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Abstract

Coronary atherosclerotic heart disease (CHD) is caused by pathological changes in the coronary artery
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wall, forming atherosclerotic plaque, which leads to coronary artery stenosis or obstruction, causing
myocardial ischemia and hypoxia. In recent years, mendelian randomization (MR) has gained more
and more attention in various medical research. MR mainly uses genetic variation as an instrumen-
tal variable to deduce the causal relationship between exposure and outcome, effectively avoiding the
influence of confounding factors and reverse causality in observational studies and randomized con-
trolled trials. This review summarizes published MR studies related to CHD to date, focusing on the
causal relationship between different risk factors and the onset of CHD. Current findings support a
causal relationship between CHD and anthropometric parameters, lifestyle, inflammation and immun-
ity, psychophysiology, genes, hematology, blood pressure, renal insufficiency, subclinical hypothyroid-
ism, and psoriasis. However, a causal relationship between CHD and obstructive sleep apnea, milk
intake, and rs4988235 gene was not supported. Despite its limitations, MR studies have significant
implications in improving our understanding of the etiology of CHD and identifying potential therapeu-
tic interventions.
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TELIR B ik 5F RE A A A 00 IE % (coronary atherosclerotic heart disease, CHD) 2 &R 5 fik L & AF 5 ik s A
T A3 A 11 571 A OO0 7 s e 7 P 2, 3 B Co LI S B8 BOPR A0 17 5 S50 Co RS » 5 PR R Tl Lo 7
{H/2 CHD MG RESE iz, B FERAE . 1S FEE A ZE . A DAL CHD 08 5
K ToREAR O WUER I (B B PR 08 O ZER S oL BE S8R I P o g 35 o COfe A 2 U990 ) FBR BE 5 b
IGREAY 1] A FIAPTTARATRER, BEAE Ik N BEEA T SRR, etk bk 7, A& nT 35 CHD JF
AR, WL, s WL 57 BB 285l 5 IO SR . IS OB BRI AR s TR RS BRIk
RENPKZ J BE G . WS TR ZYNIRIT IE 2 FARIBIT I, #B+ 73583, {2 CHD fEFR E RT3 M
RIRFANEIRGE I K, AR, 2022 45 CHD &9W AECH 1139 73, FEH B WERME 2T, KAE
B RICTHRHEBE LT 2].

I 22 AT BRI A PR 52 280 FL R B, CHD AR SR 4G 70, i ie. RS540
PESN S PEAT SR 2 A DG . BEATLGT R 50 R85 14 i 7 #0572 H RiRIF 792 0 s L R o Bz R 3R 1)
FETT . BEIRBENLN HEAIRAE P4 455 1] S0 56 25 A1 AN B AL 7 O 0T Lo T2 Ao B2 77 T A R 3, (HAAE
FE—LLRRRIE3], B, BEALYIGRIGFE AR RN, FIRe IR ra T Re sz £ =, BT
AT A R, O AR XU DR 3R TG VA AE BTG RS Th A s S e, BEALG RIS B e R B, 6
VA K BT ORI TERIMER « AL Z T, WS T A0 S 7E T RE 0% 58 47 M e e L st S 1 i, ()
AT DO K& i AT B 7T, (SRR S AR AE RIBR (4], H %6, BHTWRAXERAL, wRefE/ETIER
FIFREAE R, SEORME R R, HK, WM S % EME R K, M-S s 2 5 i
A GEARRHE T T AR BEN AL ) 5150 AT CHD AT BE R G 6 IR 3 FE AT i &
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Figure 1. Formation process of coronary heart disease
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Figure 2. The use of MR and instrumental variable methods in the literature increases over time
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Figure 3. Conceptual illustration of M method and its three basic core assumptions as directed acyclic graphs:
(A) Conceptual model; (B) Assumption 1; (C) Assumption 2; (D) Assumption 3

B 3. M A ERE S A RAROEIRGBEARE, (ERAREHE: (A) BAEE; B) BE1; © &
® 2; (D) &3

3. CHD #% MR #3532

B I 2 I A (CNKI) /377 (Wanfang) 4E35(VIP). A B ZE Y 2% STk il %% 5 48 (SinoMed) -
PubMed. Web of SClence %5 H . 2 SCHU /22 , i AAG 2R 17] 76 00995 (CHD) « f& [ [K] 2 (hazard)« % £% /K (mendelian
randomization), KM T KEWF TS I T /R EENLAL - HTXT CHD W] 88 (1) & 5 8 2 BURm AL A < 1)
W5t

4. F MR #3t CHD g E=

N K SRR A, A IR 2 B8 AR R SR ARSI K5 (CHD) AR AL, 2228 rp T Bl
JUBURAR I fE AR, JF CIESRIX LSRR 5 CHD HYRAA Rk, JRT, H ATk = —NEARK . A9k
MRS . TR A Z W B MR B FE AR 5 fa B B R 34T 70 BN R A 1 M

4.1. AFRIESHEZT CHD RIS

BEFRAHC IR BRI & S50 S . BER. . LN CHD fafHE. "FEE%7)EH
MR B 5 R WEE )y CHD HIRIFPER R, & EIGIMFEC CHD B &0 KUK, 1307 Z InAUE IV W) 4l
FH, BRI EARMEZE, CHD KIS A 16.9% (OR = 0.831, 95% CI: 0.730~0.946). 2= EE55[8]
1) MR W5 KB, & 55 CHD Z [AAFAAE i n R A OG5 i B BG In— 5 A 22(SD = 0.0699 m), CHD K\
K FEARL) 25%. 2R b, RS CHD 2IERPBRK R, BHEME &S CHD £/ HFERK K.

4.2. E7EFAR CHD RIS

AT TERIIO], W POl JEREZE#RA CHD AR IIfERE 2 . Rosoff Z£[10]%E T SVMR,
MVMR 58 &K 3L SVMR 7m0 CHD f& K6 R 2 AH SG I ast A% S S, A s, st S0l Ay i R 5 H it =
5 (TRG)YE N5 9%(B = 0.097, 95% CI: 0.014~0.027, P = 6.59 x 107'2), il L5 O HUEFEMI A CHD XU
BOIAR (O NUEZE L OR = 1.24, 95% CI: 1.03~1.50, P = 0.02; CHD: OR = 1.21, 95% CI: 1.01~1.45, P =
0.04); #AT, 7E MVMR VHERHEES, JLRZmakss 1. AHS, PR 5 et bR 230 ikok RE IR Ak AR FEAH S ME(OR =
1.02, 95% CI: 1.01~1.03, P = 5.56 x 107%). ML T, EFBERAES, BHES CHD (OR = 1.64, 95% CI:
1.28~2.09, P=8.07 x 10 5){REFAH I VR E [ 117/ MR B0 &I, BEFEAIVW = 0.153,95% CI: 0.095~0.212,
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P < 0.00001)5 CHD KRB . 5340, RS SRR 5, Bl d NI, Zhou 55[12]K
PIX 5 CHD W INA G, (ARG RARBAN . RAZEB LRI, FEREEE) 508 KT
B B A IR, #2318 A R AN (IV Warrios: B = —0.309, 95% CI: —0.541~-0.078, P =
0.009; IVWhrra0s: f=—0.251,95% CI: 0.484~—0.019, P=0.034). Chen Z5[ 1410 7 A 1 WL ZA(VAT)
iS5 CHD XU nAH 5<(OR = 1.57, 95% CI: 1.44~1.71; P=7.62 x 1072%),

4.3. KIESRER CHD B9

CHD [ 3= 2955 ik F 2 50 KOl AR A A0 DA & pR It S 850 Co LR L . BRE s 99 8 N0 A 4 2 I 1 JOE it
FE[15]. BIBIAZE[16]38E MR KilE 7 & 5E/MA NLRP3 7K°F 5 CHD A& 2 [AI7E#E B, 8] NLRP3 /K
SRR 1 ng/mL 7K°F, CHD XU 41 20.9% (OR = %' = 1.209). Cupido Z5[17]1# F§ MR #f 72 &1,
FAEANE 6 (IL6)XT IL-6 5 5L S HITBIBEIKIT 1 mg/L 5EARHK IR k% (CAD)FHIS(OR = 0.86,
95% CI: 0.77; 0.96). Li Z[18]if it MR B 5t 138 P 98 fEbR S H AT S B PP R B A 4m B vt24.
CD8+ T. H4HMIAN K 6. 22 /&I al; FDR < 0.05; 6 EWE4HMERINH| AT FDR < 0.05. 43K
#H 456 ANHSLAL AL, R SLE T CHD.

4.4. FEHUOIER CHD RIS

AR, AR (19152 H “XCLEIE” , YOk O BERERT S5 CHD fAEKE. iz 2[20]i2 MR
WAL, 1EIVW 28T rh, 8% Y IR XU 38 2.72 1%, CHD FLCHJURESE 1) 05 28 AH R i 14%
(OR = 1.14; 95% CI: 1.06~1.24; P =1.0 x 10731 21% (OR, 1.21;95% CI: 1.11~1.33; P=2.0 x 107%), )5 T-E
211K BL, JARAE 13 2 5 £ 35 (ADHD) A CHD 2 8] BA AT RE R IR SR S BE, Ml F IVW VE45 1R,
HIARAE 5 CHD # R 35 R (OR = 2.780; 95% CI: 1.309~5.904, P = 0.0078), ADHD 5 CHD fA7EK % %
(OR =1.107; 95% CI: 1.007~1.217, P = 0.0346).

4.5. EAX CHD R

B A5 1T AFSRATE T KPR 5 7 VA B3R R, ORI 2 1) = ST 9 3 AT T TR 1 A ST e 1 R AR R
JEIEE . WATIREOIRIESE, BT 2 fs R . RERFNEREER, 8B%EFEEZESS CHD Kbl
H1F 2] 7 R 2EH AR A [F][22]. B ERIH[23]15: T MR A 52 L MMP-9 &K rs3918242 (C/T) A &
B2 4E T MMP-9 7KF- AT CHD K95 KBS HHSS(P < 0.05), MMP-9 JKF-AEH N 1 ng/ml, M& CHD H %%
KB BT 8.1% (OR = 978 = 1.081). MifL4u B Xt BT 7 th 2 7R, MMP-9 /KF-F1 CHD &9 RS HH (P <
0.05), MMP-9 /K*V-4F+& 1 ng/ml, CHD MR EF 1.5% (OR = 1.015, 95% CI: 1.01~1.02).

4.6. IS ¥ CHD R

CHD 1) Az VAR &5 )i 2 T ) 5 ) R I AN« Vs MESE[24] /0 MR W 78 B G /S Tl fe br: H
M =HER(OR=1.402). LJHMEBL(OR=1.414). KEENEEH(OR=1.867). #JIFEH B (OR=1.738)y CHD
falk R 2, =% R EE(OR=0.791)4 CHD MR N . £ R5[2512H MR #8701 486 FifLiift
W5 CHD RANBZ M HE R KGR, KIT 3 MUAPIN- LB 282 . (Des-Arg 9)-Z23ik. T Bk
BT 530 CHD KA KBSAH G . FEAARTE[26] K H MR K IUFRAFLIHERE(RC) S CHD &A= KU 2 [A] 1)
KR A it 2¢ 2 L (OR = 1.57; 95% CI: 1.40~1.76, P = 2.01E—14); RC & n— k%, CHD R
W40 57%. Zhao SF[27|MIBEFL 4 RFEW], HABMLTHEO hVERLAH TH 2 S CHD XU 39 0 2. & AH 5G(OR =
1.07; 95% CI: 1.01~1.14; OR = 1.09, 95% CI: 1.02~1.16); JF H HAZ AT E. mEmrtbigmpo it $. g
JoTtE . ERRTERIAN R TH N CHD Z [ 2 AHOCIE(P > 0.05). 5K PAREE[28]1 IVW 73T, IR
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22 CHD HIfGRK R 2 (OR = 1.221; 95% CI: 1.155~1.291), 278 i P40 /7 5638 () fE 6 K 2 (OR = 1.295;
95% CI: 1.140~1.470); JREREFIGIN 1 ANHEAL, CHD RAE RS THE 22.1%,  FeliPE O3 & A2 A1 T 5
29.5%.

4.7. INEX CHD B

IAER, [ AR B FC S 5 1 I A S 500 ML 73 PR ST s 6 TR 2529 A $dh R BH 5 60%~70%
ff) CHD &3 #0541 v M £ 5 CHID f B 431 EU I S 1 35 3 781 3~4 5 AR U 4E TR T ik &
kRS, #5 CHD Z VMM G . Ml R Fh iy, (L0 2 ik il A B (o 0] i 77 B S 38, 3 ok B K 1 7K
ZHER R ST, IR2E 536 Ui P R R o 9 P iM% B2 i B (1 BH B BE(LDL-C) sk 2 iR i N,
FIN S, BN R, 3 R s ik i A REAR R AR, o O BEARR I R bR B bk R A Bk AR AL, mhes
T2 CHD HRAE . BIKEE[30]i 1 MR B 7T UE B 3E R AR S B AR US4 [ 2 B+ 5 10 mmHg (1 mmHg =
0.133 kPa), CHD &4 RIS HN(HR = 1.50, 95% CI: 1.38~1.63).

4.8. 2 BUBERR IR X0 ALAESE 9520

O BIR(CVD)SE 2 BURE FR I (type 2 diabetes, T2D) & WHIHEKIEZ —. AWM RLERER, H2 &
R PRI AEL TG LA 0006 0 R, A Lo 5 SR T 2 R s ) B o XU BRI T S 453119 MR
ZERTIR, AR N T2D OV ZE(AMI) PR RO 2 IEAH SG(OR = 1.06; 95% CI: 1.04~1.09). 551
NEES SR N BRI 45 A A(OR = 1.03;95% CI: 1.02~1.04), {BRAE L N I3 WEE S T2D 5 AMI
IR 2L R (OR = 1.01; 95% CI: 1.00~1.02).

4.9. BIMEER L3 CHD KIS

WEFER A, RO 00 B U 3533t 5 7 2200 IV SR AR O o WIURRR B S sl likhsiqt, v if e o s g
SOREAN NI R FN IS T A 6. B B IUREMIEAL, S HBLATIM. B, BRsa 255t 2h fikosE & 2h Bk ok if
e e, SEUMARTE R, TR A0 B R I T B 32] . Gaziano 4§[33 1181t MR A 78 K I3z
FZWEFTE Egfr < 60 mL-min'-1.73 m2 Z [H/F7EAHHME, eGFR B0 5 mL-min™'-1.73 m™2, CHD X3
T 14% (95% CI: 3%~27%), {HAREH T eGFR > 105 mL-min~'-1.73 m2 ({3, E3%A W 50 108 9900 B
WERIEI AT, BE R EEDREASS CHD KA BRI R,

4.10. YFIEKRBRRINEERBIERIEXT CHD BIZ M

VI A P Ok A % S L AR 8T, R BN TC. LDL 347 A1 HDL A% BB 51 M i ShAE %
L, FLALHI AT AR i A &7 SR T — E AL Z(NOY IR BT 8. 2 ik 346 A% B 1 995 1 46 B B 47 2 1L A8 P 2
s, e GEEE T B kR AR BE P AT AN kR, 1X 2 580 CHD JE M R R . P E (1171 MR f
A, HRIRDIEERGEREIVW B = 1.013, 95% CI: 0.428~1.597, P = 0.00068) R {F: A4 37 i [%; [H & &
£ CHD I KE.

4.11. $RJBFE%T CHD BYSNG

FI T4 B 23 F 7t 445 F 45 32 4L 5 95 (psoriasis, PsO)E 1 CHD (& A2 XU b, 3 EL 3820 A 78 i
ALY CHD MG &5, PsO RSN CHD MI& W%, ¥l PsO A fgJy CHD Moz () fa i %
CHD MRA5 PsO 1o FEAB I I ™ B AR AP E — B M G [34]. PsO ) CHD BLO LA fa kG R K
ARSI, TEKCES[35]/ TSMR 234 R, BHEFNK CHD 5 PsO A& B AAE B 2 G i 2% 5 XL
(OR =1.20; 95% CI: 1.06~1.45, P=3.05E-03), i8] CHD 5 PsO A Ji X% 2 (B B A BfL 22 K R o
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5. MR £ CHD F¥li&

B R R AR MR R R, MR ISR 0T fd . R MR AREE A BUR B LS, (23
FE A W= AR 5 R PR SI2 B rh RS 54 BT 50 18 N L B A fe B RO 22 18] I A Z % & - MR BEWS 45 CHD (1)
W K ZHLB[36]: 1) IRERFFEILR: MR AT LAHE BB FC N 56 ] o8 i KU R 2R 5 485 SR 2 [a] 1)
FRKR, NILZHARINBLEER R S CHD MIRAEFER R KRR 2) EBGIT T A Gl pEAh
TN LR EWEGRYT B bR SR R 2 MR RO R, BFFEN GORT AR S B R T TR 5, AT
PERAITRCR371[38]. 3) KIAKET ABERT1: MR JCHIEH T RIAEE T AR E AM T 5. £
FECRENLR, A LA AR B HLG BRRES, 1 MR AT DU E N — R R AT LR S k. B2, A
W R 22 R R RN R B AR R 3L, MR Bl CHD BT J) B, 2 CHD [ fa K & A
TRRALH 1 K

6. MR 7£ CHD = E9#ki%k

X1, CHD AH2K [ MR F 78 A7 7L — B85 BRPEANPRAR[39] [40]. SR MR AT LI KT FH) BOR 77
FFRAUE PRS2, (HIEALHE S AT RES SEPR T TIRCR RN —8(35], Bk, FEMEH] MR J7ikn, &
LR A THEE RS SEPRIn R SS &, BEAT SR G VEAl . MR AT FCAERG € CHD 5 A% BN A= P 2 g 4207
A — € FRIBR I, PR 75— 0 A ST R IR UE MR BIFTE BT A LA SR I 70 M FE AT I8 279 [ HE W7
JIHIRIN TS MR, S ARG FUR LEBAT AR L3, 3D T B0 SOR I s 0 L. ANF] IS )2,
H AT IA7AE LUR ) B Rpfift v 1) VR e O fE 16 R 2R (1 MR W FEA7AE I 5 ASIEE Y [, MR
WA S B2 2752 R PRV A H1 200 2) TR T ZAE P TR, ok Z W0 55 Hofh A GFHEAR AT 7T
WIE. 3) BRZPIRICRUES R AR — DR S, ZORT®EE AR 2 NP6 IE K 5 SRt
BT Rk -

7. R&

AW T SRAE CHD AUEcR H MR 2 il — R 50078, JET H TR £ MR B 7i#75 7 CHD
55, B, W PO, BERE. Bsh. AR, ROE. DR AR SR M R 2 M AAE R R K R HS5EE
FEPERRAR TR A AW N & A rs4988235 FERICA IR R [41] [42]. FREIERERIE, #75 MR B4
BTSRRI T4 A5, LA AR i R R R K B eV REAR TR (255, FRATIV 14
TR REX S 2 R, LA B ETTVE . FEARI T 2 57 DA LA AR OGRS, [RIA AR Skid 75 Bk — Dt
FRNIGAE LSS AT SE AU 4518 . 2, MR 0T BESTIT 78 2 Ah 25 7Y 1) 5 2 R 35 5 0 IR 076 (D O BB, {ELE
WHIA B TR S R . Rk, MR B8R HE N N T 1 5 s 2 58 45 = fO e IR R
RIS PLEZUEYE, MRS AR, BFAEME) TIFREER MR BEF, $ 45K H 0k
SIS Z NG, DA E BUR R R OB TR T TR, S5 A BRI FIT 7T A AL
&2 07 HUEYERNEE I R R R RIAT SR A MR, e O (10995 DR 2 FE AN TS5 S s i o S AR R 90

& Tk

AR B TR RE . RO SR WRSCIRE . SO ST SERIUS SO BRI
s AR RXHESCHAT B S H .

EHEWH

TR R 25 R H (ZHY2023-163)
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