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Research advances in prevention strategy of new-onset atrial fibrillation after cardiac surgery
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Abstract: New-onset atrial fibrillation after cardiac surgery (NOPOAF) occurs in patients with normal rhythm before surgery and
suffered transient or continuous atrial fibrillation after cardiac surgery during hospitalization. It is the most common adverse event in
adults after cardiac surgery which causes high mortality, stroke rates, longer hospital stay time and additional treatment expenses.
However, the underlying mechanisms and risk factors of NOPOAF still needs further research. It is of great interest to stratify patients
into different risk categories, apply drug prophylaxis and improve surgical approaches. This review provides an up-to-date summary
of pathogenesis, risk prediction and preventing strategies of NOPOAF, attempting to provide reference for further clinic work.

Keywords: atrial fibrillation; cardiac surgery; postoperative complications; drug therapy; prognostic analysis

Cited as: Zhu SM, Jiang SHL, Che HB. Research advances in prevention strategy of new-onset atrial fibrillation after cardiac
surgery [ J ] . Acad J Chin PLA Med Sch, 2023, 44 (3 ) :293-299.

ARG B &0 5 B8l (new-onset atrial fib-
rillation after cardiac surgery, NOPOAF) #§ IE # 52
PEOEERY B F 252 O NE TR J5 T3 B 401 18] o 2R
— i MR M B0 D BBl 1, 24 25% rY R B
Ik 55 B RO R AR B L 30% YRS TR A DL K
40% ~ 50% WG EIE 5 IE Dk 55 B A A IR TR S
BZITAAE P, RS BT R R R AT ARE,
AR, O REFAR M BIREIER KA ARG I L AE
KRS T, {0 NOPOAF (1 & A% 7e ik )L+
ARV FZRELP, NOPOAF A& U JIETF A S5
ARHAIE, HEARDZESTIEOCIEFA JEO

IS HHE : 2022-05-18

BEE&WH : EALGEAPE S (CXPY202117)

&R R, 5, L, oI rm . ONEFARFIFR
JiE. Email: 1440994567@qq.com

BIEEE : 20, B, W, FEEW, 882, MRESERE
— 2D ER M AE SN AT . Email: jiangsl@sina.com

ETF-R S5 B & By B R AR R 1% ~ 15%)9, b
Gh, DTG 55 B K pILE] . R R R M
Bt 5 AR O NETF ARG s Bt ASAH ]

REBN N B — MR IE 20, (HHEATR R
F5EIES: NOPOAF Sz | MR REgus . B
WohaeZEEL . B DI REAS 4 R FE R Tt = A 2 D) o6
B BT, 7] Bf NOPOAF & /% 5 3 R J5 B & i
] . ICU JRYF IR . BEY7 3% A R A BE &A%
BIFMX, EEBEROIE T ARG NOPOAF 4
i 20 A3ETTIBEST 3 1O, BT LAREAI: NOPOAF (1)
R GE O IETF AR BE BB IR T &
i indH, JTAER NOPOAF AHCHI L bLEl . I
PRI 155 AU RN T B i6 97 I F 9T H 253 2, anfer
A% K A 3R &0 158 SR BHIF 5T 1 5 05 5 a2
—o 2021 4F The Lancet %3¢ T B2 O Y1 11558
Ik NOPOAF A A RIGHFSE, R TP I K AETS


https://doi.org/10.3969/j.issn.2095-5227.2023.03.015
mailto:jiangsl@sina.com
mailto:1440994567@qq.com

294 MRIRAEERSABE AR

Acad J Chin PLA Med Sch Mar 2023, 44 (3)

https://xuebao.301hospital.com.cn

T ) ), AR SCRHIT 4 S NOPOAF 1Y & i
ML fEREIZR . I 7 2 A BB IR 97 5 1 d
AFFE A — 23k
1 NOPOAF fRIE4 IR E A

P8 = FEOEARTE I —F, HAHE N A
FUEEC B RS AR L TCR O s W s
DL Z B0 AR S s AR T A8 S B AR T R A AR
OEWHR . FrERIZ B AR S B0 L
e (1) HEBR B % AL B S 1 R RY RR [H]
W1 ) AR P UEERSS; (3) O D AL
FL 5T 200 mst®,  HRGA G B A& 5 i Wo iy
AR IB G — bR ifE o T 58 76 R 3 BUAE
WRIGFAT OB ESIZHE, MR LSO ®
WEdrC R RS, b & T K& JohE
ARG Wy = 25 R B EUR R T 4G E
NOPOAF 1 & A 622 T3 K ) JE A B

NOPOAF = #—BIH %) K s L, H Firik
FENH IR SO L B RO 0 B 5 A R
FAREEZEILFE SR, SALRE A AR
T k5 20 B A B O LA ZH 20 00, % 21 40
WA e B A R RE O LA, IR IR B AT
AL e se, REF, Wk S 220 b ab
HEZAHERGET, XA AR S 238
TR AZ b R AR PR TR 2R SRR U s
TN, BR Dy R AR BN 2 S AT LA
O WA B . B5 558 Tl A M DI RE R 0 A, A
T AR O ILIE 7 B e AR RS U2 RGO T &
B B[] 79 5 B AT DA 5 A0 i L SR A T 1 I 25 4
W, RINITHER O 4L . ER, R
FECOD YK . X0 By 412U E R AR SRR
Wi 1E O AR S i B, RBCORR S R

NOPOAF 11 5 F Pk H A AR ) S AR
FARE W FIA G NI ANETE R Z L F e,
Z U EFARM B EEEARR A S, 7o
o FIARE MBS B I A5, X S ) R R B0 i K
fale R Z, WiZE0 K& NOPOAF A TA R fE ks
W, FARMATERPEINCH . O FARE
AR, X 23 1 R 3 98 9 BN I 2 AR IE
WO PR A B AR B AR . ) — AN
HARHFIRSMEA B, RIMEARBIE, BRLE
FEFEAHE T O U B S5 50, (0 A e de 4
LA RGP, X0 s ST 2 i L 9 52 i O A T
RG24 5 4k % NOPOAFU3, A & MG H 7 i)
T VRV (74 TR T AR I LA B o 18 IR 1) 0% B0 S W)
ok Jy, MM 5515 & NOPOAF!, i TR J5 i

W, B VRS B T . R AR
Wiz, RIS ANMANEPE LSS BTG 25 . PR L
s AL A AR A0 #0552 W s ik RO LT
i 2k K 2 1) 530 NOPOAF B 5 & A= . WL B s,
NOPOAF BTN B, SH—M B ARG
1I8h N, LLCHEE MG R AZ I, 5 _HrBhAR
J&5 24 ~ 48 h, X— U4 /R NOPOAF 7r %
2T REAR A ASF B EZHLE], 724 IR
T — LI .

2 NOPOAF Fiill/53%

2.1 FRIAELES O T ORFTX A & A2 NOPOAF
) DXL Al b T, AR v XU £ 2 T M T 24
ANFEIFFEHE S T £ NOPOAF WAl H Fiilf
PR RS R 43 55 POAF score. CHA2DS2-VASc Fl
Atrial Fibrillation Risk Index. Y24 M1k, X =F¥i
DUASS TR (%) ] T A PR T 5 e A 2 U1, X AR B T
DRSS AR Bt 7 1) v IXURS: A 45 T T U V697 7T AR
ik NOPOAF kA%, Ji /b BT R A9 H
{ERE TS oot B e I 0 i A7 s 1),

1 W2 BT A TOAS A 3 1A 1) NOPOAF i i K]
%, XLEERITIIE R NOPOAF YR PH 2 L A 35 e
L 18R ZEPE I . B IIREAR A . UL |
FeEWAR AT IR N RE S H . A0 = RIE R B
P RAEUT, Yamashita 5518 %F 24 5T (36 834 14
B AT ECHT Meta 08778, NOPOAF 572
LW DI, SR, DL,
SRpEARE . MR AT,

2.2 FEHAATIMFREY)  microRNA J&—25 k4
/N F RNA, 855 mRNA 455G 185
BRI AR F B R . 200 B3 412U HH 26 miRNA
IKAEARES, AT 2 i LA JfL PN I 5 o B
A PR R A AR U, BT R I, 5% B
It., NOPOAF BHTELHENIHA 16 F miRNA 3
kAL (FC>1.5, P <0.05), Hr' miR-483-5p
i F ik N B3 (FC=1.804), miR-208a 7235 H %
(FC=2.458, P=0.0205), %ZWF7% .7~ NOPOAF &
H ARG miR-483-5p /K- E T (P=0.0137).
B HAE U N &, ROC M4k T iRl 78%
(95% CI : 0.60~0.96, P=0.0148). T miR-208a %
FETF OB LA, RSN I AR, LA
AN FHF AR A NOPOAFRY, HiAh 5 NOPOAF
A& miRNA 4155 miRNA-23a 1 miRNA-26a,
Feldman 5% U W58, NOPOAF H & 5 %f 4
BEARFTAME I P miRNA-23a il miRNA-26a 7K
TGt FER, RFHNGI225 (miRNA-23a,



FR R R e A

Acad J Chin PLA Med Sch Mar 2023,

44 (3) https://xuebao.301hospital.com.cn 295

P=0.02; miRNA-26a, P=0.01), HHREIWF55IA R H
FHARFIANA I miR-483-5p Fe L HUMA A, K H5
At 2L T AL RE 19 A AR AW (i C O B
) 456, FAE S EiRme .,
3 NOPOAF BYFaRs 5B

H1ii NOPOAF Wy HilBis 77 2455 A 25y FdE 254
PiZs. WMWY LD AR R 250 . PLRAE
R 259 . BrAAL R A TS 2 . R
FH AR 251 3R s 3= B2 A0 455 BB AR H /K e i o 5 L
AT SR AR . R O AR I e A 2 L 3k
FRARRAMIEIR 2055
3.1 YTpEes  HETHE Y T B 2R
REL ¥ 700 791 B Y 9 e A 783, AR FHBILAI A B AR Ag
R Bk, IR BRI B WLAR BAS 0L A e
S A AT R IPE T, AU AIK NOPOAF
RAEZP, Arsenault 55 P BRI R, HAREA
FHEG, KR SR 1R B A2 1A BH i 770 2H 34 T i 5
[k NOPOAF &£ % (16.3% vs 31.7%, OR=0.33,
95% CI : 0.26 ~ 0.43), ZWF5EH R B 52 (ABH
R RIA ARG S H, N Z 0 B 52 4B 7
RRUN LR IR, 249 9T R B 82% . 1%
W5 R IARTIEH B 2RIl & SO &
U6 MR A R 2 A A 2GRN, 23 B I NOPOAF
() 2 R P A IR GE S FEFEIR R I RIUR I T3
RV R, TS A S BT B A A AR R B R
PE, HERATREIL T3E4EIR /K. 2548 R (ACC/AHA/
ESC) ¥ B ZMBH 771518 NOPOAF J& #2038 3
) —ZHZ

o LR o] DA R ARG B0 2 3 3 3 P T & AL
BREER, Rt —a BN B LR
R LI . B B T3 A BE N B R RE o e LR
LB AS BSOS AR AL | o0 Bl i 9% LA S A 3 R
JEATRE BN . L IR R, BT AN R
T F8 2 T 2 S SO DU R R B Ty 68 1250,
TR 25 | R s 28 LA K QT [RIHAER: , FrL
R T RS N BE ps =4% B . LR AR
BH . Arsenault 55 PR BN, BARHIEAAERE
S, AR RRALAH LG, TR N P e R T R AR
5% NOPOAF %% (19.4% vs 33.3%, OR=0.43,
95% CI : 0.34 ~ 0.54), %WFFEIA 7 7 FH e L il
A RL DO TR R S YR BERHE], HRRE
AR E AR T G AR % e LR ) A vl FH
RJG BB 2 SR ORISR, TR B TE
P A FEMOE T M, MU A L P sk R
A IR A B AR E A%, $8R (SCA/EACTA)

W5 15 P T BULTR U R 7Bl NOPOAF 8 T a L1,

FAIE R 2 W BAT B 2 A4 BE H 75 A1 A B
T8 B R AR BT AR R 2. AR R
N, ARG R Z A K FB NOPOAF 1] 5 25 B I
NOPOAF &£ (18.1% vs 40.0%, OR=0.34, 95%
CI : 0.26 ~0.43), Eikelboom % & % ) Meta fiff
5 [RVRE R R AW R AT LABRAR AR 5 B 8 i & A 3R
(OR=0.37, 95% CI : 0.29 ~ 0.48), %3 — I Bl [t
BRI R GBI IRE R R, R AhiK
IR B NOPOAF [ 54 S 5 4 (OR=0.42, 95% CI:
0.26 ~ 0.65)10, L2 A BN ZEA0 45 ™ 5 1.0
it ge . QT [MIMIEK: | L AIE H, JuHAT
RFHRMITERLEE P, BAERXF—BA
Do B S RS2 Pk O R I 5 R T 4y, H
XFF 0 EAR S5 BB A S R R Rk, 5 T F
NOPOAF Tt B Fli I 1 5 W 5 — e o B A A
WZAL, A2FF N REMDIE IR LIRS B H —
FEELAT R 5 B s BRI A 15 55 O R A FE 1O,
MK RPN . BIREA S . G0
P, T2 )5 N ILC F ] QT ] B i B
A DN 101 77 PR K T o 8 P TR A % R T B
NOPOAF HJIEHE 2 M b,

B VA R () B3 S e A L BT T
FER O 5 LAR LR A 35O R, AT R A8 B0
KW HIVER . AR SR TR A R D,
Xf— B B AT 2 3R 5 O VE F B8, Patel M1
Kluger® % £ RG LR Bon, OIEFREHEAR
TR FH 25 7 28 1T LARR AR NOPOAF & A= % (B %
2 FIXT REZH NOPOAF & 4243 511k 13% i1 32%,
P=0.005), 1% Meta 43 1 . 7/~ B i B 0l LA R fIK
NOPOAF iy kA3, (BTN 4 s
BERCER D, HORRIBF T )76 5 5 % 0 F vk
B AR R ZER, MRS e, H
T 9 JoFE F T 7 14 R TPl NOPOAF 45 1 AH G
I,

A BRI R AR AR, AT R
Bl A A B BT NOPOAFRY 1 2K 2 Wy 1
FAODREZ R E , BRG] T HAEOIEFAR B
ANBEMIN . ARFs s, BN A HE = &k
WE S5 B Tl I FE BT Al DARRARE B
M RER, (a3 AT SR AR O HEZE &
TE B K A 2 B BOARORE T Hil B NOPOAF,
(ERE S S Bk i ) e s N e R S D
NOPOAF iRd7 B2, IR AW TAH 25T
FEEI R . B2 A48 md% 1% 2 T NOPOAF



296 FRIRAEERSABE AR

Acad J Chin PLA Med Sch Mar 2023, 44 (3)

https://xuebao.301hospital.com.cn

JE RGN 1 A B,

PAE I 5 NOPOAF 56 & B 44 sh ik 4
BERIESE . AR, ZEMBE . N-ZBE AR
5 HMG-CoA & JE R il 7] (L 7T2625%) vl LA
RAM R S S, IA BN FEAIK NOPOAF A& A AL
o AW ERIR, BB TN B TR AT DA R
it NOPOAF %) £ % (25.1% vs 37.3%, OR=0.56,
95% CI : 0.44 ~0.72, P<0.0001) HANZH s
ARJG RGBT BB A FIBE T 1 XUB: o (H %
Meta 43 BT 40 A 10 22 35 RCT BIF 5% 22 8] 55 5 P4 458 R
(P=0.02, P=65%), FZPRIAEMTEST TN H B
B REE R ORI, ISR IEE TR (51.4%). HhZE
Kby (34.3%). AALTT IR (5.7%). S e
(2.9%)4, Seo 55 P31 5& T AN [\ S Ak AT A4 51 5 1)
Meta W55 @7, LA bR R A S A0 mT s S R
ik NOPOAF & A= #8640 C ,  HE Bk = A% RN 5 e FH o
TG (a8 AT SEHIE 58 AL T A B R &2
160 ~ 21000 mg), 57 ] 5 Bk A% (P=0.19,
P=34%), L3 TE N B3 (OR=0.32, 95% CI:
0.21 ~0.50, P<0.00001), iZXAE&IN ALY
FATT LAE A NOPOAF (il FHZh, HREE4h 2
FlEE ., G E] . 45 25 R B AN B, (HFERJER
i S 3 0] — I PE A 2 mg/kg BV AT DL R A2
% o TOUBH M N FHIZ IS 245 0 A v A XURS: A 4 Y
M A DA . AR T D S R OO, AR
AT Z R A TFIGR, 2019 45 SCA/EACTA 157
rRORE B PR 1 B o B2 24 W 71 Bl NOPOAF %1y
b I B3,

Ak B ARZEBT R 25 H T 15 7 NOPOAF B 5% fi
FIF IR T 2004 4F, — 3505 s B AL R 5T
N, SRR, R B KON R R R
1R A1 3% 2% 7T LA B AR f8 25 NOPOAF (1) & A %
(9.8% vs 28.6%, P=0.017), HALHIN#EH ARG
EIREA SN EER, ZJa, 7—TnHZEE
Titlii NOPOAF /) RCT # 55 th T & H 2 )5 5 1)
REA KA R TS MR AT L . MEVFRA
1F B 25385 4 2 () NOPOAF % Ak 85 22 ik F 441K
B2 F G247 L (15.2% vs 7.3%, P=0.11), 1k
HINHA RSP B E G DA XKD, BT
Eohfe A4, NHEE RIS 25340 AT RE G I AR
BRI, O ILER I SRR XU BT, B DL
iR AT OIEAR S B . BRI JCHE re U
FHAE S RIS R 25 HilBli NOPOAF .,

PR B A BAEMILRIER, AR
N, FREGAM, ORI T LI SRR

NOPOAF &4 (18% vs 27%, RR=0.69, 95% CI:
0.57 ~ 0.84, P=0.0002), [A]Wfum /b EE 1241
A BE ], (EAN BB U D 0 L4 N R FH 7 (major
adverse cardiovascular events, MACE)P®, Fk KAl
Bl A S BN RN W R AZ . AR R TE
MRS BRI AT E M, 3k 2
9T K B IZ 2 25 1) EL A I NOPOAF 1Y Al B,
HAR RN/, SCA/EACTA 8 g ¥ H ) T 1
ki NOPOAF 14 Class I1'b 2881,

P T 25 B A PR . bréiafbLml, i
BUAE % 25 Tl 7 NOPOAF BB HEAT T 5% .
Rezaei S5 IIMFFE W, B A BEHT A B H A0 AR FH At
TTHN 250 B AL PR, FEIAR B4 517 LA
T FZEHIGYY, MbiT4lH3% NOPOAF % 4%
B (RR=0.50, 95% CI: 0.41 ~0.61, P<0.0001),
Putzu %5 B {0 5% B /s A VT 241 5 % i 20 NOPOAF
KRG F 2257 (25.07% vs 23.6%, OR=1.08,
95% CI: 0.9 ~1.3, P=0.40), HAEEMEMIT2Y
Y F W7 NOPOAF fEAE4+i, HXTF ABEHTC
MR Z 25 R, AR AR S H .

25 ARG D T T LA I A1 0 A6 5 4 A A
5 %, {H ] T NOPOAF i B i 50 3 1 i 3%
Zhang 5T 2014 4F & F 055 BoR RATN H 2 AR
161 F g D7 2 JF K e % {IX NOPOAF & 4= %, {H
2018 4 Wang 46 U0 iR 45 R 52 M, 24
HURE 7 iR 1T LA R AR 9 ik 55 % B8 A i % NOPOAF
KAF (OR=0.84, 95% CI: 0.71~0.99, P=0.03),
(AT IR TF- AR R TORL . RIS B A
TEUBS 25 A R i 880, AEARH#E— 2550
H A B g0 AATAn 5 B U T 17 NOPOAF

N-Z Bt PR B A TS B B B AT A b
EH, R B, FHFXTRRA, RATHH N-&
Pkl 2R (8 41 MERikeazh, 2 418 kg 2h) T
FEAR H 3 14 R AE X (OR=0.40, 95% CI: 0.17 ~
0.93, P=0.03) £l NOPOAF %4 (OR=0.56, 95%
CI: 04~0.77, P<0.001), {HARZ[E(KS NOPOAF
A AR 26 R XURS: . TCU A B sk ] A R i B Bisf
[a] 41, 2018 4F Soleimani %5 I fff5E o, AL T
LR, T LSS B A S B E 50 mg/kg 1)
N-Z, 12 e 2 B2 # [F4AF. NOPOAF & E % (5.6% vs
18.8%, OR=0.23, 95% CI: 0.08 ~0.82, P=0.02).
N-Z PR B T A5 A m 2L

22 VY FUAE AN 3 38 o UL AECRE & 1 O
T, 38 I B 0 UL 22 £F A S B T i BB S T0E
TR R T OSSR E e L



FR R R e A

Acad J Chin PLA Med Sch Mar 2023,

44 (3) https://xuebao.301hospital.com.cn 297

45 J APk LA VR 2 %2 BT O L)
RERRG R D E S M ECT R EE ), Abacilar
S0} 5 Wk 5 B R AT AR O BRI S, A2 P
H AREFEE T NOPOAF K& 4% (12% vs 36%, P<
0.05), IR T EZAERTA] [(4.83 £ 1.12) hvs (6.50 +
1.55) h, P=0.028], {H Elbadawi & 9 () WF 53 AF 5%
BN ZEV d BIFASRERRAR s i & 2B, HHTA
P B R EAE RO 25 A, WS E R T
ki NOPOAF,

178 K R A i1 57 (angiotensin convert-
ing enzyme inhibitor, ACEi) #ll il .0> b7 4544 F1 H 2
THE ¥ B4 0N R T LU AR NOPOAF & AR
Eikelboom %% 1) ) RCT #4537~ , ACEi 0] LU
[k NOPOAF % 1% (RR=0.78, 95% CI : 0.66 ~
0.92), ] 2 I BB PR A B E (RR=
0.79, 95% CI : 0.62 ~ 1.00), Mathew 21T £
L BEAL RIS s R T4 F ACEi 2825255
#2 NOPOAF &4 H I+ . iKY 5 NOPOAF
IR ARG, Tt —2b e
3.2 ARYIBIIA RN AR I R i o A L T
NOPOAF B E LT, AT OMETFAJS 15 8
WE TR, HR B AZARBH M 7 2 i — 20 in Ak
MAEFERE . AHEETXTRRL, O FAR AT LA Bk
HFEEE S T 1Y B RS NOPOAF 1 & 4 R A
(16.5%vs26.2%, OR=0.55, 95% CI: 0.41~0.73)!10],
HRAIFTHEIGEA S, HEEEURERR
I B A 78 B IE B B N A S . [FIE,
R ME AN H 5 NOPOAF #H 6, 4 S8 i
BB T FEAR 1), H R 98 35 kDA Ok AR A I 2
NOPOAF M 15 5 R 28, 0 320K 28 35 A i 3 4 b
Fo & IEF L H, HETE 2 E YT AL R A O
JE AR Ji5 £ 3 04 0037 B0 A 45 E AR = RS L (4.5 ~
5.5 mmol/L), 1H ¥ A7 1 2k 4 & B i 2% 6 101 B
NOPOAF &A= s filfi 35 3K 5 1o

NEEZY 3 SN RN 20 o i A= R DY
FIFE e PR i R 0 e g a0 s AR Rl 4, ik
1) 68 PP 1 S A A i R, DA TR B
NOPOAF!S!, Arsenault 5 P T2 B~ , AR5 Wi
PERE FH L P ] [ NOPOAF & 4% (18.7% vs
32.8%, OR=0.47, 95% CI: 0.36 ~0.61, I’=50%).,
H A & T e 4 e RO A B AR Y O R TR
— 5T, HEAMR BRECHEHE ., .05
A UL B AR AT T 7 NOPOAF 9 45 5 171,
Rezaei 55 BIfF 98 W, R0 o e 80 DA S0 PG
NOPOAF &A= %, H B 22 0 Ji 5 A7 0 Fs S 1l

BORIEA R . WAFRER; £.0 5w
NOPOAF HYRCR e fE, 10 F I e 4 R0 R A 22
% 8B E MR B R R R S I PR . W
I8 G By V) g 43 4 AR, T B 1 A
A FEA IR 2 JF R 1Y, SCA/EACTA 5 /¥
A5 TR O s 2 481 Sy T b 2L

i B DAL D AR S H UL I &
i, E IR, BURTT A TR, AR
N 2/3 B0 IEAR S5 R s A [ RE B O L R
W DTN E e LN, o] LLE S Y B
JE 38 8% SR A E W5 & NOPOAF ., AR} B i ]
K AT Yy A OB B . SR
B SIRACR, a0 —BKE R 4~ 5 cm,
BT IER S MF 5 Z AT, ZE b it Jok 22 e
ZHENLT, 2021 4E Gaudino 281" BT The Lancet
1) RCT 5T s, Xk bk o5 B AE AT . 3230 ko |
FEkFAREFHFATT OEYIIFAR, NOPOAF &
AR BT IR (17% vs 32%, P=0.0007, OR=
0.44, 95% CI: 0.27~0.70, P=0.0005), [F]H}ZHT
FiLEn, TR, ORS8N
S I AT KA ZERITEBERS ] . Hu 28 (1 BFFE ]
FE R R AT DAY AR B ARG NOPOAF &
e R EAK (10.6% vs 24.9%, IP=55%, P<0.00001,
OR=0.36, 95% CI: 0.23 ~0.56), H i Ht= KM
WL H R BRI 58 A 45 51, o TG 8 ma o HL 4]
A L

OAMERR I B P e E W 4ot MBS
TIHATER AT B X S T e ot & BT
J5 EF 4 ST TR A2, AMREES DT 4T 3 Bl ik
370 45 S BH BT S5 45 B 28 8 2 Ml il B T e 0 SRR R
AR Z, 3 P e s T A2 Bt . 2R GE R
22 PR — 7 T AR T A R, B
K515 % NOPOAF,, Burrage 55 ' fy#fF 57 i
N, AR DAMERE Y CABG i RJ5 NOPOAF
KA R E R T VIBRAG Wi & (7% vs 37%, P<
0.01), By —F, #EMEZHE, BEOLE
P ONIARRAE R, A B B 1k NOPOAF &
Ao T DA — S22 5 R ) o BT IRk 2.0 S R i
1l 4 23] DLV /> NOPOAF & 4 1, Liu %5 & % 1Y
Meta W55 o, DIk .Co R 18 A 105 20 2L 0 AN 52 1
RJG D8k R (HZ 5T B U I £ B R M
H AR T] DL AR NOPOAF & 2E#, T B #fi ik
25 NOPOAF Z[H G R i 5 B 2 5%

TRSMIEIAG | 42 B RAE 2730 NOPOAF
fa i R R W7 R R AR S 2 5 Bk 55 I8 B8 A R



298 MEIRAEERSABEAR

Acad J Chin PLA Med Sch Mar 2023, 44 (3)

https://xuebao.301hospital.com.cn

B TR IMIE PRt o 1) 4 B 90 v, BRI BT LA
Pl NOPOAF A& %, Angelini 55 g B 1T 11K
A5 RS MIG I 6 K 55 I B AR R 5 S8 1 I RE
AXE L, R AR ARSIk 55 B B AE TG 7E AR S
FEHIL J&: NOPOAF % A% [ #RIL TR S0 ik 55 1%
FoAE . Palmer 55 AR5 [FIAE 7R E AR S0 e Jok 52 %
Al BA KA NOPOAF k4% (14.9% vs 23.8%),
P<0.001), Bassano 5§ U8 3£ 47 14 Bl AL X BR 0 5% 4
N, BORAEIRSN K 55 B AL AR AR LU AR S 5k ik 5% B
FEHH NOPOAF SR K AEZAK, (HXT TR 8 %
WF IS #2255 REYTFAR, SHE IG
T IS AR ARZ, FE{K NOPOAF Jf A JEik
FRIRSN G ARSI K 55 B AR AR ) 25 K &
4 NOPOAF Bi¥ijg

NOPOAF 5. EFARFVFZIFLRIEFIE, 1
RS SIS (1K SRTINDA S = S BTN 2 AN
5. BEHEA . 2T YEALY%, NOPOAF
TN SE K £ 35 AR 5 LA SRD JRE W 4 = ARG
JPEfIE . AW B, NOPOAF ¥ FEUHBE ARG
30 d A 2SS T 4 R, RBE R TR 1A,
EBEIRIT S R E T, IR PRt ] 2 ~
4 d, fF5EE X NOPOAF 5 | i 151 A& e A T
B FE ARG FE43, TR 1A I 2 AT 5 1 R X 2
A H RS TR AR YT R R T i TS
F14) 5 Mt 75 B0 — 2B A9
5 4B

NOPOAF J& 0 EF AR5 i W IF AR GE, 2
P A MR AE R | M A T s R R A SR DL KA B
IR ZE A . HATHESE A, NOPOAF JEf—%&
FRHLEI SR, TR 2R AR B Bl
5% 97 F5 % 15 B NOPOAF 4 13 7 — 2 %1 751 iy 2
W SRBGX LT HE T, 7T LA R K NOPOAF
M RHEZ, T NOPOAF 5.0 ETF ARG HAb I &
FERP IR R, DL FEAIE NOPOAF &4 5 i
HIL TS O RIA T E S — P MieiE . BTl
K % FH i) POAF score F1 CHA2DS2-VASc JXU [ #5
HIX} NOPOAF [l s fig i /5 it — b4 v o i
AR S TN A, AR A E T LA
DAV 5 2 TR A it , VR RS ARt 44 ot B 2
it R AN B

EERER AREH. CELEBE . #50
B ZEBEE. SEAEIT; |HR . WK
VBT

FlIZEWPR L EIIEE I, AECT e
it FEAELE R 25 1P 2

SEH

1

10

14

15

Xiong T, Pu L, Ma YF,
prevent new-onset atrial fibrillation after coronary artery bypass

et al. Posterior pericardiotomy to

grafting: a systematic review and meta-analysis of 10 randomized
controlled trials [J] .J Cardiothorac Surg, 2021, 16 (1) : 233.
Shvartz V, Le T, Enginoev S, et al. Colchicine in cardiac
surgery: the COCS randomized clinical trial [J] . J Cardiovasc
Dev Dis, 2022, 9 (10) : 363.

Bowdish ME, D'Agostino RS, Thourani VH, et al. The society
of thoracic surgeons adult cardiac surgery database: 2020 update
on outcomes and research [J] . Ann Thorac Surg, 2020,
109 (6) : 1646-1655.

Lopes LA, Agrawal DK. Post-operative atrial fibrillation: current
treatments and  etiologies for a  persistent surgical
complication [J] .J Surg Res ( Houst) , 2022, 5 (1) : 159-
172.

Eikelboom R, Sanjanwala R, Le ML, et al. Postoperative atrial
fibrillation after cardiac surgery: a systematic review and meta-
analysis [J] . Ann Thorac Surg, 2021, 111 (2) : 544-554.
Wang MK, Heo R, Meyre P, et al. Use of anticoagulation
therapy in patients with perioperative atrial fibrillation after cardiac
surgery: a systematic review and meta-analysis [J] . CIC
Open, 2022, 4 (10) : 840-847.
Gaudino M, Sanna T, Ballman KV,
pericardiotomy for the prevention of atrial fibrillation after cardiac

et al. Posterior left

surgery: an adaptive, single-centre, single-blind, randomised,
controlled trial [J] . Lancet, 2021, 398 (10316 ) : 2075-2083.
Rezaei Y, MM, Naghshbandi S, et al
Postoperative atrial fibrillation following cardiac surgery: from

Peighambari

pathogenesis to potential therapies [J] . Am J Cardiovasc
Drugs, 2020, 20 (1) : 19-49.

Kerr B, Brandon L. Atrial Fibrillation,
and the potential role of the natriuretic peptides, a focus on BNP
and NT-proBNP - A narrative review [J] . Int J Cardiol Heart
Vasc, 2022, 43: 101132.

Burrage PS, Low YH, Campbell NG, et al. New-onset atrial
fibrillation in adult patients after cardiac surgery [J] . Curr
Anesthesiol Rep, 2019, 9 (2) : 174-193.

Bredeloux P, Pasqualin C, Bordy R, et al. Automatic activity

thromboembolic risk,

arising in cardiac muscle sleeves of the pulmonary vein [J] .
Biomolecules, 2021, 12 (1) : 23.

Young LJ, Antwi-Boasiako S, Ferrall J, et al. Genetic and non-
genetic risk factors associated with atrial fibrillation [J] . Life
Sci, 2022, 299: 120529.

Kang MK, Joung B, Shim CY, et al. Post-operative left atrial
volume index is a predictor of the occurrence of permanent atrial
fibrillation after mitral valve surgery in patients who undergo mitral
valve surgery [J] . Cardiovasc Ultrasound, 2018, 16 (1) : 5.
Sood A, Toth A, Abdallah M,
associated risk factors for new-onset atrial fibrillation following
cardiac valve surgery [J] . J Atr Fibrillation, 2020, 12 (6) :
2129.

Cameron MJ, Tran DTT, Abboud J, et al. Prospective external

et al. Temporal trend and

validation of three preoperative risk scores for prediction of new
onset atrial fibrillation after cardiac surgery [J] . Anesth Analg,
2018, 126 (1) : 33-38.

Gudbjartsson T, Helgadottir S, Sigurdsson MI, et al. New-onset
postoperative atrial fibrillation after heart surgery [J] . Acta
Anaesthesiol Scand, 2020, 64 (2) : 145-155.

Kerchberger VE, Huang Y, Koyama T, et al. Clinical and


https://doi.org/10.1186/s13019-021-01611-x
https://doi.org/10.3390/jcdd9100363
https://doi.org/10.3390/jcdd9100363
https://doi.org/10.1016/j.athoracsur.2020.03.003
https://doi.org/10.1016/j.athoracsur.2020.05.104
https://doi.org/10.1016/j.cjco.2022.06.003
https://doi.org/10.1016/j.cjco.2022.06.003
https://doi.org/10.1016/S0140-6736(21)02490-9
https://doi.org/10.1007/s40256-019-00365-1
https://doi.org/10.1007/s40256-019-00365-1
https://doi.org/10.1007/s40140-019-00321-4
https://doi.org/10.1007/s40140-019-00321-4
https://doi.org/10.3390/biom12010023
https://doi.org/10.1016/j.lfs.2022.120529
https://doi.org/10.1016/j.lfs.2022.120529
https://doi.org/10.1186/s12947-018-0123-1
https://doi.org/10.4022/jafib.2129
https://doi.org/10.1213/ANE.0000000000002112
https://doi.org/10.1111/aas.13507
https://doi.org/10.1111/aas.13507

FR R R e A

Acad J Chin PLA Med Sch Mar 2023, 44 (3)

https://xuebao.301hospital.com.cn 299

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

genetic contributors to new-onset atrial fibrillation in critically ill
adults [J] . Crit Care Med, 2020, 48 (1) : 22-30.

Yamashita K, Hu N, Ranjan R, et al. Clinical risk factors for
postoperative atrial fibrillation among patients after cardiac
surgery [J] . Thorac Cardiovasc Surg, 2019, 67 (2) : 107-
116.

Qureshi M, Ahmed A, Massie V, et al. Determinants of atrial
fibrillation after cardiac surgery [J] . Rev Cardiovasc Med,
2021, 22 (2) : 329-341.

Vavassori C, Cipriani E, Colombo GI. Circulating microRNAs
as novel biomarkers in risk assessment and prognosis of coronary
artery disease [J] . Eur Cardiol, 2022, 17: €06.

Feldman A, Moreira DAR, Gun C, et al. Analysis of circulating
miR-1, miR-23a,
undergoing coronary bypass artery grafting surgery [J] . Ann
Hum Genet, 2017, 81 (3) : 99-105.

Hamidi SH, Faghanzadeh-Ganji G, Baghaeian A, et al. Effect
of variability of central venous pressure values to prevent atrial
fibrillation after coronary bypass grafting [J] . Caspian J Intern
Med, 2021, 12 (3) : 299-306.

Arsenault KA, Yusuf AM, Crystal E, et al. Interventions for
preventing post-operative atrial fibrillation in patients undergoing
heartsurgery [ J/OL ] . https://doi.org/10.1002/14651858.cd003611.
pub3.

Zhu YX, Jing WB, Lv PF, et al. Clinical factors associated with
arrhythmia and short-term prognosis following mitral valve

and miR-26a in atrial fibrillation patients

repair: a retrospective cohort study [J] . Cardiovasc Diagn
Ther, 2022, 12 (1) : 114-122.

Kaminohara J, Hara M, Uehara K, et al. Intravenous landiolol
for the prevention of atrial fibrillation after aortic root, ascending
aorta, and aortic arch surgery: a propensity score-matched
analysis [J] . JTCVS Open, 2022, 11: 49-58.

Petraglia L, Conte M, Comentale G, et al. Epicardial adipose
tissue and postoperative atrial fibrillation [J] . Front Cardiovasc
Med, 2022, 9: 810334.

Howitt SH, Grant SW, Campbell NG,
potassium and magnesium levels associated with atrial fibrillation
after cardiac surgery? [J] . J Cardiothorac Vasc Anesth, 2020,
34 (5): 1152-1159.

Surma S, Romanczyk M, Filipiak KJ. Ranolazine - could an

et al. Are serum

antianginal drug be used in stroke prevention? [J] . Int J Cardiol
Cardiovasc Risk Prev, 2022, 14: 200137.

Patel N, Kluger J. Ranolazine for prevention of atrial fibrillation
after cardiac surgery: a systematic review [J] . Cureus, 2018,
10 (5) : e2584.

Jagadish PS, Kirolos I, Khare S,
fibrillation: should we anticoagulate? [J] . Ann Transl Med,
2019, 7 (17) : 407.

Lee H, Kim HJ, YooJS, et al. Early pharmacologic conversion

et al. Post-operative atrial

of atrial fibrillation after off-pump coronary artery bypass
grafting [J] .J Thorac Dis, 2021, 13 (7) : 4072-4082.

Potdar SP, Shales S, Baviskar M, et al. Incidence, predictors,
and outcome for post-operative atrial fibrillation in Indian patients
undergoing off-pump coronary artery bypass grafting-a prospective
observational study [J] . Indian J Thorac Cardiovasc Surg,
2022, 38 (4) : 366-374.

O'Brien B,
cardiovascular

Burrage PS, Ngai JY, et al

anesthesiologists/European

Society of
association of

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

cardiothoracic anaesthetists practice advisory for the management
of perioperative atrial fibrillation in patients undergoing cardiac
surgery [J] . J Cardiothorac Vasc Anesth, 2019, 33 (1) : 12-
26.

Magoon R, Choudhury A, Sahoo S, et al. Steroids for adult
cardiac surgery: the debate echoes on [J] . J Anaesthesiol Clin
Pharmacol, 2019, 35 (4) : 560-562.

Seo C, Michie C, Hibbert B, et al. Systematic review of pre-
clinical therapies for post-operative atrial fibrillation [J] . PLoS
One, 2020, 15 (11) : e0241643.

Xiong JH, Shao W, Yu P, et al. Hyperuricemia is associated
with the risk of atrial fibrillation independent of sex: a dose-
response meta-analysis [J] . Front Cardiovasc Med, 2022, 9:
865036.

Nomani H, Mohammadpour AH, Moallem SMH, et al. Anti-
inflammatory drugs in the prevention of post-operative atrial
fibrillation: a literature review [J] . Inflammopharmacology,
2020, 28 (1) : 111-129.

Zhao H, Chen YM, Mao M, et al. A meta-analysis of colchicine
in prevention of atrial fibrillation following cardiothoracic surgery
or cardiac intervention [J] . J Cardiothorac Surg, 2022,
17 (1) : 224.

Putzu A, de Carvalho E Silva CMPD, de Almeida JP,
Perioperative statin therapy in cardiac and non-cardiac surgery: a

et al.

systematic review and meta-analysis of randomized controlled
trials [J] . Ann Intensive Care, 2018, 8 (1) : 95.

Wang H, Chen JD, Zhao L. N-3 polyunsaturated fatty acids for
updated meta-
Card

prevention of postoperative atrial fibrillation:
analysis and  systematic review [J] . J
Electrophysiol, 2018, 51 (2) : 105-115.
Hatami S, Hefler J, Freed DH. Inflammation and oxidative stress
in the context of extracorporeal cardiac and pulmonary
support [J] . Front Immunol, 2022, 13: 831930.

Soleimani A, Habibi MR, Hasanzadeh Kiabi F, et al. The effect
of intravenous N-acetylcysteine on prevention of atrial fibrillation
after coronary artery bypass graft surgery: a double-blind,
randomised, placebo-controlled trial [J] . Kardiol Pol, 2018,
76 (1) : 99-106.

Faisal SA, Apatov DA, Ramakrishna H, et al. Levosimendan in

Interv

cardiac surgery: evaluating the evidence [J] . J Cardiothorac
Vasc Anesth, 2019, 33 (4) : 1146-1158.

Elbadawi A, Elgendy IY, Saad M, et al. Meta-analysis of trials
on prophylactic use of levosimendan in patients undergoing cardiac
surgery [J] . Ann Thorac Surg, 2018, 105 (5) : 1403-1410.
Negru AG, Pastorcici A, Crisan S, The role of
hypomagnesemia in  cardiac  arrhythmias: a
perspective [J] . Biomedicines, 2022, 10 (10) : 2356.
Raffee LA, Alawneh KZ, Ababneh MIJ,
electrocardiogram presentations of patients with high serum

et al.
clinical

et al. Clinical and

potassium concentrations within emergency settings: a prospective
study [J] .IntJ Emerg Med, 2022, 15 (1) : 23.

Shvartz V, Le T, KryukovY, et al. Colchicine for prevention of
atrial fibrillation after cardiac surgery in the early postoperative
period [J] .J Clin Med, 2022, 11 (5) : 1387.

Bassano C, Nardi P, Buioni D, et al. Long-term follow-up of
device-assisted clampless off-pump coronary artery bypass grafting
compared with conventional on-pump technique [J] . Int J
Environ Res Public Health, 2021, 19 (1) : 275.

(EHHE: ZRY)


https://doi.org/10.1055/s-0038-1667065
https://doi.org/10.31083/j.rcm2202040
https://doi.org/10.15420/ecr.2021.47
https://doi.org/10.1111/ahg.12188
https://doi.org/10.1111/ahg.12188
https://doi.org/10.21037/cdt-21-400
https://doi.org/10.21037/cdt-21-400
https://doi.org/10.1016/j.xjon.2022.06.010
https://doi.org/10.3389/fcvm.2022.810334
https://doi.org/10.3389/fcvm.2022.810334
https://doi.org/10.1053/j.jvca.2019.10.045
https://doi.org/10.1016/j.ijcrp.2022.200137
https://doi.org/10.1016/j.ijcrp.2022.200137
https://doi.org/10.21037/atm.2019.07.10
https://doi.org/10.21037/jtd-21-466
https://doi.org/10.1007/s12055-022-01358-7
https://doi.org/10.1053/j.jvca.2018.09.039
https://doi.org/10.4103/joacp.JOACP_268_19
https://doi.org/10.4103/joacp.JOACP_268_19
https://doi.org/10.1371/journal.pone.0241643
https://doi.org/10.1371/journal.pone.0241643
https://doi.org/10.3389/fcvm.2022.865036
https://doi.org/10.1007/s10787-019-00653-x
https://doi.org/10.1186/s13019-022-01958-9
https://doi.org/10.1186/s13613-018-0441-3
https://doi.org/10.1007/s10840-018-0315-5
https://doi.org/10.1007/s10840-018-0315-5
https://doi.org/10.3389/fimmu.2022.831930
https://doi.org/10.5603/KP.a2017.0183
https://doi.org/10.1053/j.jvca.2018.05.035
https://doi.org/10.1053/j.jvca.2018.05.035
https://doi.org/10.1016/j.athoracsur.2017.11.027
https://doi.org/10.3390/biomedicines10102356
https://doi.org/10.1186/s12245-022-00422-8
https://doi.org/10.3390/jcm11051387
https://doi.org/10.3390/ijerph19010275
https://doi.org/10.3390/ijerph19010275

	1 NOPOAF病理生理基础
	2 NOPOAF预测方法
	2.1 预测模型
	2.2 基因学预测标志物

	3 NOPOAF的预防策略
	3.1 药物预防策略
	3.2 非药物防治策略

	4 NOPOAF的预后
	5 结语
	参考文献

