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Abstract: Objective To analyze the relationship between the proportion of omega—6/omega—3 and mortality in patients with
cardiovascular disease (CVD), so as to provide reference for reducing the risk of death in patients with CVD. Methods The
data were collected from the UK perspective cohort (UK Biobank) database. The exposure variable was the proportion of plas-
ma omega6b/omega—3, and the outcomes were all- cause deaths, CVD deaths, ischemic heart disease (IHD) deaths, and stroke
deaths. Multivariate Cox proportional hazard regression model was used to analyze the relationship between omega—6/omega—
3 ratio and death risk of CVD patients. Hazard ratio (HR) and 95% confidence interval (CI) were calculated. Gender, age,
and other risk factors were stratified and their interaction with omega—6/omega—3 ratio was analyzed. Restricted cubic spline
(RCS) was used to describe the dose—response relationship. Sensitivity analysis was used to test the robustness of the model.
Results A total of 35 096 participants were enrolled. Multivariate Cox proportional hazard regression model showed that all-
cause deaths, CVD deaths, and ischemic heart disease deaths risk increased in CVD patients with the increase of the propor-
tion of omega—6/omega—3. For each unit increase in omega—6/omega—3 ratio, the risk of all-cause, CVD, and IHD deaths in-
creased by 2.1% (HR=1.021, 95%CI: 1.016-0.025), 1.9% (HR=1.019, 95%CI: 1.010-1.028), and 2.3% (HR=1.023, 95%CI:
1.013-1.034), respectively. The proportion of omega—6/omega—3 was grouped according to quartile method and included in

the model as a classified variable. Compared with Q1, the HR of all-cause, CVD, and IHD deaths of Q4 was 1.394 (95%CI:
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1.267-1.534), 1.292 (95%CI: 1.085-1.540), and 1.528 (95%CI: 1.200-1.945), respectively, and no correlation was found be-
tween Q4 and stroke death risk (HR=0.987, 95%CI: 0.660-1.477). The results of RCS showed that the proportion of omega—

6/omega3 was positively correlated with the risk of death. Conclusion The proportion of omega—6/omega-3 is a risk factor for

death in patients with CVD.
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Table 1 Baseline characteristics of study participants grouped by the quartile of plasma Omega—6/Omega—3 ratio [ (x =5),M(Qy),n(%) |

FoE B! Q1(0 ~ <8.88) Q2(6.88 ~ <8.57) Q3(8.57 ~ <10.86)  Q4(=10.86) — P
(n=35 096) (n=8 780) (n=8 752) (n=8 783) (n=8 781)
AR (%) 61.0 +10.0 62.0+9.0 61.0£9.0 60.0£11.0 59.0 £13.0 962.670 <0.001
PRI (&) 16 391(46.7) 4 554(51.9) 4273(48.8) 3 898(44.4) 3 666(41.7) 215.490
AR -1.99 (-3.56,0.97) —2.30(-3.70,0.34) -2.07 (-3.63,0.69) -1.97 (-3.55,1.05) -1.54 (-3.35,1.62)  216.650 <0.001
FREMOA (Fe%) 48.760 <0.001
<18 000 11 607(33.1) 2.845(32.4) 2 838(32.4) 2 894(33.0) 3 030(34.5)
18 000 ~ 30 999 9 588(27.3) 2 488(28.3) 2 419(27.6) 2370(27.0) 2311(26.3)
31000 ~ 51 999 7735(22.0) 1921(21.9) 1909(21.8) 1930(22.0) 1975(22.5)
52 000 ~ 100 000 5035(14.3) 1212(13.8) 1257(14.4) 1315(15.0) 1251(14.2)
=10 0000 1131(3.22) 314(3.58) 329(3.76) 274(3.12) 214(2.44)
ZHE W 65.150 <0.001
K 9 228(26.3) 2556(29.1) 2337(26.7) 2232(25.4) 2103(23.9)
HAte 25 868(73.7) 6224(70.9) 6 415(73.3) 6551(74.6) 6 678(76.1)
i 297.000 <0.001
HA 33017(94.1) 8215(93.6) 8 284(94.7) 8 321(94.7) 8 197(93.3)
RN 866(2.47) 336(3.83) 222(2.54) 172(1.96) 136(1.55)
W 724(2.06) 92(1.05) 125(1.43) 178(2.03) 329(3.75)
TR 178(0.51) 40(0.46) 43(0.49) 44(0.50) 51(0.58)
oAl 311(0.89) 97(1.10) 78(0.89) 68(0.77) 68(0.77)
IPAQ 38.180 <0.001
i 7 487(21.3) 1775(20.2) 1855(21.2) 1892(21.5) 1965(22.4)
rhag 14 056(40.1) 3 608(41.1) 3565(40.7) 3593(40.9) 3290(37.5)
=1 13 553(38.6) 3397(38.7) 3332(38.1) 3298(37.5) 3526(40.2)
W2 PR 15 331.320 <0.001
AL S 17 686(50.4) 4486(51.1) 4380(50.0) 4396(50.1) 4 424(50.4)
H B A 3569(10.2) 595(6.78) 780(8.91) 930(10.6) 1264(14.4)
Rl 13 841(39.4) 3699(42.1) 3592(41.0) 3457(39.4) 3093(35.2)
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FEE 4 Q1(0~ <8.88) 2(6.88 ~ <8.57) 03(8.57 ~ <10.86)  Q4(=10.86) S P
(n=35 096) (n=8 780) (n=8 752) (n=8 783) (n=8 781)
AR 99.960 <0.001
AN 1781(5.07) 400(4.56) 381(4.35) 446(5.08) 554(6.31)
H AT 31 761(90.5) 8 042(91.6) 8 018(91.6) 7 984(90.9) 7717(87.9)
B 2R 1 554(4.43) 338(3.85) 353(4.03) 353(4.02) 510(5.81)
BGESARAR () /d) 393.050 <0.001
<2 6 120(17.4) 1.094(12.5) 1 353(15.5) 1 662(18.9) 2011(22.9)
2~4 25 079(71.5) 6 548(74.6) 6 429(73.5) 6250(71.2) 5 852(66.6)
>4 3897(11.1) 1138(13.0) 970(11.1) 871(9.92) 918(10.5)
TR (1 /d) 510.420 <0.001
<2 12 215(34.8) 2 338(26.6) 2900(33.1) 3 306(37.6) 3671(41.8)
2~4 19 989(57.0) 5539(63.1) 5118(58.5) 4 800(54.7) 4532(51.6)
>4 2 892(8.24) 903(10.3) 734(8.39) 677(7.71) 578(6.58)
TR A (A /d) 2404.160  <0.001
<2 28 028(79.9) 5549(63.2) 6 948(79.4) 7519(85.6) 8012(91.2)
=2 7 068(20.1) 3231(36.8) 1 804(20.6) 1264(14.4) 769(8.76)
B R 2 1 179.270 <0.001
i 11 694(33.3) 2543(29.0) 2786(31.8) 3017(34.4) 3348(38.1)
= 23 402(66.7) 6237(71.0) 5966(68.2) 5 766(65.6) 5433(61.9)
[l 2Ry 4768 0.19
w 34 244(97.6) 8 573(97.6) 8 553(97.7) 8 577(97.7) 8 541(97.3)
= 852(2.43) 207(2.36) 199(2.27) 206(2.35) 240(2.73)
By v DAt 242.970 <0.001
i 24 176(68.9) 5635(64.2) 5 820(66.5) 6 204(70.6) 6517(74.2)
b= 10 920(31.1) 3 145(35.8) 2932(33.5) 2579(29.4) 2264(25.8)
T 2525t 983.060 <0.001
o 22 234(63.4) 4775(54.4) 5072(58.0) 5 766(65.6) 6 621(75.4)
b= 12 862(36.6) 4005(45.6) 3 680(42.0) 3017(34.4) 2 160(24.6)
YAz Z A 264.010 <0.001
i 24 360(69.4) 5584(63.6) 5954(68.0) 6316(71.9) 6 506(74.1)
= 10 736(30.6) 3 196(36.4) 2798(32.0) 2467(28.1) 2275(25.9)
W) SR A R B A b 72511 1378.070  <0.001
T 19 595(55.8) 3 697(42.1) 4 555(52.0) 5 325(60.6) 6018(68.5)
= 15 501(44.2) 5083(57.9) 4197(48.0) 3458(39.4) 2763(31.5)
REERTHEA Sl 1774440  <0.001
i 23 445(66.8) 4565(52.0) 5504(62.9) 6303(71.8) 7 073(80.5)
b= 11 651(33.2) 4215(48.0) 3248(37.1) 2480(28.2) 1708(19.5)
FF KT (mm He) 85.0(78.0,92.0)  84.0(77.0,90.5) 84.5(78.091.5) 85.5(78.0,92.0) 86.0(78.593.0)  168.610 <0.001
W4 1 (mm Hg) 144 (132,156) 144 (132,156) 144 (132,156) 144 (132,156) 143 (131,156) 16.990 0.001
BMI (kg/m?) 284+53 282+5.7 285+6.1 28.5+6.2 28468 56.150 <0.001
S EL 9.434 0.024
i 18 340(52.3) 4 643(52.9) 4478(51.2) 4672(53.2) 4547(51.8)
= 16 756(47.7) 4137(47.1) 4 274(48.8) 4111(46.8) 4234(48.2)
L 0.705 0.872
& 2 440(6.95) 622(7.08) 595(6.80) 618(7.04) 605(6.89)
o 32 656(93.0) 8 158(92.9) 8157(93.2) 8 165(93.0) 8 176(93.1)
VST 33.981 <0.001
i 31 096(88.6) 7 668(87.3) 7 702(88.0) 7 836(89.2) 7 890(89.9)
= 4000(11.4) 1112(12.7) 1.050(12.0) 947(10.8) 891(10.1)

2.2 Omega—6/Omega-3 tufi] 5= K&y 2 Il AR AT 3 HF Omega—6/Omega-3 Fb il 5E34 in—4~
K Omega—6/0Omega—3 Ll 52 AR RFSET- A Hif7, 4 .CVD FI THD FE T KU 43 5135 i 2.1%
By IR ISR 2, BiAd 3 B Omega—6/Omega—3 U]  (HR=1.021,95% CI:1.016 ~0.025).1.9% (HR=1.019,
54T .CVD SET- M1 THD JET R Z2IEA X 95%CI:1.010 ~ 1.028)F1 2.3%(HR=1.023,95%C1:1.013 ~
P 113<0.05), 164 Omega—6/Omega—3 LB AZESE  1.034), K Omega—6/Omega—3 il DU S Bk k47
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I IGHE Ry A N AR AT 00, 5 Q1 A
e, Q4 4K .CVD F1 THD JET= XU HR 4351k 1.394
(95%CI:1.267 ~ 1.534).1.292(95%CI : 1.085 ~ 1.540)Fl

1.528(95%CI:1.200 ~ 1.945), & & B 5 7 Fh LT KUK
H F(HR=0.987,95%CI: 0.660 ~ 1.477).

£ 2 Omega-6/0mega-3 B 545 R SCHR[HR (95%CI))
Table 2 Omega—6/0Omega—3 ratio and outcome association [HR (95%CI))

yageT
£ i et W
Q1 Q2 Q3 Q4 P p
ExEAm LAY /3 3781 880 886 924 1091
» 1.017(1.013 ~ 1.026(0.934 ~  1.059(0.965 ~  1.219(1.178 ~
B 1 1 <0.001
1.022) 1.126) 1.163) 1.415)
" 1.019(1.014 ~ 1.014(0.924 ~  1.070(0.935 ~ 1.328(1.212 ~
A 2 1 <0.001
1.023) 1.114) 1.175) 1.456)
" 1.021(1.016 ~ 1.027(0.935 ~  1.100(1.001 ~ 1.394(1.267 ~
[P 1 <0.001
0.025) 1.129) 1.210) 1.534)
CVD 3ET= L AN 1090 271 242 361 316
B 1 1.012(1.002 ~ . 0.896(0.753 ~  0.937(0.789 ~  1.137(0.962 ~ 0.104
i .
1.022) 1.066) 1.112) 1.344)
Wi 1.016(1.007 ~ . 0.882(0.741 ~  0.955(0.804 ~  1.205(1.019 ~ 0017
n
~ 1.025) 1.015) 1.134) 1.425)
B 3 1.019(1.010 ~ . 0.902(0.758 ~  0.989(0.830 ~  1.292(1.085 ~ 0.002
M 2 .
1.028) 1.075) 1.179) 1.540)
IHD %61 VI ARYN 600 134 133 154 179
B | 1.013(1.000 ~ | 0.972(0.764 ~  1.064(0.843 ~ 1.199(0.952 ~ 0.080
P .
1.026) 1.136) 1.344) 1.510)
K o 1.018(1.007 ~ | 0.960(0.755 ~  1.103(0.873 ~ 1.316(1.045 ~ 0.009
it .
1.030) 1.222) 1.394) 1.658)
» 1.023(1.013 ~ 1.013(0.759 ~  1.195(0.940 ~  1.528(1.200 ~
K] 1 <0.001
1.034) 1.291) 1.518) 1.945)
AHgET L ARIN 190 60 39 39 52
H | 1.001(0.967 ~ 0.674(0.450 ~  0.683(0.455 ~ 0.972(0.662 ~ 0.810
M 2 .
1.036) 1.010) 1.026) 1.428)
K 1.003(0.970 ~ . 0.680(0.453 ~  0.702(0.467 ~ 1.009(0.686 ~ 0.962
B .
1.038) 1.019) 1.056) 1.483)
KR 3 1.002(0.968 ~ 0.668(0.445 ~  0.690(0.456 ~ 0.987(0.660 ~ 0,985
P .
1.038) 1.003) 1.045) 1.477)
g , AW
23 h\éé]\*ﬁ- *E?Exrj‘ﬁzﬁé\ \ll‘ijt;l‘l \BMI\%WJ%\% "z WA FETT AN (%) HR(5%CH  PEIL
= NI — — ] 0.315
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Figure 1 Fully adjusted association between plasma
Omega—6/0Omega-3 ratio and all-cause mortality risk stratified by

potential risk factors
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Figure 2 Fully adjusted association between plasma Omega—6/0Omega—3 ratio and mortality risk in CVD and IHD stratified by potential risk

factors
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Figure 3 Dose response relationship between the Omega—6/0mega-3 ratio and the risk of all-cause and specific cause mortality
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