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Trajectories of inflammatory score and the risk of incident diabetes: a national cohort study

[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK36]Aims: This study delineated temporal trajectories of individual inflammatory scores and examined their relationship with incident DM risk using nationally representative cohort data from the China Health and Retirement Longitudinal Study (CHARLS). 

[bookmark: OLE_LINK14][bookmark: OLE_LINK51]Methods: The temporal trajectories of the inflammatory score, which was calculated as the sum of Z-scores for C-reactive protein (CRP) and white blood cell (WBC) counts, were specified as the exposure. The impact of different dynamic trajectory patterns on the risk of incident DM was analyzed using a longitudinal targeted maximum likelihood estimation (LTMLE) framework, adjusting for time-invariant and time-varying confounders. 

[bookmark: OLE_LINK20][bookmark: OLE_LINK17][bookmark: OLE_LINK16][bookmark: OLE_LINK18][bookmark: OLE_LINK65]Results: A total of 4,305 participants were included, 2,404 (55.84%) of whom were female, with a median baseline age of 58 years. During a 7-year follow-up period, 730 individuals (17.0%) developed incident DM. Four distinct inflammatory score trajectories were identified: low-stable, decreasing, increasing, and high-stable. After adjusting for multiple covariates, LTMLE analyses showed that the high-stable trajectory was significantly associated with an increased risk of DM compared with the low-stable reference group (odds ratio [OR] = 1.407, 95% confidence interval [CI]: 1.397–1.418), with an E-value exceeding 2. In subgroup analyses, the high-stable trajectory was associated with significantly elevated risks among individuals with BMI < 25 kg/m² (OR = 1.608, 95% CI: 1.104–2.111), rural residents (OR = 1.389, 95% CI: 1.030–1.748), and non-smokers (OR = 1.433, 95% CI: 1.026–1.839). However, neither multiplicative nor additive interaction analyses demonstrated statistically significant interactions between inflammatory trajectories and stratification factors (all interaction p-values > 0.05).

Conclusion: A persistently elevated inflammatory score is significantly associated with a 
[bookmark: OLE_LINK2]heightened risk of incident DM. Early identification and intervention may aid in the prevention and management of DM. 

[bookmark: _Hlk215154207]Table.Comparison of the effects of inflammatory score trajectories on incident DM risk using ltmle and g-computation methods with superlearner library 1.

	
	
	
	Estimate OR
	SE
	CI low
	CI high
	P value

	Model4
	Decreasing
	LTMLE
	0.997 
	0.002 
	0.993 
	1.001 
	0.127 

	
	
	G-computation
	1.080 
	0.027 
	1.029 
	1.133 
	0.002 

	
	Increasing
	LTMLE
	1.031 
	0.003 
	1.025 
	1.037 
	<0.001

	
	
	G-computation
	1.125 
	0.036 
	1.056 
	1.197 
	0.000 

	
	High stable
	LTMLE
	1.407 
	0.006 
	1.397 
	1.418 
	<0.001

	
	
	G-computation
	1.426 
	0.001 
	1.425 
	1.428 
	0.000 

	[bookmark: _Hlk215155236]Model4 adjust: age, gender, residence, education, marital, smoking, drinking, hypertension, dyslipidemia, cardiovascular disease, liver disease, chronic kidney disease, BMI;
[bookmark: _Hlk215155295]superlearner library 1 includes generalized linear Model. Abbreviation: OR, Odds ratio; SE, Standard error; CI, Confidence interval; BMI, Body mass index.
























