Supplementary
Supplementary Table 1. Longitudinal alterations of neurocognitive function in BD (N=41).
	
	S. Symptomatic BD
	E. Euthymic BD
	t / Z
	FDR-P
	Group Comparisons

	Executive Function

	
	TMT-A
	37.10 (21.72)
	29.97 (15.72)
	-2.997
	0.015 
	S > E

	
	BACS-SC
	60.00 (20.00)
	60.68 (12.12)
	-2.107
	0.05
	S ~ E

	
	VFT
	22.29 (6.40)
	21.54 (6.73)
	-0.304
	0.761
	S ~ E

	
	DST
	21.61 (4.21)
	22.00 (4.39)
	-0.735
	0.521
	S ~ E

	
	NAB Mazes
	19.00 (10.00)
	21.00 (8.00)
	-2.706
	0.016
	S < E

	Memory

	
	Figure Delayed Memory
	18.12 (8.08)
	21.98 (8.29)
	-3.024
	0.016
	S < E

	
	HVLT-R
	27.00 (6.00)
	28.00 (9.00)
	-0.735
	0.521
	S ~ E

	Attention
	CPT-IP
	2.52 (0.68)
	2.84 (0.88)
	-2.702
	0.027
	S < E

	Visuospatial Function
	BVMT-R
	25.00 (7.00)
	27.00 (9.00)
	-2.441
	0.016
	S < E


Note: This analysis included only the 41 patients with complete paired data at both time points. Four patients from the original follow-up cohort (N=45) were therefore excluded due to missing data at the symptomatic phase. BD, bipolar disorder; FDR, false discovery rate; TMT-A, Trail Making Test-A; BACS-SC, the Brief Assessment of Cognition in Schizophrenia- Symbol Coding; VFT, Verbal Fluency Test; DST, the Digit Span Test; NAB, Neuropsychological Assessment Battery; HVLT-R, the Hopkins Verbal Learning Test- Revised; CPT-IP, the Continuous Performance Test- Identical Pairs; BVMT-R, the Brief Visuospatial Memory Test- Revised.
Supplementary Table 2. Longitudinal alterations of inflammatory markers in BD (N=43).
	
	S. Symptomatic BD
	E. Euthymic BD
	t / Z
	FDR-P
	Group Comparisons

	Pro-inflammatory markers (pg/ml)

	IL-1β
	67.99 (22.53)
	59.06 (40.25)
	1.028
	0.775 
	S ~ E

	IL-2
	720.87 (105.75)
	673.21 (294.67)
	-0.785
	0.775
	S ~ E

	sIL-6R
	128.03 (20.22)
	123.97 (90.52)
	-0.205
	0.930
	S ~ E

	IL-12
	42.69 (24.85)
	42.47 (16.57)
	-0.930
	0.775
	S ~ E

	TNF-α
	64.38 (13.85)
	58.32 (41.64)
	-0.459
	0.923
	S ~ E

	IFN-γ
	722.72 (114.04)
	655.21 (397.35)
	0.413
	0.923
	S ~ E

	VEGF-A
	349.71 (91.09)
	327.48 (180.22)
	-0.205
	0.930
	S ~ E

	MCP-1
	278.10 (75.83)
	248.16 (87.71)
	-2.113
	0.117 
	S ~ E

	Anti-inflammatory markers (pg/ml)

	IL-4
	23.82 (10.55)
	33.82 (6.15)
	-8.005
	< 0.01
	S < E

	IL-10
	546.45 (108.99)
	670.69 (130.91)
	-4.979
	< 0.01
	S < E


Note: Of the 44 patients who completed the follow-up inflammatory assessment, one was missing symptomatic-phase data, resulting in a final analytical sample of 43 patients with paired longitudinal data. BD, bipolar disorder; FDR, false discovery rate.

Cross-sectional associations between neurocognitive function and inflammatory markers
[bookmark: _GoBack]When only adjusting for demographic covariates (age, sex, BMI, and years of education), we found that higher levels of TNF-α (B = -0.168, SE = 0.084, β = -0.268, t = -2.012, P = 0.049), MCP-1 (B = -0.046, SE = 0.020, β = -0.290, t = -2.324, P = 0.024), and IL-4 (B = -0.302, SE = 0.012, β = -0.301, t = -2.527, P = 0.014) were associated with poorer performance on the VFT. Conversely, IFN-γ showed a positive correlation with VFT performance (B = 0.018, SE = 0.008, β = 0.327, t = 2.38, P = 0.021), whereas lower IL-2 levels were associated with poorer HVLT-R performance (B = 0.017, SE = 0.008, β = 0.317, t = 2.199, P = 0.032). However, none of these associations remained statistically significant after applying the FDR correction.

Longitudinal associations between neurocognitive function and inflammatory markers
When controlling only for demographic covariates (age, sex, BMI, and years of education), the significant longitudinal associations between baseline inflammatory markers and follow-up cognitive performance are summarized as follows:
Supplementary Table 3. Predictive Role of Baseline Inflammation for Longitudinal Neurocognitive Outcomes in BD.
	Outcome (Follow-up)
	Predictor (Baseline)
	B
	SE
	β
	t
	P

	VFT
	IL-12
	-0.292
	0.099
	-0.519
	-2.942
	0.006

	TMT-A
	sIL-6R
	-0.367
	0.165
	-0.434
	-2.226
	0.034

	NAB Mazes
	TNF-α
	0.359
	0.152
	0.645
	2.365
	0.025

	NAB Mazes
	IL-2
	-0.029
	0.013
	-0.54
	-2.202
	0.036

	Figure Delayed Memory
	IL-1β
	-0.288
	0.137
	-0.429
	-2.102
	0.045


Note: B, unstandardized coefficient; SE, standard error; β, standardized coefficient; VFT, Verbal Fluency Test; TMT-A, Trail Making Test-A; NAB, Neuropsychological Assessment Battery.
Subsequent cross-lagged analyses revealed unidirectional predictive effects in BD patients: elevated inflammatory markers significantly predicted subsequent cognitive decline, whereas cognitive performance did not significantly predict later inflammation levels. Specifically, higher baseline IL‑12 predicted worse follow‑up VFT performance (β = -0.409, SE = 0.125, 95% CI [-0.653, -0.165], P < 0.001) in a model with acceptable fit: χ²(8) = 9.808, P = 0.279; CFI = 0.900, TLI = 0.724, RMSEA = 0.077 (90% CI: 0.000-0.215), SRMR = 0.072 (Supplementary Figure 1A). Similarly, higher IL-1β during episodes predicted poorer euthymic Figure Delayed Memory performance (β = -0.376, SE = 0.120, 95% CI [-0.611, -0.141], P = 0.003) in a well-fitting model: χ²(8) = 5.79, P = 0.671; CFI = 1.000, TLI = 1.608, RMSEA < 0.001, SRMR = 0.054 (Supplementary Figure 1B). Both associations remained significant after FDR correction, while all reverse pathways were non-significant (all P > 0.05).
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Supplementary Figure 1. Standardized path diagram of cross-lagged panel model between inflammation and neurocognition. 
Note: T1, at baseline; T2, at follow-up; VFT, Verbal Fluency Test. Single-headed arrows = regressions (freely estimated regression weight), double-headed arrows = correlations or covariances; Solid lines = significant paths, and dotted line = non-significant paths. To simplify the representation of the model, control variables (sex, age, BMI, and educational years) and error terms are not shown. *P < 0.05, **P < 0.01, ***P < 0.001.
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