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Abstract: Objective To investigate the association between childhood obesity and type 2 diabetes mellitus (T2DM) as
well as coronary artery heart disease (CHD). Methods Genome—wide association study (GWAS) data for childhood obe-
sity were collected from the ECG consortium, encompassing information on children aged 2 to 18 years, including
18 613 cases and 12 696 controls. GWAS data for T2DM were collected from the DIAGRAM consortium, including
242 283 cases and 1 569 734 controls. GWAS data for CHD were collected from the CARDIoGRAMplusC4D consor-
tium, including 10 801 cases and 137 371 controls. Pleiotropic genes associated with both T2DM and CHD were ana-
lyzed using the MAGMA, PLACO and conditional false discovery rate (cFDR) methods. Mendelian randomization (MR)
analysis was performed using inverse variance weighted (IVW) method, exploring the causal relationships among child-
hood obesity, T2DM and CHD. Heterogeneity was evaluated using Cochran's ( test, horizontal pleiotropy and exclude
outliers were tested using MR-Egger regression and MR-PRESSO test. The mediating variables among the three diseas-
es were investigated by using a mediation analysis. Results The results of MAGMA, PLACO and cFDR analyses identi-
fied 80 pleiotropic genes associated with both T2DM and CHD, primarily distributed on chromosomes 3, 17 and 19.
The MR analysis revealed that childhood obesity increased the risk of T2DM (OR=1.151, 95%CI: 1.033-1.283) and
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CHD (OR=1.158, 95%CI: 1.068-1.255), T2DM increased the risk of CHD (OR=1.182, 95%CI: 1.139-1.227), and CHD
increased the risk of T2DM (OR=1.124, 95%CI: 1.055-1.198). The MR-Egger regression analysis showed no horizontal
pleiotropy, and the MR-PRESSO test did not identify any outliers (all P>0.05). Mediation analysis indicated that child-
hood obesity directly increased the risk of CHD (effect value=0.096, 95%CI: 0.012-0.180) and indirectly increased the
risk of CHD through T2DM (effect value=0.023, 95%CI: 0.005-0.041), with the mediation effect accounting for 15.65%

of the total effect. Conclusions There are potential causal associations between childhood obesity and T2DM as well

as CHD, with a bidirectional causal relationship between T2DM and CHD. T2DM also plays a mediating role in the as-

sociation between childhood obesity and CHD.
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Figure 1 Mediation analysis pathway diagram
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Table 1 MR analysis results of the association between childhood obesity, T2DM and CHD
o SNP ‘ Cochran ) MR-Egger[lJ]  MR-PRESSO
i A ik ORI (95%C1) Pl RwPE REPE RRPHE
JLEEIERE T2DM 15 VW 1.151 (1.033~1.283) 0.010 0.071 0.552 0.159
WME 1.117 (0.994~1.254) 0.062
MR-Egger [B] 575 1.050 (0.765~1.441) 0.767
JLEMILHE  CHD 17 IVW 1.158 (1.068~1.255) <0.001 0.099 0.170 0.075
WME 1.130 (1.016~1.256) 0.024
MR-Egger [F11)57% 1.342 (1.076~1.674) 0.014
T2DM CHD 119 VW 1.182 (1.139~1.227) <0.001 0.013 0.224 0.060
WME 1.161 (1.104~1.222) <0.001
MR-Egger [F1157% 1.075 (0.975~1.185) 0.147
CHD T2DM 19 VW 1.124 (1.055~1.198) <0.001 0.493 0.580 0.539
WME 1.068 (0.977~1.168) 0.150
MR-Egger [2]J57% 1.268 (0.831~1.935) 0.287
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