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Meta-analysis of efficacy and safety of left atrial appendage closure and oral anticoagulants in atrial
fibrillation
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[Abstract] Objective:To evaluate the efficacy and safety of left atrial appendage closure (LAAC) and oral anticoagulants [warfarin and novel oral
anticoagulants(NOAC)] in non-valvular atrial fibrillation (AF). Method-The related articles were obtained from PubMed, Embase, Cochrane Library,
Wanfang database and CNKI, from the establishment of databases to July 2020. English retrieval method was as follows: ("atrial fibrillation" or "AF" or
"nonvalvular AF") and ("left atrial appendage closure" or "LAAC") and ("new oral anticoagulants" or "NOAC" or "novel oral anticoagulants" or "non-
vitamin K antagonist oral anticoagulants" or "warfarin"). Chinese keywords were ":{» 57 8 8/ "" 20> B BHE AR "5 8 O iR P &EF7] " and "42 15 AK". The
articles were screened according to inclusion and exclusion criterias, and the quality evaluation and data extraction were carried out. The RevMan 5.3
software was used for meta-analysis of the data. The primary efficacy and safety endpoints were the incidence of embolism events, bleeding events, all-
cause mortality events and sudden cardiac death (SCD). Results-Finally, nine articles was included, including three randomized controlled trials and six
non-randomized controlled trials, consisting of 2 429 patients. The result of meta-analysis showed that there was no significant difference in compound
embolism events in patients with AF treated with LAAC, compared with oral anticoagulant therapy (OR=0.90, 95%CI 0.62—1.31, P=0.59). There was no
significant difference in all-cause mortality events in patients with AF treated with LAAC, compared with oral anticoagulant therapy (OR=1.11, 95%CI
0.48-2.59, P=0.81). There was no significant difference in SCD patients with AF treated with LAAC, compared with oral anticoagulant therapy (OR=0.90,
95%CI 0.38-2.11, P=0.81). Compared with warfarin and NOAC, the incidence of bleeding events in patients treated with LAAC was decreased
significantly (OR=0.48, 95%CI 0.35-0.65, P=0.000). Conclusion-There is no significant difference in embolism and death in patients of non-valvular
AF treated with LAAC, compared with oral anticoagulants. But it has a lower risk of bleeding.
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Sk sl ol b RCT A 98 B3 5, dE RCT W TREZ 1 084 1] (NOAC 442 15, #ekbk 642 41) . 44 AT
g% 6 dh2 420 BRI G, HAi g 1 345 41, FERYFEAFRE DL 1.

Relevant studies were obtained through the database search (n=554)
PubMed database (»=261). Embase database (n=133). Cochrane library (»=65).
CNKI (n=54). Wanfang data (n=41)

Y

Studies were obtained after duplicates removed (#=366)

Excluded (n=347):

»| Reviews, letters, case reports, guideline, meeting reports (n=116)
Title and abstract do not match (n=225)

Non-relevant endpoints (n=6)

v

Studies were obtained (n=19)

Excluded (7=10):
» No complete text (n=3)
No complete data (#=7)

y

Studies were included for the meta-analysis (n=9)

1 XEtiFEREE
Fig 1 Flowchart of the study screening
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Tab 1 Features of included studies

Study Research type Treatment/n Control/n Follow-up Outcome Quality evaluation

thromboemlic events
Osmancik''"", 2020 RCT LAAC/201 NOAC/201 19.9 months ~ SCD 4.0
hemorrhagic events

thromboemlic events
. all-cause death
Reddy'®’, 2014 RCT LAAC/463 Warfarin/244 3.8 years SCD 4.0

hemorrhagic events

thromboemlic events
Holmes"!, 2014 RCT LAAC/269 Warfarin/138 18 months all-cause death 4.0
SCD

thromboemlic events
. i all-cause death
Godino!"*!, 2020 Observational study LAAC/193 NOAC/189 2 years SCD 7.0
hemorrhagic events
NOAC/52 thromboemlic events

Zhao!'*!, 2020 Observational study LAAC/52 . 3 months i 6.0
Warfarin/52 hemorrhagic events

i i thromboemlic events
Ma''s!, 2015 Observational study LAAC/8 Warfarin/49 1 year ) 5.0
hemorrhagic events

. . . thromboemlic events
Ding!'¢!, 2019 Observational study LAAC/80 Warfarin/80 1 year . 6.0
hemorrhagic events

thromboemlic events

Wang!'”/, 2018 Observational study LAAC/54 Warfarin/54 1 year all-cause death 6.5
hemorrhagic events
thromboemlic events

Wang!'"*!, 2016 Observational study LAAC/25 Warfarin/25 1 year all-cause death 7.0

hemorrhagic events

72\
(@‘\/\ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.41 No.5 May 2021



IEHEF

2.2 ATRAPERG BRI meta 5 B 45 0

221 HAEBREFME LA 9T B0 fL I
104085, B2 29 BTN 5. TR RS R Bos,
P=0%. P=0.43, I\HALS I E AL G i [ Bk
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FNH LAACHES T DIRBUBEZ WiRyT, B At iEdiifs
FRG I FE X (OR=0.90, 95%CI 0.62~1.31, P=0.59).
FRIRPUBEL Y RBUATR], K H 3 NOAC R AR AR AT
Horbr, ZRWIEGEIH¥E X (OR=0.99, 95%CI 0.55~
1.77, P=0.97; OR=0.84, 95%CI0.52~1.38, P=0.49).

LAAC NOAC/warfarin Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 LAAC vs NOAC
Godino 2020 14 193 12 189 19.8% 1.15[0.52, 2.56] B =
Osmancik 2020 9 201 9 201 15.1% 1.00 [0.39, 2.57] I
Zhao (NOAC) 2020 1 5 3 52 52%  0.32[0.03,3.18] —
Subtotal (95% CI) 446 442 40.1% 099 [0.55, 1.77] S 2
Total events 24 24
Heterogeneity: Chi’>=1.07, df =2 (P=0.59); ’=0%
Test for overall effect: Z=0.04 (P=0.97)
1.1.2 LAAC vs warfarin
Ding 2019 4 80 2 80 3.3% 2.05[0.37, 11.54] ]
Holmes 2014 7 269 1 138 2.3% 3.66 [0.45, 30.05] ]
Ma 2015 0 8 1 49 0.8% 1.90 [0.07, 50.67]
Reddy 2014 29 463 20 244 432%  0.75[0.41, 1.35] —
Wang 2016 0 25 0 25 Not estimable
Wang 2018 0 54 0 54 Not estimable
Zhao (warfarin) 2020 1 52 6 52 10.4% 0.15[0.02, 1.30] B
Subtotal (95% CI) 951 642 59.9%  0.84[0.52,1.38] 2
Total events 41 30
Heterogeneity: Chi’=5.74, df=4 (P=0.22); ’=30%
Test for overall effect: Z=0.68 (P=0.49)
Total (95% CI) 1397 1084 100.0% 0.90 [0.62, 1.31]
Total events 65 54
Heterogeneity: Chi>=7.00, df =7 (P=0.43); P=0% 0 - 0’ ) : 1’0 " 00‘
Test for overall effect: Z=0.54 (P=0.59) : ’ LAAC NOAC/warfarin

Test for subgroup differences: Chi>=0.17, df=1 (P=0.68); ’=0%

2 EAREZHE meta S HRKE

Fig 2 Forest plot of the thromboemlic events

222 LHILT-FHM AR STIHFIT B3 3f 42 K
TS AT TGS, A 1 654 IR AT T 4. TR
K 4E R, P=78%. P=0.01, AR AT HY

(K3) o, FEUHRENHALAACHE T O RPLEEZ5Y)
By, SRR THEAELEER LG E X (OR=1.11,
95%CI 0.48~2.59, P=0.81),

ST N, ORI BE LSO A B . meta 43 AT 45
LAAC NOAC/warfarin Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Godino 2020 36 193 20 189 37.8% 1.94 [1.08, 3.49] =
Holmes 2014 7 269 3 138 20.9% 1.20[0.31, 4.72] R
Reddy 2014 57 463 44 244 41.3% 0.64 [0.42, 0.98] L
Wang 2016 0 25 0 25 Not estimable
Wang 2018 0 54 0 54 Not estimable
Total (95% CI) 1004 650 100.0% 1.11 [0.48, 2.59]
Total events 100 67
Heterogeneity: Tau’=0.40; Chi*=9.08, df=2 (P=0.01); ’=78% f t T f f
Test for overall effect: Z=0.24 (P=0.81) 0:01 Ol : 10 199
’ ’ ’ LAAC NOAC/warfarin

E3 2EETEHMN meta DT FRKE

Fig3 Forest plot of the all-cause death

2.2.3 SCD 4%iffsg 00 %t SCD #4717 404, Il
15 1 898 BRI FE XS S . MR IR IR, P=72%. P=
0.01, INAPMALTIFERIAY ST w2, SBOR FIBEHLALNM
B, meta MM 4E R (K14) SR, B8 & H LAAC
50 HPLEEZ IR YT . kB SCD ) 22 5 4 it 24 8 &
(OR=0.90, 95%CI0.38~2.11, P=0.81).
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LAAC NOAC/warfarin Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Godino 2020 15 193 6 189  24.5% 2.5710.98, 6.77] .
Holmes 2014 7 269 3 138 18.7% 1.20[0.31, 4.72] -
Osmancik 2020 11 201 15 201 27.2% 0.72 [0.32, 1.60] -
Reddy 2014 17 463 22 244 29.6% 0.38 [0.20, 0.74] =
Total (95% CI) 1126 772 100.0% 0.90[0.38, 2.11]
Total events 50 46
Heterogeneity: Tau’=0.53; Chi’=10.73, df=3 (P=0.01); ’=72% f t i f {
o o 0.01 0.1 1 10 100
Test for overall effect: Z=0.25 (P=0.81) LAAC NOAC/warfarin
B4 DR TH meta D ATFRAE
Fig4 Forest plot of SCD
2 5 A 40 % & L (OR=0.48, 95%CI 0.35~0.65, 43t 2% & L (OR=0.58, 95%CI 0.39~0.87, P=0.008;

P=0.000) . ¥ZMRBLE YRR SEAT WA 5007, iR
T NOAC M AEMA 95 LAAC i im0k, 251

OR=0.38, 95%CI 0.24~0.60, P=0.000).

LAAC NOAC/warfarin Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 LAAC vs NOAC
Godino 2020 23 193 39 189 28.4% 0.52[0.30, 0.91] ——
Osmancik 2020 19 201 26 201  19.2% 0.70 [0.38, 1.32] -
Zhao (NOAC) 2020 2 52 5 52 3.9% 0.38 [0.07, 2.03] I
Subtotal (95% CI) 446 442 51.6% 0.58 [0.39, 0.87] . 4
Total events 44 70
Heterogeneity: Chi’=0.76, df=2 (P=0.68); ’=0%
Test for overall effect: Z=2.66 (P=0.008)
1.2.2 LAAC vs warfarin
Ding 2019 0 80 3 80 2.8% 0.1410.01,2.71] ¢
Ma 2015 0 8 4 49 1.1%  0.59[0.03, 12.09]
Reddy 2014 22 463 18 244 18.4% 0.63 [0.33, 1.19] e i
Wang 2016 3 25 10 25 7.2% 0.20 [0.05, 0.87] - =
Wang 2018 5 54 15 54 11.1% 0.27[0.09, 0.79] —_—
Zhao (warfarin) 2020 2 52 10 52 7.9% 0.17[0.03, 0.81] - =
Subtotal (95% CI) 682 504 484%  0.38[0.24,0.60] s 2
Total events 32 60
Heterogeneity: Chi’=5.02, df=5 (P=0.41); =0%
Test for overall effect: Z=4.14 (P<0.0001)
Total (95% CI) 1128 946 100.0% 0.48 [0.35, 0.65] L 2
Total events 76 130 ) ) ) )
Heterogeneity: Chi>=7.10, df =8 (P=0.53); ’=0% 0.01 01 ] 10 100
Test for overall effect: Z=4.73 (P<0.00001) ' " LAAC NOAC/warfarin

Test for subgroup differences: Chi’=1.85, df=1 (P=0.17); ’=46.1%

5 HMEHH meta 3T FRAE
Fig 5 Forest plot of the hemorrhagic events

3 idie

D B R B WL ARG, BT HRI N Y 1Y
LT G = QTN 72 | R WA o S N sl I 5139
DR e, I 5 550 S A DAL, 2 1E B 1Y 6~8
i 120 LAAC /2 BRI TR A h iy k2 —,
(R R0 B e Ak i AN 58 A B . ASHF 5 % A IS 4
5 BG83 o LAAC FL I IR BT BE 25 9 0 A S80PE B2 4k
AT meta 437, Z5H NN LAACAH LT OIRBLEEZS Y,
T FE XU B AE T AU 1) 25 S o G it 22 3 S, HLH i JRURS:
AR, ZatElr.

AR, Z3imeta s30T 2 Z5FHIESE T LAAC IR
JERCR . (H 8RS X 2 meta ST 22 R BALLH SR WTSY,

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

XIS, PTRE S B — W2 . ARWFITE
KR AL & LAAC 5 11 IRBUEE 259 00 AE G I IR 5%, 4%
PO HAT Rt Je e &t . Ak, XA BUS AR bR itE AT T
WAL AT, AR, K foH PRAGUE-17 ¥ 25 52 i
B g AR, SRR R T A R A TR S -
AMRBAVFZA R ZAL: DONOAC 5 LAAC H#2
FeA M A IESR AT SR A B, e B b, AR 4
BRI . @A SC IR BN A T SO 58 5 A 9T, WF
TN L/ AR 1 22 57 . BRI A P BER LR 1R 9T 9K
W 1) AN [) 45 7T B 205 BIF 7 ok S vk o (HLJ 25 IR B 98 A S
BRECEAT R, BEAS RN, RiF— WA (AR TR b IX
MIRESE . AFhmfe ARES AR IRfE ABE) . @l T
YN SCHR 1 JF AR B 1), ASHIFSE A RS 100 191 )5 48 A

Vol.41 No.5 May 2021



IEHEF

BEATXF LUAT T, RAEICACA RERARM 225, v ROk
A ZHYRITSE AT UGS X B[] A T 56 3

[10]

(1]

[12]

i FRTIR, LAAC 54 S 2 1 2 A RS AN 45 F

Writing Group Members, Lloyd-Jones D, Adams RJ, et al. Heart disease
and stroke statistics—2010 update: a report from the American Heart
Association[J]. Circulation, 2010, 121(7): e46-e215.

Reilly PA, Lehr T, Haertter S, et al. The effect of dabigatran plasma
concentrations and patient characteristics on the frequency of ischemic
stroke and major bleeding in atrial fibrillation patients: the RE-LY Trial
(Randomized Evaluation of Long-Term Anticoagulation Therapy)[J]. J Am
Coll Cardiol, 2014, 63(4): 321-328.

Bansilal S, Bloomgarden Z, Halperin JL, et al. Efficacy and safety of
rivaroxaban in patients with diabetes and nonvalvular atrial fibrillation: the
rivaroxaban once-daily, oral, direct factor X a inhibition compared with
vitamin K antagonism for prevention of stroke and embolism trial in atrial
fibrillation (ROCKET AF Trial)[J]. Am Heart J, 2015, 170(4): 675-682.
Giugliano RP, Ruff CT, Braunwald E, et al. Edoxaban versus warfarin in
patients with atrial fibrillation[J]. N Engl J Med, 2013, 369(22): 2093-2104.
Granger CB, Alexander JH, McMurray JJ, et al. Apixaban versus warfarin
in patients with atrial fibrillation[J]. N Engl J Med, 2011, 365(11): 981-992.
Plicht B, Konorza TF, Kahlert P, et al. Risk factors for thrombus formation
on the Amplatzer cardiac plug after left atrial appendage occlusion[J].
JACC Cardiovasc Interv, 2013, 6(6): 606-613.

PR B 2D LN o 2, AR D LB A S R 2 L 2 PR
HEHR T O 57 A A 4 ZAER2019) )] RO i 448, 2019,
47(12): 937-955.

Reddy VY, Sievert H, Halperin J, et al. Percutaneous left atrial appendage
closure vs warfarin for atrial fibrillation: a randomized clinical trial[J].
JAMA, 2014, 312(19): 1988-1998.

Jr Holmes DR, Kar S, Price MJ, et al. Prospective randomized evaluation of
the Watchman left atrial appendage closure device in patients with atrial
fibrillation versus long-term warfarin therapy: the PREVAIL trial[J]. J Am
Coll Cardiol, 2014, 64(1): 1-12.

Osmancik P, Herman D, Neuzil P, et al. Left atrial appendage closure versus
direct oral anticoagulants in high-risk patients with atrial fibrillation[J]. J Am
Coll Cardiol, 2020, 75(25): 3122-3135.

Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of
randomized clinical trials: is blinding necessary? [J]. Control Clin Trials,
1996, 17(1): 1-12.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the

http://xuebao.shsmu.edu.cn

S0 E B R 15 IR 2P T B A RO B A meta 047 | 647

NOAC s kMR, HREA A5 AR A 0 1 o 1 5 3 1
. TS - s =R R | S N N < A [ e i L E IR 2 )
ITIE R B R 2, LAAC B —FP b & 134T FEL .

assessment of the quality of nonrandomized studies in meta-analyses[J]. Eur
J Epidemiol, 2010, 25(9): 603-605.

[13] Godino C, Melillo F, Bellini B, et al. Percutaneous left atrial appendage
closure versus non-vitamin K oral anticoagulants in patients with non-
valvular atrial fibrillation and high bleeding risk[J]. EuroIntervention, 2020,
15(17): 1548-1554.

[14] BAZAH, THIRETR, U, 55 . 200 FEEAR S AR M R R Hh BEAE A
JREAE P B )y £ 2 A P By v e LB SE]. v L A B S, 2020,
18(1):5-9.

[15]  HhJr. Bk 86 0.0 s R ) i & HURR T B I R AR 22 (0], v ST R 24,
2015, 10(4): 144-145.

[16] T=pih, e, B0 . 200 H BRI LG EEG T X B E R 2
U B Bl R O A RO R R L AR D], IR ARG, 2019, 36(2):
129-130.

[17] 7%, SRESAK, fa[35, 45 . 200 SR 5 A0 MO =l SR o B A2
CPSBT 4 A A R A ek BRBIF S (0], v T S 4 0 L 2%
2018, 16(6): 738-741.

[18]  Eobid, FLMs, 277, &5 . v [0 B B gl A 2 2 0 HR 49 15 AR ARy 1L
MR FEFF X BRI ST ()], rhAR AR B 2245k, 2016, 20(5): 380-383.

[19] Chien KL, Su TC, Hsu HC, et al. Atrial fibrillation prevalence, incidence
and risk of stroke and all-cause death among Chinese[J]. Int J Cardiol,
2010, 139(2): 173-180.

[20] Li LH, Sheng CS, Hu BC, et al. The prevalence, incidence, management
and risks of atrial fibrillation in an elderly Chinese population: a prospective
study[J]. BMC Cardiovasc Disord, 2015, 15: 31.

[21] Li X, Wen SN, Li SN, et al. Over l-year efficacy and safety of left atrial
appendage occlusion versus novel oral anticoagulants for stroke prevention
in atrial fibrillation: a systematic review and meta-analysis of randomized
controlled trials and observational studies[J]. Heart Rhythm, 2016, 13(6):
1203-1214.

[22] AM5Rdy, RETE AL, BIBRZE, A5 . BT A O IRPUHE 25 R A0 A S A AR AR
O 5 SN v A 001 B e A 1Y meta 43 BT (D). I PR 0L 44
%, 2019, 35(7): 643-648.

[23] Sahay S, Nombela-Franco L, Rodes-Cabau J, et al. Efficacy and safety of
left atrial appendage closure versus medical treatment in atrial fibrillation: a
network meta-analysis from randomised trials[J]. Heart, 2017, 103(2):
139-147.

[WeRBEH] 2020-10-10 [AFE] 1 2

MR AR (B , 2021, 41(5) @



