BURK R R e 55354 543 202047 H T Mod Lab Med, Vol. 35, No. 4, July. 2020 143

i 1251 BN P o JUURE S8 3¢ 2P0 Ty 858 11 i 4 T F

% BE, FRER], RABRAR LTI O XTI EE

 E. BM AR EFR (SIG) TSR LM S %35 (AHF) $94EA ., F3E =SB4 2017 F 1
A ~20194 1 A FLifFiro RioE ERAL G 187 4 2 IUEse (AMIL) &5 ARt %, 24— 54
SIG 7R-F, M2 AMI £ 4 AHF #9 & B %, 247 SIG 5 Killip 2R 948 %, I SIG &7 AMI & & AHF &9 3 4
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Myocardial Infarction
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Abstract: Objective To analyze the effect of strong ion gap (SIG) on the predicting of acute heart failure (AHF) induced by
myocardial infarction. Methods From January 2017 to January 2019, 187 patients with acute myocardial infarction (AMI) were
selected as the research object and retrospectively analyzed. The risk factors of AHF on AMI were observed. The correlation
The incidence of AHF in 187 AMI patients was 27.81%.
Univariate analysis showed that there were statistical differences between the AHF group and the non-AHF group in the following
8 indicators: age, gender, smoking, diabetes, hypertension, SIG, albumin (ALB), and anion gap (AG) (1’=18.953, 5.714, 23.081,
7.354, 7.201, =8.027, 7.551, 6.984, all P<0.05). Multivariate analysis showed that diabetes and SIG were independent risk
factors for AHF in AMI (Wald y’=8.154 and 7.667, all P<0.05). The levels of SIG in Kiilip Grade I , Grade Il and Grade IV
AHF were 3.99 + 2.86,6.21 + 3.62 and 10.45
< 0.05) between the levels of SIG and AHF. SIG predicts that the area under the ROC curve of AHF caused by AMI was 0.844,
with optimal cutoff value of 5.240 mmol/L, specificity of 78.37%, and sensitivity of 76.31%. Conclusion The strong ion gap

between SIG and Killip classification was analyzed. Results

+ 4.81 mmol/L, respectively, and there was a positive correlation ( » = 0.353, P

was positively correlated with acute heart failure, and it was an independent predictor of acute heart failure caused by myocardial
infarction.
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BETG AR HNER Y, BT SIG
I ATM T2 AHF B 7 ik sg g b, A
5T 4 #r SIG TN AIM Fi L) AHF, A
Il R A P2 W 5167 7 S ok S T B A i) S
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1 Mel5H%

L1 AR & WEPE AT 2017 4F 1 A ~ 2019 4F
1 A WA AR LT 1 XV R B3 52 1R T7 O AMI
BE 8T 6, HoAh B 107 4], otk 80 1, 4EHR
41~72 %, ZACHTE R SIS B NERERE
JEFFRFSE . AFRUE: OZ MRS SR T BtEE
BETESI R R, QU HEDIR ST BrahZSek 28 /1 4
Hs QU ST B . HeBRbriE: O
BRI IIERR h B R s QAR TIREA
EMEE; OMNFA A SRR . IR
s i R . KPR R AE AHF 704, 4
S AHF 41 (52 1)) 54 AHF 41 (13544]) .

1.2 XA 5AE ARERE A A YRy T
AT BT, AH DG L H8 B 35 2R FH 56 [l 5 A= A
F] Y Vitros5600 A6 G 58 3 i {SURN P22 85 FE 28wl 1Y
ABLIO I/ HTAY .

13 i

13,1 BEACREE RGN . T g Y BOE Ras I8
FrbkiiL 5 ml, 3 000 r/min Z5.0 5 min, HE -20°C
TRAFRFRE o AHDCHRAEYS PR 1 2 1) 1 42 A6 500 U 52 i
AHFFE HEATHRIE 5 T i AL N S L 2 B A E
X BoE WA T N T S = R RE, DA
TR DA R E R R i A b, PRIE R SR
PRSI B 5 e o

132 BHESU: KRS KA AHF 175041,
4 A AHF 41 51k AHF 4. #HE Kiilip 70550
DIREEATVEM, DME s Wibsie, Hp, =1
HHiiL AHFY,

1.4 %t a4 RA SPSS19.0 #f % B a4 7
It THECERER I n (%) s, 4] Fe iR
RIOTRE g TR TORER AL £ ArifEZE(x + s )F0R,
SRS AT K-S K56 K Levene K6 56 54 19 1F A1
5250, SIERTES 255 FREdE R ST
FEAR (K550, AR IEASTERIE R HAES B K; sy
fE B PR 2R A i 5 R FH 2 [ & Logistic [FIH4MT; R
FH Spearman B AH A4, 2 WA BB PEAG R
ZiH TAEREMZ (ROC) o P < 0.05 WESH
GiitrE .

2 H#R

2.1 AHF #154F AHF 21 —fx #FFhed W& 1,
AHF 4548 AHF 4UAEAF0E PR . IR . A DR

MR LRI G AR (4P <0.05) .
&1 AHF A53F AHF H—RERELE [n(%)]

AHF 4] 3E AHF 41

El| 2
R (1=52)  (neps) TP

A (%) <50 11(2115)  75(55.56)
50~60 25 (4808) 42(31.11) 18953 0.000

=60 16(3077) 18(1333)

el B 37 (7115)  70(51.85)
5714 0017

i 15(2885)  65(48.15)

Mz S 38(73.08)  46(34.07)
23081 0.000

B 14(2692)  89(6593)

HEFR I B 17(3269)  74(54.81)
7354 0.007

®  35(6731)  61(45.19)

B iLE & 41(7885) 78(57.78)
7201 0.007

& 11 (2115)  57(4222)

22 AHF 415 3k AHF 2048 % b WL 2,
i 373 B AHF 4 5 4FE AHF 44 ¢ 2 80 15, 187
) AMI H 5 v, K42 AHF 94 52 4], RAER K
27.81%; AHF Z4153F AHF 417F SIG. 581 (ALB) |
eI (AG) ZRAGZIT#E X (P<005) .
AHF # 53F AHF 417F CRP, HP, CK-MB [ [t 2%
SRGFEL (P> 005) .

x2 AHF Z853E AHF AEESH LR

e AHF 4 3 AHF 41 >
fitr (n=52) (n=135) v P
SIG (mmoll)  6.61£4.03 303:301 8027 0.005

CRP (mg/l.) 1129 (4.18, 13.02) 5.41(2.58, 9.62) 0.635 0.262
ALB (gfdl) 329+031 3.74+0.25 7.551 0.006
HP (3K /min ) 83.01£20.18 7897+18.62 2361 0.124
AG (mmol/L.) 16.01 £4.31 10.88 +3.04 6.984 0.008

CK-MB(U/L) 84.5(332, 165.6) 66.7 (243, 1412) 1257 0.262

2.3 % B % Logistic @254 AMI & % AHF ¢ /&
M E W3t Z N E Logistic [MIH 434l 1,
BEIRIA ( OR=1.035, P=0.008 ) . SIG ( OR=2.446,
P=0.006 ) J& AMI %&£ AHF {07 G R 2

2.4 SIG 5 AMI % AHF #3948 %M @i Kiilip 73
PARRHE T R, PE R IEA R (1=0.353,
P < 0.05) . Jf H SIG i % ik /K °F £ Kiilip 1T
P, Mg, Vb BTt 25k 3.99 +2.86,
6.21 +3.62 Fl1 10.45 + 4.81mmol/L,
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x3 AHF 10X 380 % F & Logistic [F)3

25 OR CI (95% FIfF R ) P B SE Wald

AR 3312 0.276~2.325 0.061 0.702 0385 2753

51 1.069 0.396~2.883 0.230 0.103 0.086 1.440

g A 2.268 0.956~3.326 0.060 0.819 0435 3.536
e 1.035 1.071~4.115 0.008 3.532 1.011 8.154
EIE 3.541 1.658~5.662 1372 5741 1.356 9.237

SIG 2.446 1.035~2.289 0.006 3658 1.142 7.667

ALB 5241 0.608~4.221 0.364 5557 0.687 9.587

AG 3.657 0.674~3.012 0.554 6.541 0.724 8.987

24 SIG, ALB, AG *F AMI % AHF #9Fum#fa 3%
4, SIG ) ROC Rl £ F 1 1 AUC 4 0.844; ALB 11
AUC=0.672; AG f] AUC=0.735; LA £ % 45 % 5.240
mmol/L R AV A S, w4530 AMI 2t AHF 1)
RSN 7837%, HBUREE h 76.31%. 2% B SIG X
AMI 35 AHF 584102 E

%4 SIG, ALB, AG 3 AMI 2 AHF BFnmN{E

&by CI (95% TI{EREIX A ) AUC SE

SIG 0.783 ~ 0.895 0.844 0.031

ALB 0591 ~ 0.756 0.672 0.042

AG 0.655 ~ 0.801 0.735 0.036
3 g

AMI 5 AHF 2750 U™ 5 5k 1 RAE Y B |
IO I RERRRS, W H FCSE BUBFgE & B AMI i
) AHF H A1 o okl B e o, LR 2k
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AHF U2 33l S BE AR sh fi2# 23500, i i
W RN AL, HEZ AR, 1C
R R A T

155 12 W AMI 30 AHF (195 X251 AG %
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N R, IR % R S DL IR
F I 55 PR 25 s s i A S — ol B P4
WIRSE I HEAR, SIG AN 32 I PE R A% 25 L Y 52
T A Honr4E ¥, {3 SIG 7F AMI 3t AHF
F AN E BRI R A L. ARG o, 187 44l
AMI 3 H AHF &4 %8 27.81%. S ZE 47
Y%, AHF 41 54F AHF d7E4E04 . PR WM.
WEFRG . s . SIG, ALB LK AG 3t 8 P55
HHAFTEG 25 (P < 0.05) . ZHESHE
7, BEIRWE M SIG & AMI & 2E AHF By 00 7 £
%, gk M, SIG 5 Killip 4r2% 5 iF 41
XX & (r=0353, P < 0.05) . SIG 1y ROC fh £k
T 0.844, R AEEUETTH Y 5.240 mmol/L, H
T AMI 0 AHF %)% 55 B2 Ry 78.37%, BB Ny
76.31%.
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T L@ 43 BT SIG Tl AIM Ry AHF, g M
PRI IS 56877 T SR 0K B HUs A7 BRI A 34
YER, (EARHE)

SE k-

[1] VLER, W, 20, % . SREE s S5 A%
I 430kt 2k O IURE BE Ji5 0 7 5208 i T (7], S5
BEZRk, 2017, 33(1):104-107.

JIANG Jianliang, XIANG Li, LI Hui, et al.Predictive

value of ventricular wall motion score and left
ventricular ejection fraction on prognosis of heart fail



146 PR 36 152 27 2 55

$35% 4 202047 J Mod Lab Med, Vol. 35, No. 4, July. 2020

(7]

in patients with acute myocardial infaction[J].J Prac
Med,2017,33(1):104-107.

WOO J S, HWANG S J, Kim H S, et al. Effects of
statin therapy on clinical outcomes of survivors of
acute myocardial infarction with severe systolic heart
failure[J]. PLoS One, 2015, 10(12):¢0144602.

SRELIE, SRR, MG, SF L SRES R Ao L
REAE KA SO ) i NN [0). TR R R 2B
FAk, 2019, 28(1):79-83.

ZHANG Hongbin, JIANG Chonghui, YANG Peng, et
al.Value of strong ion gap for predicting acute heart
failure after acute myocardial infarction[J].Chin J
Emerg Med,2019,28(1):79-83.

SENEVIRATNA A, LIM G H, DEVI A, et al.
Circadian dependence of infarct size and acute heart
failure in ST elevation myocardial infarction[J]. PLoS
One, 2015, 10(6): e0128526.

W H R, W H 5 FLL, 25 I microRNA126 il
microRNAT Kzl XU 2 Wi (B i 5% (7], B AS:
I EEEZ A 2018,33(3):18-20,23.

HAO Riwa, NA Rihan, ZHOU Hong, et al.Stydy on
the diagnostic value of detecting serum microRNA126
and microRNAT in heart failure[J].Journal of Modern
Laboratory Medicine, 2018, 33(3):18-20,23.

PR XURZ PR AR L SO R I AR
A ML HRLAE SR P ) A2 A SRR S [T, BRI R F
5% ,2017,34(4):795-797.

HUANG Jiankai, LIU Zhen, CHEN Ping’an,et
al.Changes and significance of serum electrolyte levels
in patients with acute heart failure and hypertension[J].
Journal of Clinical Research,2017,34(4):795-797.
ARRIGO M, RUSCHITZKA F, FLAMMER A J.Acute
heart failure[J]. Ther Umsch,2018 ,75(3):155-160.
LAGE J G B, GUTIERREZ P S . Case 3/2017 - A
47-year-old female with refractory heart failure and
embolic acute myocardial infarction[J]. Arquivos
Brasileiros Cardiologia, 2017, 109(1):81-86.

(9]

FER, Do, B, % g sST2 456 /0= 5
L3 H500F P O U BE S 0o g s s 17 T 000 4 1 ]
LR, 2018, 40(4)): 384-388.

WANG Guoliang, MA Guang, TENG Wei, et
al.Predictive value of serum sST2 combined with left
ventricular ejection fraction in patients with heart
failure after acute myo-cardial infarction[J].Anhui Med
1,2018,40(4)): 384-388.

BN, T, BEE, 5§ OmE TSR L
AUl 2 U PG O E (9], N L 2=,
2018, 25(9):687-690.

HUANG Yanping, HE Yun, LI Xueying, et al.
Evaluation of strong ion gap and other indicators on
prognosis of severe pneumonia in children[J].Chinese
Pediatr Emerg Med,2018,25(9):687-690.

(1] JRIBTE , 807, XRAR , 4% . ARG T m 8%

[12]

[13]

N R S DR IR A4 500 JUE D RE AU AR SCHE BT Y . rhAf
EARLINIMAE 2R |, 2013, 15(5): 471-474.
XING Shasha, WEI Fang, LIU Zhendong, et al.
Correlation between NT-pro BNP and heart function
in elderly patients with chronic heart failure[J]. Chin J
Geriatr Heart Brain Vessed Dis, 2013,15(5):471-474.
FEFAG | VRIE , BTSN | wR e T BRTER RO ) i
B K B R RS [T]. R AR AR O i 1l
2L, 2014, 16(5):475-477.
PEI Yinghao, CHEN Jiao, GONG Jianbi. Change of
strong ion gap in chronic heart failure patients and
its clinical significance[J]. Chin J Geriatr Heart Brain
Vessed Dis, 2014,16(5): 475-477.
BAR, R, TEM, % 2HEkG AR
ML NT-proBNP /K5 Ca® (AR XMEAMHT [1]. ¥
EE%:, 2013,24 (7) : 998-1000.
HUANG Leisong, LIANG Yuhua YIN Zhiwei, et al.
Correlation analysis of serum NT-pro BNP levels with
Ca’"in patient with acute coronary syndrome[J]. Hainan
Medical Journal, 2013, 24(7): 998-1000.

YR EHE: 2020-02-28 fEEIEHA: 2020-03-12

(38 125 BT ) O A0S0 008 SO 75 D i PR P
R R AL
SE Wk

(1]

BT bRz A LA, S ARFER R R RUUR L D IREA
AiF T R RN 2T 4 2 BRI I R RS (D). AR
R PEep gt , 2016, 31 (4) :149-150.
ADILA<*Abulizi, GULANMUBAIER*Aniwaer. Clinical
significance of detection fibrin monomer in hemodia
lysis with cardiac insufficiency patients [J]. Journal of
Modern Laboratory Medicine,2016,31(4):149-150.

W] b LT A PR, B s, Bl R . BRI MO BT 28
R I £ A B P B A I DR S [I] v i Ak
Zkiki , 2016,15(8):411-414.

ADILA<Abulizi, BI Bo, LU Chen. The clinical
significance of fibrin monomer measurement in
maintenance hemodialysis patients [J]. Chinese Journal
of Blood Purification,2016,15(8):411-413.

GROTE BEVERBORG N, VAN VELDHUISEN D
J, VAN DER MEER P. Anemia in heart failure: still
relevant[J]. JACC Heart Failure, 2018, 6(3): 201-208.

(4]

(5]

[6]

SINGH N, PATI H P, TYAGI S, et al. Evaluation
of the diagnostic performance of fibrin monomer in
comparison to D-Dimer in patients with overt and
nonovert disseminated intravascular coagulation[J].
Clinical and Applied Thrombosis/Hemostasis, 2017,
23(5): 460-465.
BESTER J MATSHAILWE C ,PRETORIUS E.
Simultanecous presence of hypercoagulation and
increased clot lysis time due to IL-13, IL-6 and IL-
8[J]. Cytokine,2018,110: 237-242.
DI NISIO M, VAN ES N, BULLER H R. Deep vein
thrombosis and pulmonary embolism[J]. The Lancet,
2016, 388(163): 3060-3073.
HASEGAWA M, WADA H, MIYAZAKI S, et
al. The evaluation of Fibrin-Related markers
for diagnosing or predicting acute or subclinical
venous thromboembolism in patients undergoing
major orthopedic surgery[J]. Clinical and Applied
Thrombosis/Hemostasis, 2018, 24(1): 107-114.

YRR EHA: 2020-05-18 fEEIHHA: 2020-06-13



