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Meta-analysis and dose-response analysis of the relationship between plasma

trimethylamine N-oxide level and atrial fibrillation
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Abstract Objective: Meta analysis and a dose-response relationship system were used to assess the relation-
ship between plasma trimethylamine N-oxide(TMAQ) level and atrial fibrillation. Methods: Databases including
CNKI, WanFang Data, PubMed, Embase, Cochrane Library, Web of Science were searched for prospective co-
hort studies on the relationship between plasma TMAOQO level and the risk of atrial fibrillation from the establish-
ment of the database to March 2023. The data of the included literatures were extracted, the Newcastle-Ottawa
Scale(NOS) was used to evaluate the quality of the included literatures, and Stata 17. 0 was used for meta-analysis
and dose-response relationship analysis. Results: This study included a total of 9 articles with a total of 531 970
subjects. The findings of the meta-analysis revealed that the level of TMAQO was significantly related to the risk of
AF(HR=1.42, 95%CI 1.12—1.80). Dose-response analysis showed that there was a linear dose-response rela-
tionship between plasma TMAO level and the risk of AF. The risk of AF increased by 4. 06% for every 1 pmol/
L increase in plasma TMAO level. Conclusion: There was a significant correlation between plasma TMAO level
and the risk of AF. The risk of AF increased by 4.06% for every 1 pmol/L increase in plasma TMAO level.

Key words trimethylamine-N-oxide; atrial fibrillation; meta-analysis; dose-response analysis
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F1 WNXEKRIE RSN NOS T 5
Table 1 Basic characteristics and NOS scores of the included literatures X+S,M(P,,P;;)
_— K (1] % P— AR FHER B TMAO/ Gumol /L) AF BEIRE LR 1‘\105
/A /11 /% /% /% /% /% RS
Qiult! 2022 RE Bk Ty I 189 64+10.5 83.1 4.92(2.55,6.84) 4.8 33.3 52.4 9
Kinugasa ! 2021  HA 2o hES 146 80(73,85)  46.4 20.37(10.45,38.31) 50 40. 4 81.8 9
Papandreou®1 2020 PP AF 1127 68. 4 50. 6 — 45.2 47.9 88.4 9
Zhoul 6] 2020 hE CAUEEZEGEME 1 208 73(64,80)  68.5 4.5 18.6 28.6 44.7 8
L J) R
Jial!7 2019 AFGen AF 522 744 — — — 12.5 — — 7
(ZED
Stubbs!!8] 2019 ZH ESKD 1243 54+14 60 2.5~1103.1 6 32 92 9
Svingen[!%’] 2018 MbE BERIARRCETLOLM 4 141 62(51,73)  71.9  7.57(2.2~23.5) 8.3 11.8 46.7 8
jg 200 2018 HE O EEYS 200 62.7 54.5 5.02 70 14 34.5 8
2. 40 57 O 9
Suzukil2!) 2016  HEE 2tk SIEE 972 78(69,84) 61 5.6(3.4~10.5) 45,4 33.8 58.3 8
T ESKD: Z K B s .
%
Study ID(Year) HR(95%CI) Weight
Qiu(2022) | : 3.13(0.31,31.14) 1.03
Kinugasa(2021) —+—§— 0.95(0.49,1.81) 8.15
Papandreou(2020) - 1.02(0.72,1.44) 14.45
Zhou(2020) . B 1.64(1.22,2.21) 15.71
Jia(2019) —- i 0.99(0.79,1.26) 17.31
Stubbs(2019) —f—*— 1.89(0.89,4.03) 6.77
Svingen(2018) oo 1.80(1.29,2.50) 14.85
5 (2018) : — 4.85(1.90,12.38) 4.96
suzuki(2016) B 1.38(1.07,1.78) 16.79
OveraII,DL(I2=65.7%,P=0|.003) <3> | 1.42(1.12,1.80) 100.00

0.03125 1
NOTE:Weights are from random-effects model
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Figure 2 Forest map of the TMAO and AF
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Table 2 Subgroup analysis of TMAO and AF occurrence

WAl HR(95%CD) /% 12/ % P
R

2020 4E X LUJE 1.25(0.89~1.78) 39.33  47.1 0.129

2020 4 LA 1.59(1.11~2.28) 60.67 77.3 0.001
H %

[ 2.55(1.10~5.91) 21.7  59.1 0.087

kb 1.26(1.00~1.58) 78.3  58.9 0.033
WF 58 %t 4

S5 1.44(1.20~1.73)  41.67 0 0.418

e Iy 2 1.52(1.01~2.28) 58.33 79 0.001
FEA

<1 000 fi 1.72(0.92~3.22) 30.92 64.6 0.036

=1 000 i 1.35(1.01~1.81) 69.08 71.6 0.007
T 5 Xk 51 #4451

<65 % 2.18(1.43~3.32) 27.6  24.8 0.263

=65 % 1.30(1.03~1.63) 55.09 43 0.154

N/A 0.99€0.78~1.25) 17.31 — —
TMAO /K

<5.5 pmol/L 2.55(1.10~5.91)  21.7 59.1 0.087
>5.5 pmol/L 1.49(1.18~1.87) 46.55 21.2 0.283

N/A 1.00€0.82~1.21) 31.75 0 0. 889
BHES
<60% 1.57(0.85~2.89) 34.33 73.2 0.011
>60% 1.56(1.32~1.85) 48.37 0 0.558
N/A 0.99(0,78~1.25) 17.31 — —
W5 PRI B L
<33% 1.90(1.42~2.54) 42,28 36 0.196
>33% 1.21€0.99~1.49) 40.41 4.2  0.372
N/A 0.99€0.78~1.25) 17.31 — —
15 L 5 55 L
<80% 1.72(1.32~2.24) 53.33  46.6 0.112
>80% 1.21€0.80~1.55) 29.36 14.9 0.309
N/A 0.99€0.78~1.25) 17.31
2.3.3 BRSOk FRMA A MK

TMAO K¥E5 AF KA KK R B 9 T,
Begg ¥ 8 45 B Wk, Z =1.15, P = 0. 251; Egger
KWIsE R R, . =1.36,P=0.217, /I 5B
KFMF . XS SATHURE T4 R BoR 8 —
WIEMEIE G HR A& WA 2 22 5, 38R 45 S LA ]
UL 3,
2.4 TMAO KFEH AF kHERMFIF- RN &R
F5E 5 f SCmRbe ey 33k 6 710 Bl R E
A I TMAO KF5 AF K20 R -0
KFR. MPREGER TR, MK TMAO KF5 AF k&
A B XU 5 e PE R - s B 56 &R L UL 2E TMAO K
It 1 pmol/L. AF & A= () KUK 38 i 4. 06 %,

i3 TMAO /KR 5 pmol/L, AF & 4= /9 KUK
B 22.02% ;2414 TMAO KFH 10 pmol/L,
AF %A= 1 KBS 388 i 48. 90 %0 (& 4)

Meta-analysis estimates,given named study is omitted
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Figure 3  Sensitivity analysis of the relationship be-

tween TMAO and AF
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Figure 4 Dose-response relationship between TMAO and AF
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