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Figure S1. The flow chart of this study. MHCIS, Maternal Health Care Information System; SPL, spontaneous pregnancy loss. 
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Figure S2. Distribution of maternal liver function biomarkers levels in early pregnancy between SPL and non-SPL. ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, γ-glutamyl transferase; SPL, spontaneous pregnancy loss.
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Table S1. Clinical reference intervals of the liver enzyme biomarker levels included in this study
	Biomarkers
	Clinical reference intervals
	Abnormal liver function status was defined as having any of the following:

	Alanine aminotransferase (ALT)
	≤34 U/L (Schumann et al. 2002a)
	GGT38U/L or ALT 34 U/L or AST 35U/L or ALP115 U/L or TBIL 17umol/L or ALB 55g/L or GLB 35g/L

	Aspartate aminotransferase (AST)
	<35 U/L(Kratz et al. 2004)
	

	Alkaline phosphatase (ALP)
	43-115 U/L (Schumann et al. 2011)
	

	Gamma-glutamyl transferase (GGT)
	≤38 U/L in women (Schumann et al. 2002b)
	


ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, γ-glutamyl transferase.
[bookmark: _Hlk111104741]Supplementary table 2. Characteristics between pregnant women with or without complete liver enzyme levels data at first antenatal visit.
	[bookmark: _Hlk130039730]Characteristics
	pregnant women with complete liver enzyme levels data
	pregnant women without complete liver enzyme levels data

	N
	10175
	709

	Age, mean (SD), year
	30.1 (4.2)
	30.0 (3.9)

	BMI, mean (SD), kg/m2
	21.2 (4.0)
	21.3 (3.7)

	Overweight, n (%)
	1506 (14.8)
	93 (13.1)

	Missing, n (%)
	119 (1.2)
	10 (1.4)

	Gestational week, mean (SD), week
	13.5 (2.9)
	14.2 (1.9)

	Missing, n (%)
	70 (0.7) 
	5 (0.7)

	Parity, n (%)
	
	

	0
	5715 (56.2)
	446 (62.9)

	1
	4380 (43.0)
	 260 (36.7)

	Missing, n (%)
	80 (0.8)
	3 (0.4)

	History of abortion, n (%)
	2283 (22.4)
	177 (24.9)

	   Missing, n (%)
	150 (1.5)
	10 (1.4)

	Diabetes before pregnancy, n (%)
	12 (0.1)
	0 

	Missing, n (%)
	38 (0.4)
	2 (0.3)


Continuous variables are presented as meansSD or median (interquartile range), and categorical variables are listed as n (%). BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); IQR, inter-quartile range; SD, standard deviation.




Supplementary table 3. Baseline characteristics of the study population stratified by maternal preconception overweight status
	Characteristics
	Normal weight
(N=8550)
	Overweight
(N=1506)
	P

	Age, mean (SD), year
	29.6 (4.1)
	30.7 (4.3)
	<0.001

	Gestational week at first antenatal visit, mean (SD), week
	13.5 (2.9)
	13.4 (4.3)
	0.77

	Parity, n (%)
	
	
	

	0
	4849 (57.7)
	706 (47.8)
	<0.001

	1
	3553 (42.3)
	771 (52.2)
	

	History of abortion, n (%)
	1892 (22.5)
	377 (25.5)
	0.020

	 Missing, n (%)
	
	
	

	GGT, median (IQR), U/L
	12.0 (9.0, 16.0)
	15.0 (11.0, 22.0)
	<0.001

	Elevated levels, n (%)
	165 (1.9)
	116 (7.7)
	<0.001

	ALT, median (IQR), U/L
	11.00 (9.0, 17.0)
	14.0 (10.0, 22.0)
	<0.001

	Elevated levels, n (%)
	592 (6.9)
	165 (11.0)
	<0.001

	AST, median (IQR), U/L
	15.0 (13.0, 18.0)
	15.0 (13.0, 18.0)
	0.011

	Elevated levels, n (%)
	287 (3.4)
	44 (2.9)
	0.38

	ALP, median (IQR), U/L
	44.0 (38.0, 51.0)
	48.0 (41.0, 56.0)
	<0.001

	Elevated levels, n (%)
	54 (0.6)
	12 (0.8)
	0.46

	Abnormal liver function, n (%)
	762 (8.9)
	244 (16.2)
	<0.001


These characteristics stratified by overweight status were summarized before imputation. Continuous variables are presented as meansSD or median (interquartile range), and categorical variables are listed as n (%); IQR, inter-quartile range; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, γ-glutamyl transferase; SD, standard deviation.



[bookmark: _Hlk124169497][bookmark: _Hlk122466433]Supplementary table 4. Sensitivity analyses including 709 pregnant women with missing liver enzyme levels after multiple imputation
	Analyses
	Adjusted RR (95% CI)
	P values
	Bonferroni adjusted P values

	Abnormal liver function
	1.50 (1.26-1.77)
	<0.001
	<0.001

	GGT (per 1 SD)
	1.11 (1.07-1.16)
	<0.001
	<0.001

	ALT (per 1 SD)
	1.01 (0.98-1.04)
	0.39
	0.99

	AST (per 1 SD)
	1.01 (0.98-1.03)
	0.52
	0.99

	ALP (per 1 SD)
	1.13 (1.07-1.19)
	<0.001
	<0.001


ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase, GGT, γ-glutamyl transferase; RR, risk ratio.



Supplementary table 5. Subgroup analyses restricted in low risk of SPL sub-populations
	Sub-populations
	Adjusted RR (95% CI)
	P values

	[bookmark: _Hlk127545771]Pregnant women under 35 years (N=9349)
	
	

	Abnormal liver function
	1.58 (1.32-1.90)
	<0.001

	GGT (per 1 SD)
	1.11 (1.06-1.16)
	<0.001

	ALT (per 1 SD)
	1.01 (0.99-1.04)
	0.29

	AST (per 1 SD)
	1.01 (0.99-1.03)
	0.38

	ALP (per 1 SD)
	1.12 (1.06-1.18)
	<0.001

	[bookmark: _Hlk127718074][bookmark: _Hlk127545886]Pregnant women without abortion history (N=7742)
	
	

	Abnormal liver function
	1.38 (1.12-1.80)
	0.002

	GGT (per 1 SD)
	1.10 (1.06-1.16)
	<0.001

	ALT (per 1 SD)
	1.01 (0.98-1.03)
	0.72

	AST (per 1 SD)
	1.01 (0.99-1.03)
	0.51

	ALP (per 1 SD)
	1.12 (1.05-1.18)
	<0.001

	Pregnant women with primipara (N=5715)
	
	

	Abnormal liver function
	1.28 (1.05-1.56)
	0.013

	GGT (per 1 SD)
	1.08 (1.04-1.13)
	<0.001

	ALT (per 1 SD)
	1.00 (0.97-1.04)
	0.85

	AST (per 1 SD)
	1.01 (0.98-1.02)
	0.66

	ALP (per 1 SD)
	1.13 (1.05-1.21)
	0.001


These additional association analyses did not correct for multiplicity due to the limited sample size in the subgroup. ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase, GGT, γ-glutamyl transferase; RR, risk ratio.
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