hp BREERE Co U 8 BUN. Cr BB ERIE QU 8 T, (HAR
IR BEARE oI AR BT fE G R 2R

5. &g

22 LTk, APACHE I $£43  ~FI I INARFL(MPV) A o P67 41 . 55 9bk E 40 0 B A (NLR) 5 i 759 o0
LI (SCM) A R A AH G, $m ok S LT Y Fi B 1T R 1) AP ER 2k 2R, LG TR R R Bt
SR, AWFRAAAEL TR H%, fEA—TUa ORI TR, HEAREER, WREALEmA. H
o, EREMAOREEBCAMEZRIE S E, AIREE S, HIRGWE, R SOR AR R R, XL
RIS TTREXT A R IR IR o AR DI R RFEAR . Z A HIRTIEYERTFL, IR A K TR 2%
DRI 23047 B P A 4 i 5 40 A

E&UH

TEZ MBI E (5 H 9 5 - 2C202321) F87MN RSBR BeRHL G132k 4 (T H 45 : 2024DY012).
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