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Abstract: Objective

sample Mendelian randomization (MR) method was conducted, and genome — wide association studies (GWAS) data from the

To investigate the causal relationship between antidepressants and hypertension risk. Methods A two -
FinnGen and UK Biobank databases were applied. Genetic variants associated with antidepressants were selected as instrumental
variables, and the causal relationship between antidepressants and hypertension risk was analyzed by the inverse variance

weighted method. Sensitivity analyses including heterogeneity tests, horizontal pleiotropy tests, and leave — one — out analysis were
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performed to assess the robustness of the resulis. Results A total of 28 genetic variants related to antidepressanis were selected
as instrumental variables. The analysis showed that the use of antidepressants significantly increased the risk of hypertension
[OR = 1.021,95%CI (1.014,1.028),P = 5.34 X 10’9].Additionally,antidepressants have also caused a series of adverse
lifestyle habits and metabolic problems, such as increased smoking, reduced moderate — to — high intensity physical activity,
exacerbation of insomnia, elevated waist — to — hip ratio, disrupted lipid metabolism, and increased risk of type 2 diabetes
mellitus  (T2DM ). Sensitivity analyses and various MR methods confirmed the robustness of the results, with no evidence of
heterogeneity (P > 0.05). Conclusion Antidepressants may increase the risk of hypertension in patients and are associated

with multiple adverse lifestyle and metabolic problems. Cardiovascular and metabolic risk factors should be carefully considered

when using them in the clinic.
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Tab.1 Sources for genome — wide association studies(GWAS) data used in the Mendelian randomization method
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Tab.2 Instrumental variables for antidepressants in the two — sample Mendelian randomization method
P T o 58 FEAR Ranas Z ik ri
AR AR S 8 SE P B SE P

1512714223 2 27963330 A G 0.718 0.043 7.34x107°  3.85x10”° -1.84x107"  7.65x107*  0.810 34.70
1510176269 2 196274566 T 0.278 0.044  7.43x107°  4.29x10°° 6.88x107*  7.59x107*  0.360 34.49
152371813 3 29775432 G T 0. 445 0.038  6.63x107° 1.22x10°* 7.92x10™* 6.66x107*  0.230 32.46
1573829200 3 43288386 A G 0.179 0.054 8.61x107° 2.77x107" L13x107°  9.42x107*  0.230 39.83
156769609 3 44522804 T C 0.447 -0.046  6.64x107  2.76x107" -7.79x107" 6.77x107*  0.250  48.86
1511100297 4 140753933 T G 0.342 0.039  6.96x107° 2.18x10°* 103107 6.78x107*  0.130 31.33
1562379855 5 120120689 G T 0.395 0.047  6.76x107°  5.22x10°" 1L.93x107°  6.92x107*  0.005 47.60
1511957630 5 164522821 G A 0.616 0.041  6.79%x107°  1.71x10°° -4.42x107"  6.67x107*  0.510 36.28
15241408 6 32862711 G A 0.541 0.051 6.62x107°  8.12x10°" 1L42x107°  6.67x107*  0.033  60.30
1s34460237 6 51524403 A G 0.100 -0.067 1.10x107*  1.14x107° 4.80x10™*  1.75x107*  0.780 37.07
1512204714 6 152235339 T C 0.629 -0.043  6.82x107°  1.88x10°" -1L41x107°  6.91x107*  0.042 40.58
157805419 7 12282451 C T 0.342 0.042  6.94x107°  1.02x10°° 2.27x1077  6.75%x107*  0.001 37.29
1577207853 1 26507099 T G 0. 051 0.083 1.49x10* 3.36x10°* -4.81x107"  1.99x107*  0.810 30.49
152529273 7 74360784 T C 0. 780 -0.051 8.07x107*  2.54x10°" -2.06x107°  7.42x107*  0.006 40.00
1562485455 7 104543091 A G 0.556 -0.037  6.63x107°  3.20x10°* -1.23x107°  6.67x107*  0.065 30.58
154532631 8 65583656 C T 0.678 0.043  7.07x107°  1.26x10°° L9Ix107*  6.74x107* 0.780 36.88
1511596241 10 106544216 A G 0.220 -0.048 8.01x107° 1.42x10°° -6.48x107"  8.83x107* 0.460 36.64
152019756 11 29770416 G A 0.396 0.02  6.76x107°  7.56x107" 1L.41x107°  7.26x107"  0.053 37.87
1512804093 11 57734088 C T 0.329 0.039 7.01x107° 3.34x10°* L19x107*  7.18x107*  0.096 30.50
151245129 11 113019459 C T 0. 440 0.042 6.68x107 2.81x107" -2.86x107"  7.93x107* 0.720 39.80
1510505912 12 24042275 C T 0.076 0.073  1.25x107*  4.51x10°° -1.42x107°  1.45%x107° 0.330 34.39
1561944361 12 111702966 G A 0.071 -0.078 1.31x10*  3.03x10°° -6.19x107°  4.45x107*  0.160 35.16
1517070260 13 62212026 T A 0.026 0.118 2.10x107*  2.09x10°* -3.13x1070 2.93x107° 0.910  31.41
152180393 14 103293845 G T 0.261 0.043  7.50x107° 1.03x10°* 1.78x107  8.05x107* 0.027 32.78
1s35406800 17 66141410 A G 0. 466 0.047  6.62x107  8.45x107" 2.43x107* 6.72x107*  0.720 51.17
1512956821 18 50892163 G T 0. 358 -0.044  6.88x107°  2.33x10°" -1.98x1077  7.19x107*  0.006 40.17
1s12970682 18 52481635 A G 0.334 -0.053  6.99x107°  2.42x107" -1.21x1077  7.94x107"  0.130 58.16
15143502921 20 59827231 C G 0. 140 0.056 9.70x107°  6.72x107° L42x107°  9.71x107*  0.140 33.61

A B A BB AE AL, SE A AR AEIR

Note: B refers to the effect — size estimation,and SE refers to the standard error.

F3 NS S MERE K E RSN ZERBEVAL AT
Tab.3 Mendelian randomization estimates of causal effects

between antidepressants and hypertension risk

, FRM 3 U
Tk SNP OR (95% CI) Pl -
0& Pl # Pl

MR- Bgger®i2sk 28 0.989(0.950,1.030)  0.603 29.94 0,270 1.49x107 0.132
Weighted median %~ 28 1.022(1,013,1.032)  7.44x10°*
VW 28 LO020(L.014,1.008) 5.34x10™ 3272 0.206
Simple mode i 28 1.028(1.008,1.048) 1.09x 107
Weighted mode 28 1.027(1.008,1.045)  0.79x 10

UANAR 24 Bl e 3 1 7, 22 [ 2015 4F & 2019 4E )80 %
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o L 8 RS 126, (E AT WS A R IR R BRSNS
T I — T/NVEEAS R B B SG (RCT) A58 &
B, PP 22 AT RERAAR LR 27 AH PR [RIBIFESR T A
[ 9 e L H 32 Wb A, REAS B/ BB N 1) B, LA
LB B B 19 JR BRAE , SOt #m Al 25 5 s 1 s )
PRR G 2R i ARAR 2 E

PUIMAR 25 5 AR A7 g SR N SR A AR R AR 2
HE I SCIPR T3k 3448 A DA e i s A e 57 A I PR 3R ]
RE A e I 5 A0S o i XS ) i O 2R 1 T A= )
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ACRTAIAR 24 15 AU A7 2120~ 30 R R IR 31 A7 7 ¢
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Tab.4 Mendelian randomization estimates of causal effects between antidepressants and risk factors of hypertension
) FR Sk : FRik S
REEE T SNP - OR(95%CI) PE . REAE T SNP - OR(95Y% 1) PR .
0f PE AR PR 0 PE AR PH
RRAZRE  MR-FBger®h%E 10 1.113(0.860,1.441) 0.440 1420 0.0% -0.003  0.579 Simple mode 32 0.965(0.857,1.087)  0.563
Weighted median &~ 10 1.039(0.998,1.082)  0.061 Weighted mode =~ 32 0.971(0.861,1.095)  0.633
VW% 10 1.032(0.997,1.069) 0.072 14.810.09 RABE MR-Fger®BE 26 1.0M4(0.777,1.2960) 0.978 36.260 0.052 0,005  0.408
Simple mode 10 1.04200.976,1. 111) 0.247 Weighted median %~ 26 1. 146(1.084,1.212) ~ 0.16x 10~
Weighted mode% 10 1.042(0.972,1.116) 0.277 VW% 2 11I8(1.068,1.171)  0.19x107 37.33 0.054
BAI MR -Bgger @2 27 1.055(0.919,1.211) 0,433 3592 0.073 0.45%107 0.890 Simple mode % 2 1.161(1.037,1.301)  0.016
Weighted medianzx 27 1.043(1.014,1.076)  0.004 Weighted mode % 26 1.167(1.061,1.284)  0.004
VWi 27 1045(1.021,1.069) 0.16x 10 35.94 0.093 AEER VR-Egar®i% 25 0.78700.527,1.175)  0.253 33,52 0.0 0.008  0.404
Simple mode 7 1.095(1.013,1.184) 0031 &l Weightedmedin 25 0.914(0.835,0.976) 0,007
Weighted mode % 27 1.099(1.020,1.183) 0.020 BE Wi 25 0.935(0.886,0.987)  0.014 34.57 0.075
FORAT MR-Eger®RE 36 1.173(0.980,1.404) 0.091 42720145 -0.004 0325 Simple mode 25 0.924(0.817,1.046)  0.223
Weighted median i~ 36 1.060(1. 016,1.105) 0.007 Weighted mode =~ 25 0.916(0.827,1.015) ~ 0.107
VW% 36 1O7T2(1.038,1.107) 0.20x107* 43.97 0.142 KEEE  MR-EBger®RiE 24 1218(0.771,1.925)  0.408 35.28 0.036 -0.008  0.466
Simple mode % 36 1.029(0.940,1.125) 0.541 Bak Weighted medianik 24 1.047(0.970,1.130)  0.239
Weighted mode% 36 1.029(0.945,1.120) 0.518 % Wi 24 1.026(0.964,1.091)  0.418 36.16 0040
ARNAT  MR-Fgerm2E 36 1.080(0.926,1.260) 0.336 4813 0.055 -0.004 0346 Simple mode % 2 0.894(0.757,1.057) 0,202
Weighted median 2 36 0.987(0.952,1.023)  0.466 Weightedmode =~ 24 1.036(0.930,1.200)  0.409
VW% 36 1.003(0.976,1.031) 0.835 49.420.054 HHZE  MR-Fger@Rk 19 0.987(0.655,1.486) 0.931 1491 0.097 0.000 0.5%9
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