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Abstract (300 word limit)
Background  High levels of serum liver enzymes and fatty liver have been associated with increased risk of type 2 diabetes mellitus (T2DM) in some studies. It is unclear whether liver enzymes is the predictors of T2DM, which is independent for  fatty liver.
Methods  A total of 48,001 subjects aged 19 to 90 participated in a baseline examination from 2011 to 2013 in Jinchang cohort. Among the subjects, 33,355 underwent follow-up examination from 2014 to 2015, for average follow-up period of 2.2 years. Cox proportional hazard models were used to examine the adjusted associations of ALT, AST and GGT with T2DM. 
Results  The cumulative incidence of T2DM were 8.05% to 9.02% for fatty liver (FL) and 2.25% to 4.10% for non-fatty liver (NFL), both giving a statistically significant difference. Compared with the normal liver enzyme level in FL group, the adjusted incident hazard ratios of T2DM were ALT 1.23 (95% CI: 1.10–1.50) , AST 1.30 (95% CI:1.07–1.59) and GGT 1.34 (95% CI: 1.08–1.65) in FL group. In addition, the adjusted hazard ratio of T2DM in the abnormal GGT rise of NFL group was significantly higher than that of the GGT normal of NFL group (HR=1.53, 95%CI: 1.19–1.98) by adjusting confounding factors and compared with normal ALT and AST in NFL group, the adjusted hazard ratios of T2DM were 1.27 (95% CI: 1.02–1.59) and1.33(95% CI: 1.02–1.59) respectively. There are significant interaction of T2DM hazard ratios between GGT and AST, GGT and AST (Pinteraction<0.05) in addition to ALT and AST.  
Conclusions  The incidence of diabetes in the fatty liver group is significantly higher than that in the normal population and the serum AST,GGT and ALT levels rise are independent risk factors for fatty liver in the development of T2DM.
Key Word: Liver enzymes, Fatty liver,T2DM,Association,Cohort.

Recent Publications
1.Yana Bai*, Aimin Yang, Huangquan Pu,Min Dai, Ning Cheng,Jiao Ding, Juansheng Li, Haiyan Li, Xiaobin Hu, Xiaowei Ren,Jie He, Tongzhang Zheng. Cohort Profile: The China Metal-Exposed Workers Cohort Study (Jinchang Cohort). International Journal of Epidemiology, 2017;46(4):1095-1103.



Image
[image: ]

Figure 1  the cumulative incidence of T2DM in fatty liver and normal population according to the normal and abnormal levels of each liver enzyme. 
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Background  High levels of serum liver enzymes and fatty liver have 


been associated with increased risk of type 2 diabetes mellitus (T2DM) 


in some studies. It is unclear whether liver enzymes is the predictors of 


T2DM, which is independent for  fatty liver


.


 


Methods  A total of 48,001 subjects aged 19 to 90 participated in a 


baseline examination from 2011 to 2013 in Jinchang cohort. Among 


the subjects, 33,355 underwent follow


-


up examination from 2014 to 


2015, for average follow


-


up period of 2.2 years. Cox pr


oportional 


hazard models were used to examine the adjusted associations of ALT, 


AST and GGT with T2DM. 


 


Results  The cumulative incidence of T2DM were 8.05% to 9.02% for 


fatty liver (FL) and 2.25% to 4.10% for non


-


fatty liver (NFL), both 


giving a statistic


ally significant difference. Compared with the normal 


liver enzyme level in FL group, the adjusted incident hazard ratios of 


T2DM were ALT 1.23 (95% CI: 1.10


–


1.50) , AST 1.30 (95% CI:1.07


–


1.59) and GGT 1.34 (95% CI: 1.08


–


1.65) in FL group. In addition, the


 


adjusted hazard ratio of T2DM in the abnormal GGT rise of NFL group 


was significantly higher than that of the GGT normal of NFL group 


(HR=1.53, 95%CI: 1.19


–


1.98) by adjusting confounding factors and 


compared with normal ALT and AST in NFL group, the adjus


ted hazard 


ratios of T2DM were 1.27 (95% CI: 1.02


–


1.59) and1.33(95% CI: 


1.02


–


1.59) respectively. There are significant interaction of T2DM 


hazard ratios between GGT and AST, GGT and AST 


(Pinteraction<0.05) in addition to ALT and AST.  


 


Conclusions  The inc


idence of diabetes in the fatty liver group is 


significantly higher than that in the normal population and the serum 


AST,GGT and ALT levels rise are independent risk factors for fatty 


liver in the development of T2DM.
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Figure 1  the cumulative incidence of T2DM in fatty liver and normal population 


according 


to the normal and abnormal levels of each liver enzyme.
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