Supplementary Material: Medication Sensitivity Analysis
Drug-Naive JIA Patients (n = 15) vs. Healthy Controls (n = 49)


Objective: To assess whether the microbiota and metabolite alterations observed in the full JIA cohort persist after excluding patients with pharmacotherapy exposure. Drug-naive patients were defined as those with no record of NSAID, glucocorticoid, csDMARD, or biologic agent use within 1 month before or at the time of fecal and blood sample collection. Fifteen of the 49 JIA Patients met this criterion.

Table S11.1  Alpha diversity: drug-naive JIA vs. controls (absolute quantification)
	Alpha diversity index
	Drug-naive JIA
(n = 15)
	Control
(n = 49)
	W
	P-value
	Full-group P

	Chao1
	366 (286–451)
	361 (316–427)
	330.50
	0.563
	—

	Shannon
	5.77 (5.41–6.14)
	5.96 (5.83–6.14)
	478.00
	0.081
	< 0.05

	Simpson
	0.962 (0.953–0.972)
	0.968 (0.965–0.971)
	456.00
	0.165
	< 0.05

	Pielou’s evenness
	0.700 (0.670–0.730)
	0.717 (0.706–0.729)
	516.00
	0.018
	< 0.05



Table S11.2  Beta diversity (Bray-Curtis PCoA, PERMANOVA)
	Metric
	Drug-naive vs. Control
	Full-group

	PERMANOVA R²
	0.035
	0.042

	PERMANOVA P-value
	0.001
	<0.001



Table S11.3  Key differentially abundant genera: drug-naive JIA vs. controls
	Genus
	Naive median
(copies/g)
	Control median
(copies/g)
	Fold change
	P-value
	Full-group P

	Escherichia-Shigella
	7,800,610
	1,554,641
	5.0
	0.024
	0.002

	Flavonifractor
	1,535,870
	0
	> 10⁶
	0.007
	0.021

	Methyloversatilis
	0
	0
	—
	0.169
	0.031



Table S11.4  Serum SCFAs and organic acids: drug-naive JIA vs. controls
	Metabolite
	Naive median (IQR)
	Control median (IQR)
	Fold change
	Raw P
	FDR P

	Butyric acid
	1,733.7 (1,462.0-2,042.7)
	97.0 (78.7-109.6)
	17.88
	<0.001
	<0.001

	Acetic acid
	6,358.4 (4,245.2-7,063.8)
	3,506.5 (2,610.4-4,279.7)
	1.81
	<0.001
	<0.001

	Isobutyric acid
	58.1 (48.5-64.1)
	78.0 (62.3-97.2)
	0.74
	<0.001
	<0.001

	Hexanoic acid
	378.2 (206.4-477.2)
	544.0 (440.9-702.1)
	0.70
	<0.001
	0.001

	Glutaric acid
	44.2 (36.9-65.4)
	78.0 (53.5-100.8)
	0.57
	0.003
	0.006

	Malonic acid
	39.0 (30.5-42.4)
	48.8 (42.3-60.2)
	0.80
	0.009
	0.015

	2,3-dihydroxy-3-methylbutanoate
	11.5 (7.1-13.0)
	7.0 (5.3-8.9)
	1.65
	0.008
	0.015

	Propionic acid
	325.8 (269.6-345.5)
	270.5 (196.2-319.0)
	1.20
	0.011
	0.017

	Pentanoic acid
	36.9 (33.1-50.2)
	45.9 (35.5-62.5)
	0.81
	0.103
	0.137

	Isovaleric acid
	65.1 (52.9-78.5)
	64.0 (51.3-80.0)
	1.02
	0.814
	0.814

	Lactic acid
	577,052.2 (475,509.8-650,777.4)
	618,166.9 (539,972.4-709,326.0)
	0.93
	0.257
	0.308

	Succinic acid
	310.1 (252.6-556.0)
	351.3 (299.5-505.3)
	0.88
	0.470
	0.513



[bookmark: _GoBack]Table S11.5  Serum butyrate ROC analysis: drug-naive JIA vs. controls
	Metric
	Drug-naive (n = 15 vs. 49)
	Full-group (n = 49 vs. 49)

	AUC
	1.000
	1.000

	Sensitivity at optimal cutoff
	1.000
	—

	Specificity at optimal cutoff
	1.000
	—




Summary of Key Findings
Beta diversity (PERMANOVA P = 0.001) remained highly significant and unchanged from the full-group analysis, indicating that the overall gut microbiota community structure alteration in JIA is disease-intrinsic.
Escherichia-Shigella (P = 0.024) and Flavonifractor (P = 0.007) remained significantly enriched in drug-naive JIA patients, confirming that the key genus-level alterations persist in the absence of pharmacotherapy. Methyloversatilis lost statistical significance (P = 0.169), suggesting that its differential abundance in the full cohort may be partially medication-driven.
Shannon diversity showed a trend toward reduction in drug-naive JIA but did not reach significance (P = 0.081), whereas Pielou’s evenness remained significantly altered (P = 0.018), suggesting that changes in community evenness are disease-intrinsic while richness differences may be amplified by medication.
Serum butyric acid remained highly significantly elevated in drug-naive JIA patients (P < 0.001, 17.9-fold), with an AUC of 1.000 separating drug-naive JIA from controls. This demonstrates that the butyrate elevation is disease-driven and not a pharmacotherapy artifact. 7 additional serum metabolites remained significant after FDR correction.

Notes: Drug-naive patients were defined as those with no NSAID, glucocorticoid, csDMARD, or biologic agent exposure within 1 month before or at the time of sample collection (n = 15: ERA = 8, sJIA = 1, Oligoarthritis = 3, Polyarthritis = 3). Wilcoxon rank-sum test was used for two-group comparisons. FDR correction used the Benjamini-Hochberg method. PERMANOVA used Bray-Curtis distance with 999 Permutations. Fold changes for metabolites represent the ratio of median values (naive / control). The butyrate AUC of 1.000 should be interpreted with caution due to the small sample size (n = 15). 
