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[ Abstract ]

can lead to atrial remodeling by causing oxidative stress and inflammatory response in myocardial tissue, thus participating in

Atrial fibrillation (AF) is the most common type of arrhythmia in clinical practice. Insulin resistance (IR)

the occurrence and development of AF. Triglyceride glucose (TyG) index, as a tool to evaluate IR, can also predict the risk and

prognosis of AF. This article mainly reviews the mechanism of IR-induced AF, the predictive value of IR assessment tools for AF

and the effect of IR treatment on AF, in order to provide reference for early diagnosis and timely treatment of AF.

[ Key words ]

LB Catrial fibrillation, AF) J2 FRTIGH F i W
ALOER R, ARG R IE N O AR R, AF&
WA, O ANV AR Y f AR — R
PR, R A 80 KU T PR T S T 2 A F IR Y7 Y B
Mo BB FEMPT (insulin resistance, IR) JEHLAXT KGR
PR B R A7 4 R AR A BRSOy
B OME . RERACHISR R . A S SR AR ROE SR, IRAT
AL | AL O JILZE B SR I I 58 A S N 45 22 R i A2 T 0
M, NS S5AFRI KR K RS D o =B b A
(triglyceride—glucose, TyG ) F8EUE M IFAHIRAY T H R )
A AT A B 905 UG, B U o A SCEELRIR T IR FEAFH)
BT IRVEAS T AXT ARSI (B LR FIRXFAF RS20, LA
BIMAFI RIS . KENATTF RIS
1 IRZHAFHIHLH
1.1 IRFECOHHEEN O F B ER O A RN
( atrial effective refractory period, AERP ) FIz{E {7 i) 7

ELWA: 20095 THEEFRERXITNEAHLETA
( SB201903031 )

YE# AT 1.453003 4B S T, B S BFBE

2.4500007H] Fig & KM T 55 L N R B O R

3.45000070 Fg & KR TT, T EE A MRS B0 IR

WETEH: = 3R, E-mail: zzqyyuanyiqiang@126.com

Atrial fibrillation; Insulin resistance; Triglyceride—glucose index; Prognosis; Reviews

(action potential duration, APD ) #4745 . sIMERNL S
PSR PR REL AR ALC B3 LA R B IO R N AE, RAFR
JERAEFFREEA R 7 BFICRY, RS K U f
ATBET 32D, X B B 2R S R, D LA S S
TIRESZAR, OB MLAIMAPDII B AEK ) FEM PRI K BB
o, 2R A A1 i B R A RITL R 3 R A AN — B, (R
O 5 WILAR A 22 8 1 3 1 i ) 2 1 R K P BRI, BT
M H A S, RN 0 b i AR, HEhn T AF
SyRE ) L IRAT SRR A KGR (reactive oxygen
species, ROS) YO8 ROS YT BB T R i,
LI 2 M P S VR B R 5 B P S 2 A
WRIGERME, SETS P TR L O A R AT
AFJRZ MBS R AR, Horp ke s Ay nl A
KO WA AT OB, B R B U, w0 5L
AT AFRY Zp I 5 T SRR 28 2 A mT A LA D 1
fn, WU R A Sh B A, A R ] S BLL
L IRAT B A R hfe AL, SN EC R
), HIMAFR A

1.2 IRSBOL AT OB ER AR O,

DDA A TSR L TR AT S s 58 S R T
PREAFYERLNFRIA B, AT ARG 5, DRI a0 s £F 4
b B MAF S 2 ) BRAE AT 26, — Y OUIC AT 3 s i
R0 PN 1) S A BT B L AR B S R R A, O TR AR



SO R 4%k 202345 A B3 A5 #ARAE . hitp://www.syxnf.net . 35-

IRIREFHAF KA L A E KT B 1 (transforming
growth factor beta 1, TGF-B 1) 2.0 eF4efb it 32 258 i 2
— U IR BB BRTGF- B 1A Fhi, 1 M As 5 i 7
NI F AN, NSRRI TR - B 13 2K T I i 47 4
b, BEMFEMRAR AR O SR IRGE S 5 0 B 45 T A
MZ5AF k4.

WFIE R, IRW FHHUK L R M H KT,
PERKETFTNF-a . IL-6MCMWEF ( C-reactive protein,
CRP) 45, BI5GB g A MR -7 (et
O LT AEAL RGPS D BE RS, INEC B, 4ERRAFRY
Freltt. WI9ERM, CRPKES570.0 0 AR IEARSE, Fisk
PEAF S CRPAKE- W 85 T L TEARERE 7 KIS
SR T i — A B AR LA i 2 2 (0 B, MR IR s [,
IRPT UG T ZE0 . ENR D DR AL SRR D 2 2112
W, GLIESARE RS RS, AR >, e
AR AR LRFREAMAEANER, ATnE.O G ER, iE
TAEEAFIY &4
2 TyGH#H

HAT, 2WIRM “Ehril” J&IE 7 05 IR 5 2 8 e ik
5, T H AR A B &5 5, BORRET 2 T IR R
SeEE Y EAT, PR R VA IR B A T HR
Fa SR [ 5 ZHEPT (homeostasis model assessment insulin
resistance, HOMA-IR ) #8%k, [HHXHEZ B0 ZH)7 8
B 4 i Th i 58 A9k B HL A BOITAE A PR 227 . 20084E,
SIMENTAL-MEND T A5 23 75 {edt Fje A TR f) oK 250 485 5 1 AF 5
BRI Ty GHE B HOMA - TR 5 BUAE B 4 HUiTAR IR . i
JGGUERRERO-ROMEROZE " BFSEIESE, TyGHEBURITAl
IRIEAE T, 51E5 S S R IO, TyGHE%2
WITR A R BUE 1196.5% . R 57 B H85.0% . [RIA, AR4E2S il
B (fasting plasma glucose, FPG) FI=EEHM (triglyceride,
TG) HHMTYyGIEEG TR, T E G,

3 IREfE TEXMAFRTNMNE

WEFEIESE, IREAFRISZ BN E 2, IREBE S
I FRIEEEL, W RE | NG R R S, Wi
EFHGAFM K AEAE . SHIGEMATSU%: 27 B 45 5 i
R, PEAE AR AR PR S L WL B R IR G FE I s T
P SO EE R AR R IR TR RO LG 3, RR TR g2
I SFAFRAERIETENLE . LEES: 28 5l %) 8 175441 X AR
Bl % B, HOMA-IRFEE = 1419 ABEAF & A RETHOMA -
IRFEEL < 1.4 NBEBEIN T 2960%, ELVEAENERE . mlLHE .
MAEER . OB EIRA R E)E, HOMA-IRTEE = 1.4/
NTEAF KA AT 58 5 THOMA-IRFE R < 1,419 ABE. 2016
4E, SANCHEZ-TNIGO%E > Bkii it TyGHE RO Ll 45 5%
o5 LA —E LW (AUC=0.708, 95%CI (0.68, 0.73) ,
P=0.014) . Z/EHMIEEM, TyCREOH 00 . = IiLE |
O JIRER Y S L TS HA — R B 0 sHidg Y
PEATRORE T AT T 45 L B, TyGHE S5 W s % & A2 AF
B, TR TYCIEES | A WO M SR fE R N Zh, TR
FAFIKE R, LRI, TyGREETE TN A F A& A KUK

7 WELAT AR A R A

C2020FK M0 IERG T2 (ESC) W0 3 B 8712 I 5 4%
IS E ) HERE, FETHMIGIT EFE R EAFREF S AR
—ZWGITTITR D AWM AREAFE &R
20% ~50% 7, i FARIE T UL R AR R AE RSO Y
G N R BT, HAR—IWF5EAA T 1145077 il bk b 2
A (pulmonary vein isolation, PVI) MFEAIEAFEE, REXT
HFfs (357 +170) d, 458K, IRABEAFE K G
mFEHEIRYL, ZI0Cox AN Mg R BR, IREMEYEARE
FHPVURE RIS RN E (HR=1.287, P=0.004) »',
TANGSE %) AT By — 201 [0 PEBF 58 Fe W, 78 JE 1 B B 3%
o, TyGHE BT 5 ST AR 5 WA F & & b Sr ARG s o
Ak, TyGIa ¥ 5 AF TG KU 1T/ 1 =174 (UNAPPLETF4)
DR-FLASHPESF FICHA,DS,-VAScIESY ) SEIEMI. [RIFERY,
WANGHE ' i) —I50 PRI 55 24 A 232 051 4 PR 76 A F 28
., SR EIR, HOMA-TRAGEUR SR IR AR 35 S0 il
RIGAFE LS RN E . EiRHFFEiR, RS 5
ARJGAFE KA, TRIAL THEXFAFR K HAT— & B .
4 BIFIRXFAFRIEME

TR Ay 2FROR PR B A R & ME A7 B B iy 20
5AFM R A &R RIS B BARSG, BOERNEITHTA T IR
WCARE K, HET, TR HIATT 7 £ 8 R T
VESL Nt ig (40] o EMREE A2 (thiazolidinedione, TZD ) &
I AR A 5 R HGR], T DAk A A it T
I TG L LT LAl 3 i e 2 AR AL 35 v 1) S Ak T R R
PEM IR 1) T MetaZh B 45 50 R, TEHEZTZDIA
STRORERIG R, FTRAF R AFE R K A1K30% -+ .
T TZD AN B A /K s B2 RIS e AR -, T s ok
il L0 R 2 g7 3 BRIV I B I, BRAE AR A OO D fE
R B P L I TZD o 58 0 0 22 R K 132 K 3h
# ( glucaon-like peptide—1 receptor agonists, GLP-1RA) AJ
R 3 T P07 200 T X 2 2 A R, R O R AR
GASPARIZE " ffge M, FIFI& L (liraglutide, LIR) 1E£
FhopT BILIR S T BRI O LI 2P 41k ; NAKAMURA%E 7
WFFEZEWT, LIRBEID IR AFRIRY A s A= FAR L, PRARAF & A=
H, —TiMetaP T4 R o, HLEGFIALL, GLP-1RARTFE
RAFLC G & A X . (8 T M TG SEESEGLP-1RA
Xof AR AR AR KA R, i TGO s A A
YEHT, nT ok ARG 7 48 A RIF 52 30

B - A P R B a2 A 230 1 5] (sodium—dependent
glucose transporter 2 inhibitors, SGLT2i) EHRETER S
AT R T IR B 25, HC LA [ AN O B R R
SGLT2i 3 58 1o 10 1) 5 WL 30 s /N A5k — 20 25 0 3 ) e i B 1
257 AT AR AV 10, R R A I, D B O A /N
B A PN B, MO IR B RS R B Y, TR
LA DR AR S AR AR LR AP 0 o A, SGLT2iik Af
A3 o BGE TR T X AF & — 2 36 7 AR, AR SCHLH] 32
T (1) SGLT2im s 0 Fr b AT e, W ROST 2L
A, T OS50 LS # . A B JILET ik A



- 36 - Pract J Cardiac Cereb Pneum Vasc Dis  May 2023, Vol.31 No.5 http://www.syxnf.net

B, BRIRAFRAEREE 200 (2) SGLT2i5E i e g
If b 4 38 T 52 T R I AR X Ca™ NG i e is [
TRANAE N Ca™ 7K, I AFEOS PR 1 T s /45 1 28 11 A v 2
FHER2%, WMATPS A, MIMTEZLREER . (3) O
HMIERE T HLU0T b Z R R, FLR BRGNS A0 s
. AFEE AR R A A ) SCLT2iEA W% A pi
%Wm,Eﬂﬁﬁﬂ%%ﬁﬁﬁﬁ&%m,ﬁ%b%ﬁ%%

SUER, FETTIA B B AR AR R A H Y

UTAE KB I PRWTSTIESS , SGLT2i BAT B H 4.0 I 45 A
AR 2R, o HAE T A 10 ) vl S B RS W PR e
B, BT LIREARAR L B bl & A KU 77 DECLARE-
TIMI 58HF5T 13 (F 4L Hr st S Sk 914 T A4 ARG
QRUBE RIS R E AFLO BN R AL . A DI Meta 23 #7245 5 i
7, SGLT2iAl A RLMEARAF & A XU 4% 0 BUTTE: 0 W5t
W], SGLT2in] BRI M43 E 0 B .0 1 20 5 I AF R 1Y
DA AR, HS5AFRTCC. HAT, SGLT2iC #ik
Il s RS R AT 7O I SEB R BT e 25 > — ), B
IR G RUEE A, SCLT2iA A AIRYTT AF Kk
BAFTUS W — 1 %
5 NG

£ 1, TRATE o 3450 S RN UL N8 . 0 ) 240 B 5 3
TEEYE . B SRR e A AR A T S B R, XS
AFHY R AR 2 TR B BG T AR TR AR R SR . TRVFASG T2
TyGHEBURHOMA-IRHE BOM AF &A= K A r ARG AR E & 2
H—EWMEN . MMEIRZIYTZDHGLP-1RAXT FFEIRAF
KRR RRYT ARG AFE B R HABRAE . B8 O iRk
WEZGSCLT2inT sl it b g . bl S AL R BN, . 1745 S A
FRBMUGEIR, W0 EM . X TAERRIRAFEE , b
PRIE A= W] 38 33 TyGIRECHI BT IR 1 5L A48 F:SGLT2i M A, i
FIFIRIREE A LA EHAR R .

Ve k. FRIFHTIFHMEL R, Lak/F K

, BB ASITHR; RRBATLFG TSN KT
wxgﬂ;/ﬁﬁﬂi £ BLBRARLFEGRBRAATAR, 2
LFHER R T BEE R,

AL RA BT R,
2% 3k
[1] WINGERTER R, STEIGER N, BURROWS A, et al.Impact of

lifestyle modification on atrial fibrillation [J] .Am J Cardiol,

2020, 125 (2) : 289-297.DOI: 10.1016/j.amjcard.2019.10.018.

[2] MUNIYAPPA R, LEE S, CHEN H, et al.Current approaches

[

for assessing insulin sensitivity and resistance in vivo:
advantages, limitations, and appropriate usage [ J | .Am J Physiol
Endocrinol Metab, 2008, 294 (1) : E15-26.DOI: 10.1152/
ajpendo.00645.2007.

EVANGELISTA I, NUTI R, PICCHIONI T, et al.Molecular
dysfunction and phenotypic derangement in diabetic cardiomyopathy
[J] .IntJ Mol Sci, 2019, 20 (13) : 3264.DOI: 10.3390/
1jms20133264.

[4] CHANGSH, WULS, CHIOUMJ, et al.Association of metformin

with lower atrial fibrillation risk among patients with type 2 diabetes

[3

[

mellitus: a population-based dynamic cohort and in vitro studies
[ J ] .Cardiovasc Diabetol, 2014, 13: 123.DOI: 10.1186/
$12933-014-0123-x.

[5] BOHNE L J, JOHNSON D, ROSE R A, et al.The association
between diabetes mellitus and atrial fibrillation: clinical and
mechanistic insights [J] .Front Physiol, 2019, 10: 135.DOI:
10.3389/fphys.2019.00135.

[6] LUOP, CAOY Q, LIPZ, etal.TyG index performs better than
HOMA-IR in Chinese type 2 diabetes mellitus with a BMI 35 kg/m’:
a hyperglycemic clamp validated study [ J ] .Medicina ( Kaunas ) ,
2022, 58 (7) : 876.DOI: 10.3390/medicina58070876.

(7] WENH, sk, B, SF.0BESh: HArerARARTY
M -2018 [J ] AP ELLAEERS O RAEIE, 2018, 32
(4) : 315-368.DOI: 10.13333/j.cnki.cjcpe.2018.04.001.

[8]PENG X D, LI L L, ZHANG M X, et al.Sodium-glucose
cotransporter 2 inhibitors potentially prevent atrial fibrillation by
ameliorating ion handling and mitochondrial dysfunction [ J ] .Front
Physiol, 2020, 11: 912.DOI: 10.3389/fphys.2020.00912.

[9] FUL, RAOF, LIANF, etal.Mechanism of electrical remodeling of
atrial myocytes and its influence on susceptibility to atrial fibrillation
in diabetic rats [ J | .Life Sci, 2019, 239: 116903.DOI: 10.1016/
j.1£.2019.116903.

[10] TADIC M, IVANOVIC B, CUSPIDI C.What do we currently
know about metabolic syndrome and atrial fibrillation? [J ] .Clin
Cardiol, 2013, 36 (11) : 654-662.DOI: 10.1002/clc.22163.

(11 ] AFEEE, B0 B BRS AR LH FZE LR AR Eui e (1] .
S FH BN I 4% Ak, 2019, 27 (1)« 112-115, 120.
DOI: 10.3969/j.issn.1008-5971.2019.01.025.

[ 12 ] DAN Z.Diabetic autonomic neuropathy [ J ] .Clin Auton Res,
2002, 12 (5) : 349-352.DOI: 10.1007/510286-002-0064-4.

[ 13 ] NATTEL S, GUASCH E, SAVELIEVATI, et al.Early management
of atrial fibrillation to prevent cardiovascular complications [Jl.
Eur Heart J, 2014, 35 (22) : 1448-1456.DOI: 10.1093/
eurheartj/ehu028.

[14] SAVARESE G, SETTERGREN C, SCHRAGE B, et al.
Comorbidities and cause-specific outcomes in heart failure across
the ejection fraction spectrum: a blueprint for clinical trial
design [ J] Int J Cardiol, 2020, 313: 76-82.DOI: 10.1016/
j-ijeard.2020.04.068.

[15] ZE70], Ay Fe AL AR I 1 B /Smads & 'Sl AT B00 b5 B sl
ARRHLRI AT T e [ ] SOl wiaeds, 2019, 27

(5) : 117-120.DO1: 10.3969/j.issn.1008-5971.2019.05.024.

[16 ] KUME O, TAKAHASHI N, WAKISAKA O, et al.Pioglitazone

attenuates inflammatory atrial fibrosis and vulnerability to

atrial fibrillation induced by pressure overload in rats [J7].

Heart Rhythm, 2011, 8 (2) : 278-285.DOI: 10.1016/

j.hrthm.2010.10.029.

FRUSTACI A, CHIMENTI C, BELLOCCI F, et al.Histological
substrate of atrial biopsies in patients with lone atrial fibrillation
[J] .Circulation, 1997, 96 (4) : 1180-1184.DOI:

10.1161/01.¢ir.96.4.1180.

CAVE A.Selective targeting of NADPH oxidase for cardiovascular

protection [ J ] .Curr Opin Pharmacol, 2009, 9 (2) : 208-213.

DOI: 10.1016/j.coph.2008.10.001.

[ 19 ] AR WUZE 0 57 W8 15 C S v 25 P AR e vE Ry I IR AIFSE [0 ] .

[17

[

[18

[



SO R 4%k 202345 A B3 A5 #ARAE . hitp://www.syxnf.net . 37-

EEEZHEr, 2015, 13 (2) : 6-7.DOI: 10.15912/j.cnki.
gocm.2015.02.004.

[20] SATO T, AIZAWA Y, YUASA S, et al.The effect of dapagliflozin
treatment on epicardial adipose tissue volume [ J ] .Cardiovasc
Diabetol, 2018, 17 (1) : 6.DOI: 10.1186/s12933-017-0658-8.

[21 ] PARK S Y, GAUTIER J F, CHON S.Assessment of insulin
secretion and insulin resistance in human [ J | .Diabetes Metab J,
2021, 45 (5) : 641-654.DOI: 10.4093/dmj.2021.0220.

[22] A B2 2 2 W RO 2% 0 X IR ARl (%) S
RGO DT BN A ZIg W [ ] IR
Wik, 2018, 10 (6) : 377-385.DOI: 10.3760/cma.
J.issn.1674-5809.2018.06.001.

[23] SIMENTAL-MENDIA L E, RODRIGUEZ-MORAN M,
GUERRERO-ROMERO F.The product of fasting glucose and
triglycerides as surrogate for identifying insulin resistance in
apparently healthy subjects [ J ] .Metab Syndr Relat Disord,
2008, 6 (4) : 299-304.DOI: 10.1089/met.2008.0034.

[24] GUERRERO-ROMERO F, SIMENTAL-MENDTA L E,
GONZALEZ-ORTIZ M, et al.The product of triglycerides and
glucose, a simple measure of insulin sensitivity.Comparison with
the euglycemic—hyperinsulinemic clamp [ J | .J Clin Endocrinol
Metab, 2010, 95 (7) : 3347-3351.DOI: 10.1210/jc.2010~
0288.

[25] HIJTOKA N, KAMIOKA M, MATSUMOTO Y, et al.Clinical
impact of insulin resistance on pulmonary vein isolation outcome
in patients with paroxysmal atrial fibrillation [ J | .J Cardiovasc
Electrophysiol, 2019, 30 (4) : 479-486.DOI: 10.1111/
jee. 13827.

[26 ] mrAe B 2 2ol R 2743 22 IR FRARPUAA DG I PR 7] 84 2 3R

(20220 ) [J] .haemiRmZAE, 2022, 14 (12) @ 1368~
1379.DOI: 10.3760/cma.j.cn115791-20220905-00446.

[27 ] SHIGEMATSU Y, HAMADA M, NAGAI T, et al.Risk for
atrial fibrillation in patients with hypertrophic cardiomyopathy:
association with insulin resistance [ J ] .J Cardiol, 2011, 58

(1) : 18-25.DOI: 10.1016/j.jjcc.2011.03.001.

[28] LEEY G, CHA SJ, PARK J H, et al.Association between

insulin resistance and risk of atrial fibrillation in non-diabetics
[J] .Eur J Prev Cardiol, 2020, 27 (18) : 1934-1941.DOI:
10.1177/2047487320908706.

[29 ] SANCHEZ-INIGO L, NAVARRO-GONZALEZ D, FERNANDEZ-
MONTERO A, et al.The TyG index may predict the development of
cardiovascular events [ J ] .Eur J Clin Invest, 2016, 46 (2) :
189-197.DOI: 10.1111/eci.12583.

[30] LIHB, ZUOY T, QIAN F, et al.Triglyceride—glucose index
variability and incident cardiovascular disease: a prospective cohort
study [ J ] .Cardiovasc Diabetol, 2022, 21 (1) : 105.DOI:
10.1186/s12933-022-01541-5.

[ 31 ] BARZEGAR N, TOHIDI M, HASHEMINIA M, et al.The impact
of triglyceride—glucose index on incident cardiovascular events
during 16 years of follow—up: Tehran Lipid and Glucose Study

[J ] .Cardiovasc Diabetol, 2020, 19 (1) : 155.DOI: 10.1186/
$12933-020-01121-5.

[32] WON K B, LEE B K, PARK H B, et al.Quantitative assessment
of coronary plaque volume change related to triglyceride glucose

index: the Progression of AtheRosclerotic PIAque DetermlIned by

Computed TomoGraphic Angiography IMaging ( PARADIGM )
registry [ J ] .Cardiovasc Diabetol, 2020, 19 (1) : 113.DOI:
10.1186/512933-020-01081-w.

[33] MAO Q, ZHOU D L, LI Y M, et al.The triglyceride—glucose
index predicts coronary artery disease severity and cardiovascular
outcomes in patients with non—ST—segment elevation acute coronary
syndrome [J] .Dis Markers, 2019, 2019: 6891537.DOI:
10.1155/2019/6891537.

[34 ] ZHENG R J, MAO Y S.Triglyceride and glucose ( TyG ) index
as a predictor of incident hypertension: a 9—year longitudinal
population-based study [ J ] .Lipids Health Dis, 2017, 16

(1) : 175.D01: 10.1186/s12944-017-0562~y.

[35] SHIW R, XING LY, JING L, et al.Usefulness of triglyceride—

glucose index for estimating hyperuricemia risk: insights from a

general population [ J | .Postgrad Med, 2019, 131 (5) : 348-

356.DOI: 10.1080/00325481.2019.1624581.

HINDRICKS G, POTPARA T, DAGRES N, et al.2020 ESC

guidelines for the diagnosis and management of atrial fibrillation

[36

[

developed in collaboration with the European Association for Cardio—
Thoracic Surgery ( EACTS) : the task force for the diagnosis
and management of atrial fibrillation of the European Society of
Cardiology ( ESC) developed with the special contribution of the
European Heart Rhythm Association ( EHRA ) of the ESC [J ] .
Eur Heart J, 2021, 42 (5) : 373-498.DOI: 10.1093/eurheartj/
ehaa612.

BERRUEZO A, TAMBORERO D, MONT L, et al.Pre—procedural
predictors of atrial fibrillation recurrence after circumferential
pulmonary vein ablation [ J ] .Eur Heart J, 2007, 28 (7) :
836-841.DOI: 10.1093/eurheartj/ehm027.

[38] TANG Q H, GUO X G, SUN Q, et al.The pre-ablation

triglyceride—glucose index predicts late recurrence of atrial

[37

[

fibrillation after radiofrequency ablation in non-diabetic adults
[J].BMC Cardiovasc Disord, 2022, 22 (1) : 219.DOI:
10.1186/s12872-022-02657-y.

[39] WANG Z, WANG Y J, LIU Z Y, et al.Correction to: effect
of insulin resistance on recurrence after radiofrequency catheter
ablation in patients with atrial fibrillation [ J ] .Cardiovasc Drugs
Ther, 2022. [ Online ahead of print ] .DOI: 10.1007/s10557—
022-07333-z.

[40 ] AR E ool R 5 o3 2 T F 2B RO BT R HE i ( 20204F
RO L1 ] e i iR, 2021, 37 (4) « 482-548.
DOI: 10.3760/cma.j.cn311282-20210304-00142.

[ 41 ] RAVEENDRAN A V, FERNANDEZ C J, JACOB K.Efficacy and
cardiovascular safety of thiazolidinediones [J] .Curr Drug Saf,
2021, 16 (2) : 233-249.DOI: 10.2174/1574886315666201026
125530.

[42 ] BELL D S H, GONCALVES E.Atrial fibrillation and type 2
diabetes: prevalence, etiology, pathophysiology and effect of
anti-diabetic therapies [ J | .Diabetes Obes Metab, 2019, 21

(2) : 210-217.DOL: 10.1111/dom.13512.

[43] ZHANGZ W, ZHANG X W, MENG L, et al.Pioglitazone inhibits
diabetes—induced atrial mitochondrial oxidative stress and improves
mitochondrial biogenesis, dynamics, and function through the
PPAR-v/PGC-1«a signaling pathway [ J ] .Front Pharmacol,
2021, 12: 658362.DOI: 10.3389/fphar.2021.658362.



.38 - Pract J Cardiac Cereb Pneum Vasc Dis

May 2023, Vol.31 No.5 http://www.syxnf.net

[44 ] ZHANG Z W, ZHANG X W, KORANTZOPOULOS P, et al.
Thiazolidinedione use and atrial fibrillation in diabetic patients: a
meta—analysis [ ] ] .BMC Cardiovasc Disord, 2017, 17 (1) :
96.DOI: 10.1186/s12872-017-0531-4.

[45] MELONI A R, DEYOUNG M B, LOWE C, et al.GLP-1 receptor
activated insulin secretion from pancreatic  —cells: mechanism
and glucose dependence [ J 1 .Diabetes Obes Metab, 2013, 15

(1) : 15-27.DOI: 10.1111/j.1463-1326.2012.01663.x.

[46 ] GASPARIT, BRDAR M, LEE H W, et al.Molecular and cellular
mechanisms of glucagon-like peptide—1 receptor agonist—-mediated
attenuation of cardiac fibrosis [ J | .Diab Vasc Dis Res, 2016, 13

(1) : 56-68.DOI: 10.1177/1479164115605000.

[47 ] NAKAMURA H, NIWANO S, NIWANO H, et al.Liraglutide
suppresses atrial electrophysiological changes [ J | .Heart
Vessels, 2019, 34 (8) : 1389-1393.DOI: 10.1007/s00380-
018-01327-4.

[48] LI W J, CHEN X Q, XIE X Q, et al.Comparison of sodium—
glucose cotransporter 2 inhibitors and glucagon-like peptide receptor
agonists for atrial fibrillation in type 2 diabetes mellitus: systematic
review with network meta—analysis of randomized controlled trials

[J ] .J Cardiovasc Pharmacol, 2022, 79 (3) : 281-288.DOI:
10.1097/FJC.0000000000001197.

[49] BEAe, Ak, =B, S0l SCLT2M R PR iy
E LI L1 ] RO G258, 2022, 38 (8) : 599~
605.DOI: 10.13201/j.issn.1001-1439.2022.08.001.

[ 50 ] BONORA BM, AVOGARO A, FADINI G P.Extraglycemic effects
of SGLT2 inhibitors: a review of the evidence [ J | .Diabetes Metab
Syndr Obes, 2020, 13: 161-174.DOI: 10.2147/DMS0.5233538.

[51] LI C G, ZHANG J, XUE M, et al.SGLT2 inhibition with

[52]

[53

[

[54]

[55]

[56]

empagliflozin attenuates myocardial oxidative stress and fibrosis in
diabetic mice heart [ J | .Cardiovasc Diabetol, 2019, 18 (1) :
15.DOI: 10.1186/s12933-019-0816-2.

YURISTA S R, SILLJE H H W, RIENSTRA M, et al.Sodium—
glucose co—transporter 2 inhibition as a mitochondrial therapy
[J] .Cardiovasc
Diabetol, 2020, 19 (1) : 5.DOI: 10.1186/512933-019-
0984-0.

ZELNIKER T A, BONACA M P, FURTADO R HM, et al.Effect
of dapagliflozin on atrial fibrillation in patients with type 2 diabetes
mellitus: insights from the DECLARE-TIMI 58 trial [J71.
Circulation, 2020, 141 (15) : 1227-1234.DOL: 10.1161/
CIRCULATIONAHA.119.044183.

LIHL, LIPGYH, FENGQ, etal.Sodium-glucose cotransporter
2 inhibitors ( SGLT2i) and cardiac arrhythmias: a systematic

for atrial fibrillation in patients with diabetes?

review and meta—analysis [ J | .Cardiovasc Diabetol, 2021, 20
(1) : 100.DOI: 10.1186/512933-021-01293-8.
LID B, LIUY Y, HIDRU T H, et al.Protective effects of
sodium—glucose transporter 2 inhibitors on atrial fibrillation and
atrial flutter: a systematic review and meta— analysis of randomized
placebo—controlled trials [ J | .Front Endocrinol ( Lausanne ) ,
2021, 12: 619586.DOI: 10.3389/fendo.2021.619586.
BUTT J H, KONDO T, JHUND P S, et al.Atrial fibrillation and
dapagliflozin efficacy in patients with preserved or mildly reduced
ejection fraction [ J ] .J Am Coll Cardiol, 2022, 80 (18) :
1705-1717.DOI: 10.1016/j.jacc.2022.08.718.

CHch B 2022-11-30; &I HIY: 2023-02-19)

(AR Hde )

( RE3350)

[34] MOCHALINA N, JUHLIN T, OHLIN B, et al.Predictors of
successful cardioversion with vernakalant in patients with recent—
onset atrial fibrillation [ J ] .Ann Noninvasive Electrocardiol,
2015, 20 (2) : 140-147.DOI: 10.1111/anec.12178.

[35] MUTLU B, KARABULUT M, EROGLU E, et al.Fibrillatory
wave amplitude as a marker of left atrial and left atrial appendage
function, and a predictor of thromboembolic risk in patients with
rheumatic mitral stenosis [ J | .Int J Cardiol, 2003, 91 (2/3) :
179-186.DOI: 10.1016/S0167-5273(03)00024-X.

[36] RAYGOR V P, NG J, GOLDBERGER J J.Surface ECG f wave
analysis of dofetilide drug effect in the atrium [ J ] .J Cardiovasc
Electrophysiol, 2015, 26 (6) : 644-648.DOI: 10.1111/
jee.12645.

[37 ] XUFH, AR, EEF, S5 ABUHEENGYT 5 BRI
Wiy [J] PEZY SR, 2021, 21 (15) @ 2666-2667.
DOI: 10.11655/zgywylc2021.15.018.

[38 ] JEIRs, ficfd, SRAUAR, S5 F0MRE R0 b ) 1 S
B RAT FI S R B 1B Lk AR Rl [ ] L0 g
R bR, 2021, 42 (9) : 859-864.DOI: 10.16806/j.cnki.
issn.1004-3934.2021.09.022.

[39 ] CHENG Z W, DENG H, CHENG K A, et al.The amplitude of

fibrillatory waves on leads aVF and V, predicting the recurrence of

[40]

[41

[

[42]

[43]

persistent atrial fibrillation patients who underwent catheter ablation
[ J ] .Ann Noninvasive Electrocardiol, 2013, 18 (4) : 352-
358.DOI: 10.1111/anec.12041.
MEO M, ZARZOSO V, MESTE O, et al.Multidimensional
characterization of fibrillatory wave amplitude on surface ECG to
describe catheter ablation impact on persistent atrial fibrillation
[ C]//2012 Annual International Conference of the IEEE
Engineering in Medicine and Biology Society.2012: 617-620.
HERNANDEZ A, ALCARAZ R, HORNEROF, et al.Preoperative
study of the surface ECG for the prognosis of atrial fibrillation maze
surgery outcome at discharge [J] .Physiol Meas, 2014, 35
(7) : 1409-1423.DOI: 10.1088/0967-3334/35/7/1409.
MEO M, ZARZOSO V, MESTE O, et al.Noninvasive prediction of
catheter ablation acute outcome in persistent atrial fibrillation based
on logistic regression of ECG fibrillatory wave amplitude and spatio—
temporal variability [ J ] .Annu Int Conf IEEE Eng Med Biol Soc,
2013, 2013: 5821-5824.DOI: 10.1109/EMBC.2013.6610875.
BLACK-MAIER E W, POKORNEY S D, BARNETT A S,
et al.Ranolazine reduces atrial fibrillatory wave frequency [ J ] .
Europace, 2017, 19 (7) : 1096-1100.DOI: 10.1093/europace/
euw200.
(kR F . 2022-10-14; &l FY: 2023-01-30)
(ASCHhft: . ke )



