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Efficacy and safety of new oral anticoagulants in patients with nonvalvular atrial fibrillation after left
atrial appendage occlusion:a meta-analysis

YU Qiaoling"*, ZHAI Weiwei*, LIU Ping"*, QIU Bo”, WU Huizhen" * (1. Graduate School of Hebei Medical
University, Shijiazhuang 050017, China; 2. Dept. of Pharmacy, Hebei General Hospital, Shijiazhuang 050051,
China)

ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of new oral anticoagulants (NOACs) in patients
with nonvalvular atrial fibrillation after left atrial appendage occlusion (LAAO). METHODS Retrieved from PubMed, Embase,
Web of Science, the Cochrane Library, CNKI and Wanfang data, randomized controlled trials (RCTs) and cohort studies about
NOACs (trial group) versus warfarin or dual antiplatelet agents (control group) were collected during the inception and November
2022. After literature screening, data extraction and quality evaluation, meta-analysis was performed by using RevMan 5.4
software. RESULTS A total of 10 studies were included, involving 2 RCTs and 8 cohort studies, with a total of 2 653 patients.
RCT results showed that there was no statistically significant difference in the incidence of device-related thrombosis (DRT), stroke/
systemic embolism (SSE), major bleeding events, total bleeding events or all-cause mortality between 2 groups (P>>0.05). Results
of cohort studies showed that compared with dual antiplatelet agents, there was no statistically significant difference in the
incidence of DRT, stroke/SSE, major bleeding events or all-cause mortality in the trial group (P>0.05). Compared with warfarin,
the incidence of DRT [RR=0.40, 95%CI (0.19,0.82), P=0.01] and total bleeding events [RR=0.28, 95%CI (0.18, 0.44), P<<
0.000 01] in the trial group were decreased significantly; there was no statistical significance in the incidence of stroke/SSE, major
bleeding events or all-cause mortality (P>0.05). CONCLUSIONS For patients with nonvalvular atrial fibrillation after LAAO,
NOACs have comparable antithrombotic efficacy and safety with dual antiplatelet agents, and the incidence of DRT and total

ABSTIE WA [ AR 34 BT [ (No.H2020307020) bleeding events are lower than warfarin.
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HY, /0 B 3% K (left atrial appendage occlusion,
LAAO) A 15 575 A AR AR i 28 35 AR ) A 3 F T A
PEBTEBEAR o UE A L 1004 v AU R 3 o R 454 T
HOBE AR E R, MFRUER , LAAO M £ 573k 4
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FiE JTREIANRR
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11 B HLK: &K PubMed . Embase , Web of Science , Co-
chrane [ 1308 VR 5 5 BiE o B SCRE R 1R “ri-
varoxaban” “dabigatran” “edoxaban” “apixaban” “NOACs”
“DOAC” “oral anticoagulants” “warfarin” “vitamin K
antagonist” “antiplatelet therapy” “clopidogrel” “ticagrelor”
“aspirin” “DAPT” “nonvalvular atrial fibrillation” “left
atrial appendage occlusion” “antithrombotic therapy” ; H 3
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2.3 Meta 3R
2.3.1 DRTKA4#%

L0 WG HRIA T DRT KA %2 2 i RCT 4R
i T NOACs 5 DAPT i & ) DRT & A= % &4 5%
6] T GE 127 5 bk (P=0.25, 1'=24%) , % JH [# 8 800
BIAIHEAT Meta 7307, 25 7R , PHALEEE 19 DRT &A%
ks, 2R 040 H# 7 L [RR=0.30,95%CI(0.05,1.69) ,
P=0.17], 13 RCT 4t T NOACs 53l & 1Y

Rl PAXBHERER

5 fea ey — wﬁﬁa‘(iisiﬁMl@“/ T / CHA‘DS?-VASci%\Gi»sﬂ,ii)/ﬁ HAyS‘-BAI:EDﬂiﬁJ\(iisEE%)/ﬁJ\ WHA AR
REA AR R higieei teil R WA pigicE R higecil
Bergmamn 20170 109 605 AKHR KR B RIS R DAPT 41 46 19 24 M 023®
155 LR 40 21
Zhu 20210 030 670 050 KHmEE Al B 4055109 3008137 3182059 30708 45d 023®
Ptk 2022 150103 692+80 687100 IR EH R 34413 36+ 14 27412 3011 M 023d
W01 1312 6693+812 6482925 I B KRR AR AR KR M 028D
#0109 104 103 657%£97  661£89  FIfDHE R 37412 35413 42415 43116 454 0236
Fnomoto 20709 214 212 760480 750480 KILIEE RGOS ORI KEDTE  EEK 38%14 41414 24410 27509 6~ D200
Duthoit 2020 3033 184482 75882 FIfkMHE10mg DAPT  46%13 45415 38%11 3508 3 T35
34 775491 FIRAHE 1S mg 4715 37510
Faroux 2021 95 190 75774 7159+84 KM RIGGDIE MRAHKEDIE  DAPT 4616 45414 36+10 36509 3N 02385
Cepas-Guillen 2021 40 73 TAL£70 7172100 BIURIHE DAPT  45+14 41415 37409 350 3 0086
Zhang 2018 3% 668:90  69.0£78 kMR DAPT 43114 44514 32404 3203 o~ OB
3 700£86 Lag) 45415 3305
D:DRTAA ;@ B /SSEA A ;B K M FH £ A5 @ B L FH R A5 B 2 HFET K,
*F2 BIHARMRETENLER
P Te— ‘ iE0E Sk _ ‘ T et , \ %%/%ﬁﬁlﬂ'ﬂ% N8I
BRAGREE  FRBANEE BERZORT IOTREMHEERENSE SN TRETORANE BHTRERARE BRSO MESAS M

Bergmann 2017 | | 1 1 | 0 1 1 1 8
Zhu 2021 | | I I I 0 | 0 0 6
Fitith 2022 | | | | | 0 | | | 8
W01 | | | | | 0 | 0 | 7
#0100 | | | | | 0 | 0 I 7
Enomoto 2017 1 1 1 1 1 0 1 0 0 6
Faroux 20212 | | | | | 0 1 | | 8
Cepas-Guillen 20211 0 | | | | 0 | | | 7
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DRT % A= 2%, 201 ) Lo 4 2 S T 45 12 7% XL (P>0.05)",
3T A ST 55 438 T NOACs 5 DAPT fifi 1 & 1) DRT %
AU RS I G S R (P=0.95,1"=0),
K I3 58 R AR IR 4T Meta 2087, 4500 o, W4 B
M) DRT & £ R I, 22 % 401t 2% & L [RR=0.30,
95%C1(0.07,1.25) , P=0.10], 6 3 BAFI BF 584038 T
NOACs 51835 M Af F # A9 DRT & A= 50 408 5% )
TG R TE (P=0.51,1"=0) , K FH [ 2 200 A 75 ik
17 Meta 7381, 45 J 7%, NOACs i F %% 1) DRT k& A= %
i E AR T AR bR ] #5 [RR=0.40, 95%C1(0.19,0.82),
P=0.01], Meta /M4 ILE 2,

NOACs  DAPTHESkAK Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H, Fixed, 95%Cl M.H, Fixed, 95% CI
1.1.1 NOACs VS DAPT BASiliZe
Farow2021 0 95 4 190 208%  0.22[0.01,4.08) ——
Cepas-Guillen2021 0 40 373 247%  0.26[0.01,487) —_—
Bergmann2017 1108 15 605 454%  0.37[0.05,277) — a1
Subtotal (95% C1) 244 868 100.0%  0.300.07,1.25] -
Total events 1 22
Heterogeneity: Chi*= 0.09, df= 2 (P = 0.95); F= 0%
Testfor overall effect Z=1.66 (P = 0.10)
1.1.2 NOACs VS DAPT Rcruﬂ
Duthoit 2020 7 2 33 773%  009[0.00,191] ——
Zhang 2018 1 33 133 227% 1.00[0.07,1533 —
Subtotal (95% CI) 104 66 100.0%  0.30[0.05,1.69] ——
Total events 1 3
Heterogeneity: Chi*=1.31, df=1 (P = 0.25); F= 24%
Testfor overall effect Z=1.36 (P = 0.17)
1.1.3 NOACs VS #3k4k
BEET2021 1113 7112 297%  044[0.02,143 ——
A18iR2022 3 152 8 103 402%  025[0.07,094) ——
Zhu2021 1 40 2 30 96%  038[0.04,395 —_—T
#2021 2 104 3103 127%  0.66[0.11,387) e
Bergmann2017 1109 1155  35% 1.42(0.09,22.49) e
Enomoto2017 2 214 1 212 42% 1.98(0.18,2169) —_—T
Subtotal (95% C1) 732 715 100.0%  0.400.19,0.82] >
Total events 10 22
Heterogeneity: Chi*= 4.27, df= 5 (P = 0.51); F= 0%
Testfor overall effect Z= 2.49 (P = 0.01)
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NOACs DAPTHE.#

B2 PZEEE DRT ZAEZH Meta 3T 7KK E

2.3.2 AH/SSE KR

9 TG Bff 5 M AE T RUSSE K A TR T
RCT 45 1 7~ , NOACs i 1 # 9 4< rf1/SSE & A= % 5
DAPT ffi F135 Lb#% , 22 F L4 it 2 X (P=0.68)"", 3
T BASI 5T i 3E T NOACs 5 DAPT fifi FH # 19 % H/SSE
R AR RS B TS S B (P=0.97, "=
0) , R FH [T 2 BN AR EA T Meta 73 HT, 45 B, 4 AR
HHAH/SSE RAERIE , Z R LRI FE X [RR=
0.81,95%C1(0.16,4.01) , P=0.80], 6 il B\ 51| fF 5% 4] i
T NOACs 5 Ml & 19 % Hh/SSE & AR 9, 4%
SR TG 124 5 B (P=0.60, 1°=0) , K FH [ 22 %00
BEHIHEAT Meta 73BT, 45 5% o , P4 B 19 46 h/SSE &
R, 257 T80 2E 78 L [RR=0.43,95%CI1(0.17,
1.09),P=0.07]. Meta /s LA 3,
2.3.3 R AR

9 TR HR B T H I T e A e LI
RCT 45 3R 7R, NOACs fff 1 # iy K i i F 4 kA3 5
DAPT flfi F13& L #% , 22 5 L4 it2¢ 3 X (P=0.30)"", 3
T ASN A5 HR 18 T NOACs 5 DAPT i & 1 K i 1fi =
P e R R E Y IR TE S 1 2% 5 T (P=0.48,
I'=0) , 2R JH & 2 5500 BRI T Meta 4347 , 25 5 W,

TEZED; 2023455 34 55 161

NOACS  DAPTHEsk#k Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M.H, Fixed, 95% Cl M.H, Fixed, 95% CI
2.1.1 NOACS VS DAPT
Bergmann2017 0 109 3 605 309% 0.79(0.04,15.13) —
Cepas-Guillen2021 0 40 173 307% 060[0.03,1444) ——————— @] ———
Farow2021 195 2 190 383% 1.00(0.09,10.89) . c—
Subtotal (95% CI) 244 868 100.0%  0.81[0.16,4.01] —
Total events 1 6

Heterogeneity: Chi*= 0.06, df= 2 (P = 0.97), F= 0%
Test for overall effect: Z= 0.26 (P = 0.80)

2.1.2 NOACs VS #3kiAk

Bergmann2017 0 109 0 155 Not estimable
Enomoto2017 1214 122 74% 099[0.06,1574) —
Zhu2021 140 0 30 40% 227[0.10,5381) —
F1BER2022 1152 3103 252%  023[0.02,214 %
BEET2021 113 6 111 425%  017[002,135 ———@—
#2021 2 104 3 212%  0.66(0.11,3.87) —_—T
Subtotal (95% C1) 732 715 100.0%  0.43[0.17,1.09] =

Total events 13

6
Heterageneity: Chi* = 2.75, df = 4 (P = 0.60); F= 0%
Test for overall effect Z=1.78 (P = 0.07)

0.01 01 10 100

Test for subaroun differences: Chi*= 0.46. df= 1 (P = 0.50). F= 0% NOACS  DAPTHH

B3 WHEBEZER/SSE & 4R Meta D Hr FR A E

B F BRI S A A, E R TS E X
[RR=0.42,95%CI(0.18,1.01),P=0.05], 63 AFIHF5T
R 1 T NOACs 5 A2 gk A Al I 35 19 K il g 1 ¢ 2k
R KA T Ge i 2 e B (P=0.77,1"=0) , R
JH 1] 78 RN AR R4 T Meta 38T, 45 3R o , PRAH B Y
K = e A R A, 25 /TSR L [RR=0.37,
95%C1(0.14,0.99) ,P=0.05], Meta Z3HratH L& 4.

NOACs DAPTHES,AK Risk Ratio

Study or Subgroup _Events Total Events Total Weight MH r ed ss%m M.H, Fixed, 95% CI
3.1.1 NOACs VS DAPT

Bergmann2017 2 109 14 805 226%  079(0.18,3.44) —
Cepas-Guillen2021 0 40 773 282%  0.12(0.01,205 ¢ @———
Farouw2021 3 95 14 190 492%  043[0.13,1.46] —a—
Subtotal (95% CI) 244 868 100.0%  0.42([0.18,1.01] -

Total events 5 35
Heterogeneity: Chi*= 1.46, df= 2 (P = 0.48); = 0%
Test for overall effect: Z= 1.94 (P = 0.05)

3 1.2 NOACs VS 483k4k

nnnnnn 2017 2 109 3 155 17.7%  0.95[0.16,5.58) e —
Enomnlnzn17 1214 1212 7.2% 0.99(0.06,15.74) S E—
Zhu2021 0 40 1 30 122%  025[0.01,5.98 I
FEIEER2022 0 152 1 103 127%  0.23(0.01,551] —
BRFE2021 0 113 4 111 323%  0.11[0.01,2.07) ¢ *———

#2021 0 104 2 17.9%  0.20(0.01,4.08) —
Subtotal (95% CI) 732 15 10008 037 [0.14,0.99] e
Total events 3 2

Heterogeneity: Chi*= 2.55, df= 5 (P = 0.77); F= 0%
Test for overall effect Z= 1.97 (P = 0.05)

0.01 01 10 100

s
Test for subaroun differences: Chi*= 0.04. df= 1 (P = 0.84). F= 0% NOACs DAPTAit

B4 WMABEKRHMEHRRERE Meta 5 HTRME

2.3.4 BRI AR

T IR S ARGE TR ISR e A R 1
RCT 453 /R, NOACs ffi F# iy b i F Ak R A% 5
DAPT A M FH 3 L8, 2 R B RS 2 L (P>
0.05)™, 6 1 BASIAF 5T HiZiE T NOACs 5 FE kMl FH
B A O A A A R 25 B S R T g T S R
(P=0.70,1"=0) , 2k H [ 7 24 0 A5 B 47 Meta 53 #7
S50 R, NOACs ff FH #1980 Hh il =5 17 & 2B 2 i 251X
16 5k Al 3% [RR=0.28, 95%CI (0.18, 0.44) , P<

0.000 01]., MetaZ3Hr4s R ULK 5,

NOACs wskpk Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M.H, Fixed, 95% C1
Bergmann2017 2 108 7 155 75%  0.41(0.09,1.92) —
Enomoto2017 1214 2 212 26%  050(0.05,5.42)
Zhu2021 2 40 10 30 149%  0.15(0.04,063 —_—
AIEER2022 2 152 2 103 31%  0.66(0.09,4.58) —_—T
2021 3 13 52 112 67.9%  025(0.14,0.43] -
352021 2 104 3 103 39%  066(0.11,3.87) B
Total (95% CI) 732 715 100.0%  0.28[0.18,0.44] >
Total events 2 76
Heterogeneity: Chi* = 2.99, df= § (P = 0.70); F= 0% ot o P 100

Testfor overall effect: Z= 5.66 (P < 0.00001) NOACs 4434k
%5

Eb5 WMARELHMEHRRERE Meta 5 HTRME

2.3.5 ERITH
AIWFFEARIE T A AT R 1 i RCT i)
T NOACs 5 DAPT ffi & 0 4 BB TR, 41 6] b4 2%
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SIS E L (P=0.83)", 2 T BA S B 53 $R 38 T
NOACs 5 DAPT i & (A A FE T2 & 5% (6] T
Giit 2 R (P=0.19, 1"=42%) , % FH & 53 %5007 A5 764
PEFT Meta 204, S5 50 R, P4 Y & RSET R LA
Z R IG ¥ E X [RR=0.64,95%C1(0.18,2.37) , P=
0.511, 1IPAFIHFFTHGE T NOACs 516 2l & 11
SPHBET-R AR 2 G4 L (P>0.05)",

PHTA R LA
Meta 73BT 45 5 UL 6.
NOACs DAPTHES AR Risk Ratio Risk Ratio

Study or Subgroup _Events Total Events Total Weight M.H,Fixed, 95% Cl M-H, Fixed, 95% CI
5.1.1 NOACS V'S DAPT
Cepas-Guillen2021 2 a0 273 233% 1.82(0.27,1247) I —
Farouwx2021 195 7190 767%  0.29(0.04,229) —a——
Subtotal (95% CI) 135 263 100.0%  0.64[0.18,2.37] —

Total events 3 9
Heterogeneity: Chi*= 1.71, df=1 (P = 0.19); F= 42%
Testfor overall effect: Z= 0.66 (P = 0.51)

0.01 100

1 10
3
Testfor subaroun differences: Not annlicable NOACs DAPTIE3EH

E6 WHEEEEIETEH Meta TR E
3 1tig
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