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Role of systemic immune-inflammation index combined with monocyte to high density lipoprotein-cholesterol
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[ Abstract ]| Objective To explore the role of systemic immune-inflammation index (SII) combined with monocyte
to high density lipoprotein-cholesterol ratio (MHR) in predicting myocardial injury in patients with acute carbon monoxide
poisoning (ACOP). Methods A total of 113 ACOP patients who were admitted to Department of Emergency of Harrison
International Peace Hospital Affiliated to Hebei Medical University, Department of Emergency of Affiliated Hospital of Hebei
University, and Department of Emergency of North China University of Science and Technology Affiliated Hospital from
Jan. 2020 to Mar. 2022 were enrolled and divided into myocardial injury group (#=30) and non-myocardial injury group
(n=83). The levels of SII, MHR, C reactive protein (CRP), cardiac troponin I (cTnl) and creatine kinase isoenzyme
(CK-MB) were detected at admission and 12 h after admission. The independent risk factors of myocardial injury in ACOP
patients were analyzed by logistic regression. The early predictive values of SII, MHR and their combination for myocardial

injury in ACOP patients were analyzed by receiver operating characteristic curves. Results The levels of SII, MHR and
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CRP of patients in the myocardial injury group were higher than those in the non-myocardial injury group at admission, and

the levels of SII, MHR, CRP, cTnl and CK-MB of patients in the myocardial injury group were higher than those in the non-
myocardial injury group at 12 h after admission (all <<0.001). The elevated levels of SII, MHR and CRP were risk factors for
myocardial injury in ACOP patients (odds ratio=7.248, 5.733, 2.496, all P<<0.05). The AUC value, sensitivity and specificity
of SII combined with MHR were higher in predicting myocardial injury in ACOP patients at admission (0.876, 0.867 and 0.766,

respectively). Conclusion The combination of SII and MHR has early predictive value for myocardial injury in ACOP patients.

[ Key words ] carbon monoxide poisoning; myocardial injury; systemic immune-inflammation index; monocyte to

high density lipoprotein cholesterol ratio

20— & AL Bk 7 (acute carbon monoxide
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B —E k% ( carbon monoxide, CO) M A&
(4) JTHAb RS ™ EP . HEERARE: (1) APRE
BF B B & O TR MR S . s R R M
F WS ER O, EA T, OEE
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ZEBAE . e RM OB . O . TR O S 5

(3) A48 B Al A R BB . R R S
I . MEME . BB (4) ABERTSIE
FEEERYY;  (5) fERBERH <12 h, SRR (LS
PEALE R ER R ) GBZ 74—2009) 7,
BT MBI Z— R O (1) OB
PR AL B0 WU EAE AR s (2) JLER R [R] 1T
fiff ( creatine kinase isoenzyme, CK-MB) =1F% £
ZAE LBRAY 2 /%5 (3) cTnl BHME; (4) HEH A
DR (5) OHElEaun MRS (6) O
WEPERRFE . IRPE A IF OO B3 5 A L
g (30 ) FnAE WAL (83 f41] ) o AH
FATE AT E bR, FRA A BB R 2205 il i
FEIPRFIF B2 Befe 32 o wi it (2021-1-032) .
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H AR AR RN F)AE 7= XIN2800 A 4> [ sl il 4 7
PrASCREIN PR i . IRES A, /i . B
M, T A B S22 B AR 1) 7600 14 F 8-
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BESIAIMHR: SIT= [fil/IMIEL ( X1070) X ik
R (X100 ) /iRELIpEI 4L ( X 10°L)
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MHR = BAZ 4003155 ( X 10°/L ) /HDL-C (mmol/L ) .
1.3 %itsa N SPSS 23.0 B4t
GHT. BIERS AR X £5 FRoR, 4R
PR IS FEAS ¢ R 555 THECOER UGB A 43
R, MU ELECR I 2 K g, R logistic 7]
IH 7775 53 ACOP f8  Jk A U UL 473 9 2l ST 1 B
K=, it ROC MhZsr#r ABilt SII. MHR, CRP
Bl K SIT 5 MHR B4 XF ACOP (3 & A= s
W TN . A HKAE () 4 0.05,

2 # R

21 WABFGETAHGE 113 ] ACOP H
F B 58 |, 2 55 ], 4EIE N 18~80 %, K1

RN (47.1416.5) % O NUEGAL R B9 1
FPERE S TR OB A B (P<0.001) , L
WU A5 4 5 38 0 WU 05 4 R AR S . MR, O
ROEHEhIKE . PR ERUSA A, Bk 5
I 58 B PR B 4 He A 22 R RS i X
(P¥>0.05) . WH 1.,

22 4% % RAF 4 SII. MHR, CRP. cTnl
Fo CK-MB #9 Fb 28 A B B0 WL 15 4 58 3 19
SII. MHR. CRP ¥ & FHE.0 AL 4l (P <
0.001) , ABEJ5 12 hots L4 15 41 5 & %) SII,
MHR. CRP. cTnl Fl CK-MB Y5 FAEC L 520
(P¥)<0.001) . WH 2.

F1 MARM-SURTSEFRAIRLR

Bzt R U2 N=83 DR N=30 gitE PAH
AEIE % Xt 47.7+17.6 46.9416.2 1=0.346 0.779
B n (%) 43 (51.8) 15 (50.0) 2’ =0.029 0.865
OF/min |, X+ 109.1+16.1 1103+15.4 1=0.336 0.715
S E K /mmHg, X+ s 88.1+15.8 85.7+14.2 1=0.441 0.513
rhEE L2 E] /b, x +s 2.740.6 2.6+0.5 t=0.385 0.622
BRI A] /h, X s 3.940.6 42407 1=0.536 0.475
T E R, n (%) 2 =85.377 <0.001
1R 51 (61.4) 0
HhE 30 (36.1) 4 (13.3)
EilEs 2(2.4) 26 (86.7)
BT, 7 (%) 20 (24.1) 8 (26.6) 7=0.078 0.780
BRI, n (%) 17 (20.5) 6 (20.0) 7 =0.007 0.932

1 mmHg=0.133 kPa.

®2 WHEMY—SLHmHBEEE SII. MHR. CRP. ¢Tnl 1 CK-MB Bt

x*s
215 SI/(L™', X10°)  MHR/(mmol ', X10°)  CRP/(mg-L™")  c¢Tnl/(ug*L™") CK-MB/(U-L™")

NN

DRI n=30 33489+1212.4 0.50+0.22 41.49+15.99 0.005+0.005 15.7+4.03

JEONERZH n=83  1940.54+995.9 0.3740.17 29.32+12.04 0.003+0.004 15.0+2.48

HH 6.256 3.899 4333 1.655 1.065

PiH <0.001 <0.001 <0.001 0.101 0.243
ABifE 12 h

LR E n=30 4089.4+1506.8 0.66+0.37 50.45+13.26 1.320+0.520 30.9+8.01

AEOWURGH n=83  1442.7+904.8 0.26+0.16 21.85+7.99 0.00340.005 152+2.67

tH 13.110 16.574 13.911 23.281 16.021

P <0.001 <0.001 <0.001 <0.001 <0.001
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TR I) Tk
2.3 ACOP B ZF MM e el Z&  LLOILR

DAt ke Az AL i, 5 B ZR B eh P<<0.05 1Y
BARINA logistic [P, FEIEIRAN RS, 25

R ABERT SIT. MHR F1 CRP 7K EF 55 2 ACOP
TR DB ER N Z (OR=17.248, 95% CI
2.861~18.358, P<<0.001; OR=5.733, 95% CI
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2.154~15.264, P<<0.001; OR=2.496, 95% CI
1.124~5.541, P=0.025) .

2.4 ACOP % # A [% & SII. MHR, CRP % SII 5
MHR F&-A-4 ) 28 LR 45 69 Fml 48 /1 ROC 2k
S s, APBERF SII. MHR. CRP }% SII 5 MHR
W A T ACOP f8 % & A= O LS A3 ) AUC 43
W1k 0.812 (95% CI0.726~0.897) . 0.837 (95% CI
0.764~0.910) . 0.720 (95% CI 0.608~0.833 ) .
0.876 (95% CI0.811~0.940 ), & 7354 0.806
0.823. 0.667. 0.867, R0 0.747. 0.783
0.689. 0.766., SII. MHR. CRP fIlfi %2 Wi {8 /3
A 2 235.8 X 10°/L, 0.44X10°/mmol, 38.86 mg/L.
DL 1.

—SII

MHR
—CRP
— SII+MHR
----- 554

e |

R

0‘.2 0.‘4 016 0..8 1.‘0

1 —FE5
E 1 APBzAfSII. MHR. CRP #3417 SII 5 MHR Bt &
KT 2 — RS EEONRGH ROC Hk
SII: 2R 55 1 R 2 48 S50 MHR : B 40 i 5 v % B RS 2 1
JIHEFELLAR ; CRP: C W R s ROC : 232 H R ERFIE.
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LIV, dE— DR T H BB ki E o e, ]
WA AL AT 25 AT B S L S B A SR
& CO WPREI T EMLH ) . W BRI, 1
M IR T INALZY, S0 B AT F A i) . i
O BAERIER, T2 ECO U B T A B AE
Rk R IR AN RS2 Rl A AR, R p 240
MR BORAG e R, Bt e EGI T, 45 B E MK
JESE I

CO H @5 ME 3 RO AL 3 224 LR LA

Jrin: (1) B FE800 LA E A, [
IR SN 2T 8 s T /R S ki, (2) £
Tl PR 2 AR (o S RE IR S I & A, s AL A B2 T
BERSECOERSI . (3) COSSmIE MR, $iF
RLRTIRE, S0 A0 2R A ARG TE P, PHAS A
SN A AR, SR FLIRIR H B S AN
FAT-BOONIRG . (4) W TLRART)RERE T 218
it gk, AR 2 H R B R
CO NI LA S A 45 A 5 i AL N U v, &
FOOWEZ R, BRI SRE Y A N ACOP
O WU B EZHLH S . CRP M —Fh 22 iy 2
PE 98 R [ 2 1, 76 CO H 7 R W 3 T o,
CRP /K- 5 v 25 2 1 K 20 29 1 PG 105 P B 2 1F
FAET . R CRP A IL-18 25 46 JiF 48 b PR 6 1 31
TR Z sl A% B 5 A5 D DR R A S A BE 5 B A £ 35
H, FRAETER 2252 B B 0 1 32 355 2 B

ST T 4F A& B0 R RAEFG bR, 255 T 4MA
M /NeR . R . R AR, AR b
JWRARAE 5 e Z [ A . MR A LR SR I
PR 5 —TE B2 s bk 20 s mT i
B E RV REIIREAR . e I Re AL, AT
SIS PN B AN D RE R As,  BUML/ IV TG Fb SR 4 K
MR, 2RV, SIS 2tk wik sh ks
HHE. ST Bt Al ST Betms O JIUSIAE % Z FbuCs
A HEIRE AS BG RES SR AHOG s e 1) SIT 5 5tk
Ik R A A D IRESE T L AEBBEE O NS
a5 R B B A XU S AR 5 1O R ST
SEVPAL A 324 B RAE AN PiE I B Z [P AR S 1 %
AR, LAt SR A= Wm0 B B G- S A LA
AR L M, ABFS0K SITEIA ACOP
H ORI b, 3THAE ACOP (g b
WA Ak, 250 WO U AL R A BERT SIT &
NG B, 5T cTnl Al CK-MB 47} 5,
HE—4 logistic [71JH 50471 7~ A BER STI 2 ACOP f&
R ARG ST fE RS R 2, 26 B ST A AT
B T 51 # ACOP 3% & 5 & A D L 5. 1k
Ah, ROC HhEZRA3HT 45 S i 7k STLFLC (L 4%3 % AE
1) AUC 4 0.812, 72 B FIRE 5 2 43 51 Ry 0.806
0.747, 4F CRP (43524 0.720, 0.667, 0.689 ) ,
P27 SILXT ACOP £ 3% & A0 WL A0 ¢ v () T
il

MHR /2 Jiz B 48 i 14 Ak R 38K A — A4 3 284
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Wi, BRARRIG PR AZ A S B R AR bR
HDL-C M9 FUAE, 2O I35 SR ah Sz B B 5=, mT
A A O LA 006 T S i BB R S b L Bk
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HAPR . Praibn My s s g, wnr
BEEVERH TR TR 9 5E . MHR 254 T i
PRS- AR, Bt — R bR A3,
{H MHR 5 ACOP & 4 0> WL 43 A 5 %) F 5% L
o AR EEREW, ABERT DAL 41 MHR &
FAE LWL i 4, F T cTnl A1 CK-MB 9 7 &,
logistic [A] 19 43 #7 i 75 MHR J& ACOP % & /L .0
R B ke I 5 ROC #4347 7, MHR i
WL U0 % A i AUC, SRR RN S5 15 43 by
0.837. 0.823. 0.783, WML T CRP. iR 2RI
ZARARER G AN LA R 2 Wi T, ARBiFgE Hp ST AN
MHR B4 i i.c L 495 % 2 /9 AUC 4 0.876, R
BHCRE FVER 5 B2 43 1k 0.867 . 0.766, 5 SII A MHR
AR INAR L, BRSNS W A T

ACOP JLHZE B I N ACOP B E W T
WlE e, b, HisWrAae e 2Ry . R
JE . BB DEE . RS R RIS bR, SIT
T MHR BRI T > ACOP £ % B2 a4t R 1g
S, HMAAREE . 5 TR, (- FAES22RHITE,
5T ACOP Ji5 U WL 1 i - S Tl K i, (ELAS
W IARHE) o A e ATy e B A i K e T 2 Hhu I
JEAF5E, 19— B A ST AT MHR 7£ ACOP .0 L4
15 835 v B A (BRI PR RN RE T, iR
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1k, DT b 4 SR R I2TR

[& % 3 #f]

(1] TEZefe, s, 50, X6, B PHE bR — A bk
LB IR PRI (1] R 202 BRer kil
2021,30:1007-1012.

(2] ZEMiss X IK WIGH , WIDLaR . ot — Ak T
RO R sT R (1] . IR R 22 45,2020, 21 :
913-918.

(3] wscfR, XUHHG, L dF, 5K FIA T, 5 8, 55 O
T RAEAR AR X AR B s i 2 W s o e L0 ] . =

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

SWP9E 2R, 2021,50:80-85.

BURNE Ap/DIF, P RA, SR , R . RGERIERAETR
BT O T s AR AR R B N BT TR AR G
TS LT] i A, 2021, 40: 658-662.
R, 2 s PR AL/ i % i A IR B LA
T LB B T A SE 0 (0] 18 i B B o 4R
2021,27:797-800.

BN ok, FIR . NRFE ML 9 M dbat AR
PEH A, 2018:905-907.

e N RIEANE TR R BRAMD M 2otk A2 s v
FIERR 2 Wi bRt : GBZ 74—2009 [S]. dbat: AR TA:
Jitt:,2009.

WEAVER L K. Carbon monoxide poisoning[]].
Undersea Hyperb Med, 2020, 47: 151-169.

2/, SRR, T R . 2 — S i h R H C I
I LR LA K 12 4 [T ] R BE 22 S I R
2009,6:1262-1263.

ZHANG Y, LIU W Z, YU H T, CHEN Z, ZHANG
C M, T1Y, et al. Value of the systemic immune-
inflammatory index (SII) in predicting the prognosis
of patients with peripartum cardiomyopathy[J/OL].
Front Cardiovasc Med, 2022, 9: 811079. DOI: 10.3389/
fcvm.2022.811079.

YANG Y L, WU C H, HSU P F, CHEN S C, HUANG
S S, CHAN W L, et al. Systemic immune-inflammation
index (SII) predicted clinical outcome in patients with
coronary artery disease[J/OL]. Eur J Clin Invest, 2020,
50: €13230. DOI:10.1111/eci.13230.

XUM, CHENRL,LIUL, LIU X Z, HOU J, LIAO J Q,
et al. Systemic immune-inflammation index and incident
cardiovascular diseases among middle-aged and elderly
Chinese adults: the Dongfeng-Tongji cohort study[J].
Atherosclerosis, 2021, 323: 20-29.

HUANG H P, LIU Q, ZHU L X, ZHANG Y, LU X
J, WU Y W, et al. Prognostic value of preoperative
systemic immune-inflammation index in patients with
cervical cancer[J/OL]. Sci Rep, 2019, 9: 3284. DOI:
10.1038/541598-019-39150-0.

TR Z ORI AL S IR E 5.0
BT HERT ST E e [T] . op [0 i B s T 5T
2019,17:390-394.

XIS | gk 8, 4 RS, X Z, 275 00, o 57, 45
GPR \MHR 5 45 J5 R M ML A5 T AR E B0 4
A OCHE [T ] RS (BR2A AR ), 2021, 46
373-378.

(AXHmEE] B



