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Abstract Objective: The aim was to construct a prediction model of ventricular fibrillation(VF) in patients
with ST-segment elevation myocardial infarction(STEMI) before primary percutaneous coronary intervention(PP-
CD and verify its prediction value. Methods: The 223 consecutive patients with STEMI admitted from January
2020 to May 2022 were retrospectively analyzed. Independent risk factors were screened and a prediction model
was constructed via multivariate logistic regression. A ROC curve was used to analyze its predictive value and the
data of another 96 STEMI patients from July to December 2022 were used for internal validation. Results; Com-
pared with the control group(n =202), the VF group(mz =21) had faster heart rate, lower blood pressure, higher
Killip grade at admission, higher proportion of culprit vessels as left anterior descending arteries, higher propor-
tion of using intra-aortic balloon pulsation, and lower survival and discharge rate(all P<C0.05). As for the VF
group, the peripheral blood white blood cell count and uric acid level at admission were higher, the glutamic pyru-

vic transaminase was higher, and the left ventricular ejection fraction was lower within 24 hours after admission
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(all P<C0.05). Multivariate logistic regression showed that heart rate, diastolic blood pressure, uric acid level and

Killip grade were independent factors of VF. The area under the ROC curve of the prediction model(1. 05X heart
rate40. 947 X diastolic blood pressure-+ 1. 008 X uric acid+ 13. 207 X Killip grade) was 0. 703(95% CI 0.569 —
0. 837, P=0.002), with sensitivity and specificity of 57. 1% and 85. 6% , respectively. The accuracy, sensitivity

and specificity of the internal verification in the second stage are 0. 865, 0. 714, 0. 876, respectively. Conclusion:

prediction model constructed by the easy to obtain variables in the early stage of STEMI patients is helpful to iden-

tify the high-risk group of VF before PPCI.

Key words acute myocardial infarction; acute coronary syndrome; ventricular fibrillation, prediction model;
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Table 1 General data H(%), X +S,M(P,;,P;;)

I gE| = B4 (202 ) EE4L21 F) it m P {H
R/ % 62(55,71) 61412 —0. 364 0.715
5 151(74. 8) 17(81.0) 0. 394 0.530
BMI/(kg/m?) 25.043.6 23.843.0 1.519 0.130
2 4 132(65. 3) 16(76.2) 1.002 0.317
S2D/h 2.3(1.4,5.0) 2.0(1.5,3.5) —0.339 0.735
o IR 110(54.5) 8(38. 1) 2. 044 0.153
ST 49(24.3) 6(28.6) 0.191 0.662
i A< v 19(9.4) 3(14.3) 0.509 0.475
L%/ (K /min) 78(66,85) 91.3420.6 —3.177 0.001
W4 e /mmHg” 137.9422.8 120.1422.0 3. 402 0.001
#F 3K /mmHg” 81.0£15.6 72.7+12.4 2.374 0.018
Killip 0 DI fig 43 9 64,153 <<0. 001

T 184(91. 1) 8(38.1)

I 15(7.4) 5(23.9)

I 2(1.0) 4(19.0)

v 1€0.5) 4(19.0)
Gensini 1§43 56(37,82) 51(38.83) —0.034 0.913
B0 M 5 11. 237 0.011

i) 98(48.5) 16(76.2)

/2 1l i % 23(11.4) 0(0)

e ik 80(39.6) 4(19.0)

EFET 1€0.5) 1(4.8)
M55 955 722 S B 0. 895 0. 639

1 40(19. 8) 6(38.6)

2 64(31.7) 6(28.6)

3 98(48.5) 9(42.9)
iU EBLAR I & A 2(1.0) 0(0) 0.210 1. 000
IABP 6(3.0) 5(23.8) 17.616 0.001
A2 B 198(98. 0) 18(85.7) 9.474 0.020
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Table 2 Laboratory and cardiac ultrasound indicators

BI(%), X +S,M(P,;,P;;)

S =W (202 ) EW21 ) Gt it P {H
H i/ (107 /L) 9.47(7.90,11.50) 13.65+5.41 —3.293 0.001
MEeLd A/ (g/L) 145.6+16.7 150.3415.6 —1.219 0.224
T/ / (10° /1) 214.5(182.8,257. 1) 232.9467.5 —0.721 0.471
myEHER/ (g/L) 39.243.2 38.4+4.2 1.023 0. 307
B AR/ (U/L) 41(27.3,63.8) 69(39.5,121.0) —2.743 0.006
BB AN/ (U/L 188(97.3,291.3) 151(84.5,628) —0.773 0.439
RABLT %/ (pmol/L) 13.6(10.2,17) 14.4+6.5 —0. 308 0.758
i AR E / (pmol/L) 4.4(3.2,5.6) 4.0(3.35,5.48) —0.203 0. 839
BRERERR AR/ (U/L 71(59,87) 79.1423.2 —0. 634 0.526
v-4 B KA/ (U/LD 25(18,41.5) 30.5(19. 3,66) —1.281 0. 200
14 / (mmol /L) 8.09(6.78,10.17) 11.91+6.74 —1.897 0.058
JRZE A/ (mmol/L) 5.941.4 6.2+1.6 —0.988 0. 324
10 LEF / (emol /1) 69(60,80) 79420, 7 —1.666 0.096
PR/ (pmol /L) 301.6486.5 392.44148.5 —2.754 0.012
145 / (mmol/L) 2.15+0.10 2.10+0. 14 1. 637 0.116
1L / (mmol/L) 0.89(0. 83,0.95) 0.90+0.09 —0.041 0.967
M4/ (mmol/L) 3.79£0.45 3.90+0. 56 —1.034 0.302
CK-MB I&ff/(U/L) 175.5(97.3,288) 137.0(80,438.5) —0. 384 0.701
Hh = A8/ (mmol/L) 1.37(0.98,1.92) 1.434+0.63 —0.668 0.504
JiB [ B / (mmol /1) 4.69(4.1,5.42) 4.84+1.25 —0.166 0. 868
HDL-C/(mmol/L) 1.0840. 28 1.1040. 30 —0.291 0.771
LDL-C/(mmol/L) 2.97(2.52,3.49) 3.1340.88 —0.695 0. 487
BRI BK/ (pg/mL) 35.7(12.5,111) 51.9(21.1,251) —1.115 0. 265
Wb &/ % 5.9(5.6,6.7) 6(5.6,8.6) —1.020 0. 357
FYEE AR/ (g/L) 3.11(2.68,3.70) 3.20(2.54,3.58) —0. 444 0.657
B C RMEH/(mg/dL) 4.15(2.14,6.59) 5.77(2.24,11.05) —1.258 0.208
£ B N4/ mm 38(36,41) 37(35,40) —0.841 0.401
e E FF KR NAE/mm 46(43,49) 4744 —0.540 0. 589
e = P E/ Y% 50(46,54) 45(40,49) —3.308 0.001

HDL-C. 7w % B Ji5 2 H I B B 5 LDL-C AR5 B2 25 A 18 B 5 CK-MIB VLR St ) T . it A6 98 38 4 D T AT D B . i i
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B EZ L, DR R LS 24 h W (A2 KRB ARITE) .

3 STEMIZZEREL N ANBEGMN S B & logistic

=35 4
Table 3 Multivariate logistic regression analysis
Gy OR 95%CI P
N 1. 050 1.015~1.086 0.004
&5k 0.947 0.902~0. 994 0.186
PRIZ 1. 008 1.002~1.014 0.011

Killip 43%% 13. 207 3.864~45.143  <C0.001
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3 iwtig
FWJE STEMI 19— WL & 0E . 2R R
2% ~8% M ME N — P E SRR, E

B R B R B S SR TS R A G . AR WS
FL,STEMI 2% 212 PCLATE B A E RN 9.4%
(21/223) s i T iR JRASE AR 1% 38 R 250 90 2 7R
STEMI & 2P0 WU B8 £ 38 =2 80 o fE B
FE— 39 ] 57 % 55 45 %F BEAE 98 o, Huang 2560t &
M STEMI J& 2 M0 LA BE J5 5 B i 4 37 A 6 I
Z.H ST BEzZMmE=EAERIEME, fE
STEMI & # 40 b, STEMI H 3% 98 0 1 45 B 2€ F2 B
T, PPCT A 56 B it i 7708 13 3 495 L 31 A, B v, X
A HE S B0OH R 0 2 B R R R R A
FE TG 5 T S A BF 5T B9 % Wi 40 TABP i R B &
A BER AR, SR kA R E B STEMI &
HOVIREZHE e, e 2, H, A
£ X STEMI 5 % B & s KU - 10 37 Al AR 50
DI ke S



IR, S ST B @ AL U B B8 3 202 A AR L 25 B0 3l 990 00 455 780 44 2 K 38 31
ZHAI Hu,et al. Construction and Verification of a Prediction Model of Ventricular Fibrillation in ... ¢ 463 «

1.0

0.6

R

0.4F

0.2

0 0.2 0.4 0.6 0.8 1.0
1-HRE

1 REHSHR STEMI 212 NBTZEi# ROC # £
Figure 1 ROC curve

LW £ STEMI B k=i 5 5
TR R AU T AR B Y R A ol B A R T
56 WP AR A 56 s B AR AT RE 5 e Ik o 4 1A 2E 7 AR
0 B RE B Bh A T ARG L AT
3 A T 4 AR A R R I R B AR R R R R M R A
Robr, B E A B E A2 E N R A A ik
PR AN B E GO TP I R A L o0 I RE T 22
(Killip 3% = Il G i N B LG B B =) L 22 = 0046 D
AE B A 5T B G, 9B AR I A8 Sk B PR SR AS Y LA
T (A 22 R A G R = SO . X5 LA
FELE TSR — BT PR T O LR 4R B
FIREVE A W, O e A A i T 3
T D S B T A B A B R R G LA B e i
JEE TR A S 7 RS A AR MR L 35 R R
H . CK-MDB W {5 8 50 H 07 11 AR I 5 A K
ABFSE A, AT T STEMI B # K55 10
~24 h 1y CK-MB K HE AE 0 UG 0 1A, & =
B2 () CK-MB W ff = FAEE Widl, )R 48 2 7 K ik
Fgeitag2 5. WA I E F 0] 88 5 R A
FERY H B R BRI A G, &k 2 CK-MB i I i 8] 25
B S 5k TT  BOHR 4 BB CK-MB I A 9 A6 I
H5HAEHZMAAE —EME. HikK,CK-MB f 57
PEE ILES 2 1 22 HL R e O JULE 05 A o i 4 T RE A2
SRR CUE B LS R R R SO T, AR
HC A AR S LS B R 0 245 SR R 2 1k (B / FR
PO L RTC R T AL BB . AR B & B STEMI
IR E WS AR PR s i OB PR g
Ao RO R R R R e, — S LIA A A ]
A6 5 % B R 90 A O B I R R 28, ek ko AR 2 % B
(Gensini PE40) L ML K F & 905 J5 812 i) 18] 46 9 oK

S5 = W A AR A O

S 2 FE A T I . 2 A B A B s A1 Il
i 0RO R R K T B . RORE FE 2 MO WL K
i Y o3 400 LR R AR A R O B T T R T
A BT S0tk O WU BE BE I R 25 )5, AR
WF5T v, 28 B A 3 8 22 00 1 At 1 40
B Ew T EEWA, R EWA B EfAEREN
3N L =R o N S TN s - 17 N S 7)) <
. C N8 A SE LR G A 248 45 2 B
o R R S 7= L I PR R ) — 5 M e 1
FRaid . AR, 2 WA 5T 2 B AU C v & A
WIE RO M BRI E S 5 H5D 7 80 W
Fe bR AU H WS bR . 5 CK-MB.cTNI £ &
FIEMK, AR EBHBEE LW 24 h N
ABEE C B 8 /K T 0 B AL H 4 ) 22 53 oK 5A
BN G2 7 S, v] g I PR RS 0 B ) 5 S 5P R
KBS FEGEI AU AL,

WS IR K B K 5 0 T R R K OF 2
STEMI & # K8 % Wik 1E i 2l sr fa b &, 2
T ALY Yy 2 BEAY R K F 22— DRER S N AR I
R e O e 28 7= ) 308 3o 8 8 R AR IR - i 3k |
A SR I S 3 A AL R 3. B P — IR AR rp
AR NI R R 2% BT IR R R K S 5 (R A b 2 R
K 52 5 3 TE AR G L 4R R I PR R 1T AR Ry T oK ok
O Hii M7 9 0 & I DRI B VS A A ) 2 bR R
A S AN 4 2 5 LT L0 LR B P A Y 5 K P
I G SR I i kg DR TR P T HE A A R IR
TR e 2 i — T X i R R K OF 5 = ML R
WOR A KRR G LR R S R R K5 =
DHERE R B EME, A2 E R T
A B LT IR IR K 5 STEMI 3% A B FH 44 (4
A B A I BE TR 2 [H) 2L A e . B
PR T2 ML E T 78 A o0 I 9 0 00 2 2 0 2K R 1 0l
ST G R L AR SR RR BE L AT A R 2K R R R
FIFET- R TG 2 . R, % T & & IR IR 10 AE
B e R N T L H R R R BR IR T L A B T R
/bR STEMI JG MO R W 10 & A4, iE— A il
G . ASWIT 8 K B0 B4 R 3 3 2R A 0 i,
ULEF K P AR = WA o L 2 R 22 A S22 B X
My, BEAEBE 5T 3= WL W B 5 T B R 28 K 1)
B e i v 2k A0 L RN A kST
RS, BB AST SRR ALERE,
o i 25 B A AN 5 I 49 == 0 R R R BE 1Y
QR SR L 12 R B T BEAS 4B i PPCI A X 2%
SSIE L A G R R A AR 5T L 3X AT A8 S i JUL I
KA E AR = B ] 22 57 K R & i
252, B2 G R ik A logistic [B1JH 75 F8 i IR A,

A FE B, FATTNE AR R B 3K B I PR A
bRk g 7 — > STEMI J& 54 22 8 i X B 10 ) A



FR AR 2Pk ST B i RO UREBE [ 5 2002 AR L 25 B0 3 95T 00 A5 70 ) 2t 2 60

* 464 -

ZHAI Hu,et al. Construction and Verification of a Prediction Model of Ventricular Fibrillation in . ..

B XA SR — I E R B, ROC 47 #r
2 W HOk T 2 Bk A AT — i B A (L, 0 5 Bk
JRBEBEBEAETE N BT ORI IR T AR % B A B4 19 i
IRAE MM . HIZB R ROC 4T i FUF R ik
Bl RV S O 7 ST s 2L DN S R Sy g R R
Kt — 2D AR AR R 0 (8. 3k, —THAR 1]
IR 20T 5% % B, STEMI H 3% % 55 4 401 40 J 1fi.
9- M =X A4k PR AR ) L S A K P ) L4 %
1 & AR ELAT R TN A (. ok s BT T E AN
(A A= W 22 35 ) 0 AR S 75 fE 1 — 20 4R T
LB I AN AR AT B 32E — 25 T JR A OC i AR AT 58 A LA
Wik,
F &5 i 2=
5% 3Lk
[1] Bhatt DL, Lopes RD, Harrington RA. Diagnosis and
treatment of acute coronary syndromes:a review[] .
JAMA,2022,327(7) :662-75.

[2] T A%, 20 JUREFE I KO IR IR 52 1 AR T 5K
W B HE AR L . i PR 0 1L %8 99 %% 355 2021, 37(7) : 591~
594.

(3] BEAT%, 8 Je . 6 ¥, 5. VA-ECMO B 45 TABP 1
BRIV SE PCT R S5 IF S M5 1 O TR R 52 v i
S ALY T i PR ML A8 2% 55, 2021, 37 (1) : 992-997.

[4] Boehringer T, Bugert P, Borggrefe M., et al. SCN5A

mutations and polymorphisms in patients with ven-

A A 3 3 7 WO A AR 25 o 5%

tricular fibrillation during acute myocardial infarction
[J]. Mol Med Reports,2014,10(4) :2039-2044.

[5] Andelova K,Bacova BS, Sykora M, et al. Mechanisms
underlying antiarrhythmic properties of cardioprotec-
tive agents impacting inflammation and oxidative
stress[J]. Int ] Mol Sci,2022,23(3):110.

[6] Mitsis A,Kadoglou NPE, Lambadiari V., et al. Prog-
nostic role of inflammatory cytokines and novel adi-
pokines in acute myocardial infarction: An updated
and comprehensive review [ J]. Cytokine, 2022, 153
155848.

[7] Glinge C,Sattler S,Jabbari R,et al. Epidemiology and
genetics of ventricular fibrillation during acute myo-
cardial infarction[]]. ] Ger Cardiol,2016,13(9):789-
797.

[8] Bugert P,Elmas E,Stach K,et al. No evidence for an
association between the rs2824292 variant at chromo-
some 21921 and ventricular fibrillation during acute
myocardial infarction in a German population[]]. Clin
Chem Lab Med,2011,49(7):1237-1239.

(9] TRf FEil. & 5 Wl K3 kA AR 9T 2tk ST Bda &
o WILBE BT B8 5 07 P 38 ek R v AR O B B B0 I A G
FER B R M LT, B A A I 2% 42 7, 2016, 24
(5),:247-250.

[10] Weizman O,Marijon E,Narayanan K.et al. Incidence,
characteristics,and outcomes of ventricular fibrillation
complicating acute myocardial infarction in women

admitted alive in the hospital[J]. ] Am Heart Assoc,

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

2022:e025959.

Mehta RH, Harjai KJ,Grines L,et al. Sustained ventricu-
lar tachycardia or fibrillation in the cardiac catheterization
laboratory among patients receiving primary percuta-
neous coronary intervention:incidence, predictors,and
outcomes[ ] ]. JACC,2004,43(10):1765-1772.
Thygesen K, Alpert JS, Jaffe AS,et al. Third universal
definition of myocardial infarction[]J]. JACC.2012,60
(16):1581-1598.

Tran HV, Ash AS, Gore JM, et al. Twenty-five year
trends(1986—2011) in hospital incidence and case-fa-
tality rates of ventricular tachycardia and ventricular
fibrillation complicating acute myocardial infarction
[J]. Am Heart J,2019,208:1-10.

Huang J,Peng X,Fang Z,et al. Risk assessment mod-
el for predicting ventricular tachycardia or ventricular
fibrillation in ST-segment elevation myocardial infarc-
tion patients who received primary percutaneous coro-
nary intervention J]. Medicine,2019,98(4) :e14174.
SR B A 20 O WU BE 5 & O & B Bl B A B
FEHE L] 0 W I 4855 B 36 5 2020, 20(4) :5:110.
T AR T AN, 45, 2t ST Bedh i 2.0 LA 3B
IR OEBSRE ERIIE R R PEREZ,
2013.,8(8):110.

W66 HH R AR /NS 2O LA BE B 3 BE N T R
O EE WS 1 fE K B AR BT [T 7T AR B 42, 2016, 37
(9):3.

Mahtta D, Sudhakar D, Koneru S.et al. Targeting in-
flammation after myocardial infarction[J]. Cur Cardi-
ol Reports,2020,22(10) :110.

Li J,Wang L, Wang Q, et al. Diagnostic value of ca-
rotid artery ultrasound and hypersensitive C-reactive
protein in Type 2 diabetes mellitus patients with acute
myocardial infarction in Chinese population[]]. Medi-
cine,2018,97(41) :e12334.

Wang L,Liao B, Yu J,et al. Changes of cardiac tropo-
nin I and hypersensitive C-reactive protein prior to
and after treatment for evaluating the early therapeu-
tic efficacy of acute myocardial infarction treatment
[J]. Exper Therap Med,2020,19(2):1121-1128.
Carrero JJ, Andersson Franko M, Obergfell A, et al.
hsCRP Level and the Risk of Death or Recurrent Car-
diovascular Events in Patients With Myocardial In-
farction: a Healthcare-Based Study[J]. ] Am Heart
Associ»2019,8(11):e012638.

SR ERTT R, TR IR SO JLEE BB AR IV A
C Bpy 4 1 sE Kol R & SCLT]. BAVE 25 T AR,
2007,23(6) :2-5.

P AT S0 AR PR AR A b AT M IX v AR N ) AL 2
JoE 2R 2 7% X [] 9 3t ST B 5 PR R AR G 1 43 B LT ], I
PR O I 4 9 A4 7 2022, 38(4) :314-317.

Kroll K, Bukowski TR, Schwartz LM, et al. Capillary
endothelial transport of uric acid in guinea pig heart
[J]. Am J Physiology,1992,262(2 Pt 2) : H420-431.



2023,39
(6):465—470

I AR I 5 97 4 7
J Clin Cardiol(China)

* 465 -

VA
BAEEH . 24 E, E-mail : wangjiawang202171@126. com

- = UFSEFR S

i S 2 JRJ) A5 e IR 3 Ik It T 75 0 RSO
TR 2 kP 78 56 &

FaE Fx' NEZE HF O FHARE TH ORALRK FRm

(=] BW:#EHH B 28 {E (resting full-cycle ratio, RFR) 5 5@ 4k 3 ik G KO 1L 1 5 85 70 54 (frac-
tional flow reserve, FFR) 2 [i] — EUM: /) # 5 (B . 3-8 € i 19 RFR MR E M. Ak A 2021 4£ 9 H—2022
410 ATER B2 AR A TR AR B 254G A 1Y B . RFR<C0. 89 1E 8 FL{H , FFR<C0. 80 1N HL{H, /> /& RFR Al &
FFR 41 (& RFR/# FFR) . & RFR Ik FFR 41 (7 RFR/{X FFR),{% RFR HI{& FFR 4 (f& RFR/& FFR), %
RFR #Ifit FFR 41 (it RFR/& FFR)., # RFR 5 FFR M0 %R RS T IME R KR, IFETSHEA —F M
KHE, R ATIIEMA 151 FlEFE, I 205 T, KA H 54 NS RFR flE FFR 4 59.5% (122/
205) ,# RFR A& FFR 40 10. 7% (22/205) ,{& RFR ##5 FFR 40 7. 3% (15/205) , fik RER FI{& FFR 41 22.4%
(46/205), RFR 5 FFR —#(M:h 82. 0%, I B A G113 & L (R* =0. 683, P<C0.001), RFR>0.89/FFR<C0. 8
AS— B T FE AR B AR WX AN — B 2 B G232 2 L (OR =0. 944, 95% CI 0. 891~0. 999, P =0.047),
RFR<C0. 89/FFR>>0. 8 /A — 2 100l 48 45 v Zo M XF A — By 5% g A3 521122 3 L (OR =5.98,95% CI 1.16~
30.80,P=0.032); LAD SF A —Z ¥ m A & il 2% 2 L (OR =10.75,95% CI 1.38~83.70, P =0.023), &
£ :RFR 5 FFR A R —5 k. RFR>0. 89/FFR<C0. 8 A — B B 38 A5 o 4 18 5 R — B i 52 i B A 4831
23 X, RFR<00. 89/FFR>0. 8 AN —Z Ay F I 48 F5 1 , Lo M L LAD 5 28 XA — S0 5% e 2 B2 1220 X

[XEIM] #8228 EAE ; bk 20 ik I 30 i 2% 50 2805 SR sl Bk A AR 97 5 600

DOI:10. 13201 /j. issn. 1001-1439. 2023. 06. 011

[(HESES] Ro4L4 [XHEIRERE] A

Relationship between resting full-cycle ratio and fractional flow

reserve in assessments of coronary stenosis
WANG Jiawang WU Qiong LIU Lianlian HAN Xue DONG Chuanzheng
YU Jing YAN Ligiu ZHENG Ye
(Department of Cardiology,Cangzhou City Central Hospital,Cangzhou, Hebei,061001,China)
WANG Jiawang, E-mail: wangjiawang202171(@126. com

To identify the prognostic value of concordance between resting full-cycle ratio (RFR)

Corresponding author;

Abstract Objective:

M P B RS A A G A M. 061001)

SIA AL : TAHERE, SR 350, X 3% , 465 B0 4 A1 J00 b £ 45 e bR 5 ok ot 0 6 90 S50 A0 e AR sl Bk e 4 O AR L . i IR
P, 2023,39(6) :465-470. DOI:10. 13201/j. issn. 1001-1439. 2023. 06. 011.

i

[25]

[26]

[27]

Dewi IP, Putra KNS, Dewi KP,et al. Serum uric acid
and the risk of ventricular arrhythmias:a systematic
review[ ] . Kardiologiia.2022,62(6) :70-73.

Chen L, Li XL, Qiao W, et al. Serum uric acid in pa-
tients with acute ST-elevation myocardial infarction
[J]. World ] Emergency Med,2012,3(1) ;:35-39.

Car S, Trkulja V. Higher serum uric acid on admis-
sion is associated with higher short-term mortality
and poorer long-term survival after myocardial infarc-
tion: retrospective prognostic study[ ]J]. Croatian Med
J,2009,50(6) :559-566.

[28] Omidvar B, Ayatollahi F, Alasti M. The prognostic

role of serum uric acid level in patients with acute ST
elevation myocardial infarction[J]. ] Saudi Heart As-
s0c,2012,24(2) . 73-78.

[29]

[30]

Czifra A,Pall A, Sebestyén V, et al. End stage renal
disease and ventricular arrhythmia. Hemodialysis and
hemodiafiltration differently affect ventricular repolar-
ization[ J . Orvosi Hetilap,2015,156(12) :463-471.

Lisowska A, Tycinska A, Knapp M, et al. The inci-
dence and prognostic significance of cardiac arrhyth-
mias and conduction abnormalities in patients with a-
cute coronary syndromes and renal dysfunction[]J].

Kardiologia Polska,2011,69(12) :1242-1247.

[31] Luo J, Shaikh JA, Huang L, et al. Human plasma

metabolomics identify 9-cis-retinoic acid and dehydro-
phytosphingosine levels as novel biomarkers for early
ventricular fibrillation after ST-elevated myocardial
infarction[ ] . Bioengineered,2022,13(2) :3334-3350.
OlcA5 B #.2023-02-13)



