Supplement 2 Distribution of Trace Elements in Urine, Serum, and Whole Blood in POI patients (n = 40) and Control group (n = 41)

	[bookmark: _Hlk173143825]Biomarker
	Biological sample
	Unit
	
LOD [ng/g]
	< LOD all (%)
	Groups
	Geometric Mean (GM)
	95% Confidence Interval for GM
	Arithmetic Mean (AM)
	95% Confidence Interval for AM
	Median
	Standard Deviation
	Minimum
	Maximum
	
Values > RV (%)
	Values < RV (%)

	Mn
	urine

	µg/l
	
	85
	POI
	0.20
	0.17 – 0.23
	0.22
	0.18-0.27
	0.19
	0.14
	0.06
	0.82
	0
	 2.5

	
	
	
	
	
	HC
	0.26
	0.22 – 0.30
	0.31
	0.23-0.38
	0.23
	0.25
	0.11
	1.59
	0
	4.9

	Mn/SG
	
	µg/l
	
	
	POI
	0.24
	0.19 – 0.30
	0.31
	0.24-0.38
	0.24
	0.22
	0.06
	0.91
	
	

	
	
	
	
	
	HC
	0.29
	0.23 – 0.35
	0.36
	0.28-0.44
	0.28
	0.26
	0.08
	1.23
	
	

	Mn/Crc
	
	µg/g crc
	0.30
	
	POI
	0.43
	0.31 – 0.61
	0.76
	0.48 - 1.06
	0.44
	0.90
	0.06
	3.97
	
	

	
	
	
	
	
	HC
	0.19
	0.15 – 0.24
	0.25
	0.19 - 0.32
	0.19
	0.20
	0.03
	0.89
	
	

	Mn
	whole blood
	µg/l
	0.20
	0
	POI
	9.75
	8.53 – 11.1
	10.60
	9.11-12.09
	9.42
	4.67
	2.76
	24.54
	12.5
	2.5

	
	
	
	
	
	HC
	9.00
	8.15 – 9.93
	9.46
	8.42-10.5
	8.82
	3.30
	4.64
	22.68
	 4.9
	0

	Mn
	Serum
	µg/l
	0.20
	5
	POI
	0.73
	0.60 – 0.89
	0.94
	0.56-1.32
	0.67
	1.18
	0.19
	7.65
	 15.4
	2.6

	
	
	
	
	
	HC
	0.42 
	0.29 – 0.61
	0.62
	0.47-0.77
	0.52
	0.47
	0.01
	2.36
	12.2
	14.6

	Cu
	urine
	µg/l
	
	0
	POI
	4.79
	3.59 – 6.39
	6.92
	5.05-8.78
	4.17
	5.84
	0.90
	21.98
	0
	0

	
	
	
	0.30
	
	HC
	10.40
	8.49 – 12.74
	12.16
	10.36-13.95
	11.77
	5.69
	2.00
	23.37
	0
	22

	Cu/SG
	
	µg/l
	
	
	POI
	5.86
	5.10 – 6.73
	6.40
	5.53-7.28
	5.80
	2.75
	2.38
	14.83
	
	

	
	
	
	
	
	HC
	11.63
	10.5 – 12.89
	12.18
	11.07-13.29
	11.93
	3.51
	4.39
	19.21
	
	

	Cu/Crc
	
	µg/g crc
	
	
	POI
	10.46
	9.12 – 11.93
	11.36
	9.75 - 12.97
	9.91
	5.028
	3
	31
	
	

	
	
	
	
	
	HC
	7.76
	7.16 – 8.42
	7.98
	7.46 - 8.5
	8.1
	1.642
	3
	11
	
	

	Cu
	whole blood
	µg/l
	
	0
	POI
	899.4
	854.1 – 947.1
	910.51
	865.54-955.49
	907.89
	140.63
	525.76
	1200.98
	0
	0

	
	
	
	0.30
	
	HC
	848.8
	810.7 – 888.8
	858.91
	809.87-907.95
	838.46
	155.36
	646.60
	1698.12
	2.4
	0

	Cu
	serum
	µg/l
	
	0
	POI
	1146.6
	1056.5 –1244.4
	1181.71
	1086.16-1277.26
	1115.54
	294.77
	486.63
	2075.40
	5.1
	 2.6

	
	
	
	0.40
	
	HC
	938.9
	903.6 – 975.7
	945.70
	909.68-981.73
	950.58
	114.14
	671.18
	1207.30
	0
	0

	Zn
	urine
	µg/l
	
	9.9
	POI
	151.8
	104.6 – 20.3
	287.42
	169.42-405.42
	164.62
	368.96
	21.95
	1947.79
	12.5
	0

	
	
	
	30
	
	HC
	368.1
	280.1 – 83.7
	502.52
	374.56-630.47
	347.44
	405.37
	31.05
	1900.26
	17.1
	0

	Zn/SG
	
	µg/l
	
	
	POI
	185.7
	144.0 – 239.6
	256.62
	180.53-332.71
	184.64
	237.92
	44.79
	1059.09
	
	

	
	
	
	
	
	HC
	411.5
	343.4 – 496.1
	488.52
	383.46-593.57
	376.48
	332.82
	119.65
	1830.90
	
	

	Zn/Crc
	
	µg/g crc
	
	
	POI
	331.46
	271.34 – 404.88
	401.08
	314.4 - 487.76
	318.95
	271.027
	77
	1,398
	
	

	
	
	
	
	
	HC
	274.79
	228.43 – 330.52
	327.75
	259.02 - 396.49
	281.34
	217.77
	99
	1,020
	
	

	Zn
	whole blood
	µg/l
	
	0
	POI
	6489
	6210 - 6780
	6548.39
	6263.94-6832.83
	6633.48
	889.40
	5089.06
	8664.44
	 12.5
	0

	
	
	
	25
	
	HC
	4589
	4430 - 4754
	4617.41
	4455.47-4779.35
	4637.50
	513.05
	3714.24
	5625.42
	0
	36.6

	Biomarker
	Biological sample
	Unit
	
LOD [ng/g]
	< LOD all (%)
	Groups
	Geometric Mean (GM)
	95% Confidence Interval for GM
	Arithmetic Mean (AM)
	95% Confidence Interval for AM
	Median
	Standard Deviation
	Minimum
	Maximum
	
Values > RV (%)
	Values < RV (%)

	Zn
	serum
	µg/l
	50
	0
	POI
	894.3
	848.9 – 942.1
	905.59
	858.39-952.78
	905.22
	145.59
	611.38
	1195.96
	0
	2.5

	
	
	
	
	
	HC
	879.9
	839.1 – 922.9
	890.48
	842.79-938.17
	902.12
	151.09
	662.93
	1609.39
	2.4
	0

	As
	urine
	µg/l
	
	0
	POI
	5.26
	3.28 – 8.42
	15.88
	4.01-27.75
	4.06
	37.12
	0.17
	230.41
	12.5
	0

	
	
	
	
	
	HC
	8.89
	6.12 – 12.9
	17.23
	9.21-25.25
	8.05
	25.42
	0.64
	144.20
	12.2
	0

	As/SG
	
	µg/l
	0.10
	
	POI
	6.43
	4.13 – 10.01
	18.25
	6.54-29.97
	5.24
	36.64
	0.67
	209.49
	
	

	
	
	
	
	
	HC
	9.94
	7.38 – 13.38
	15.94
	9.72-22.16
	9.54
	19.71
	1.25
	92.62
	
	

	As/Crc
	
	µg/g crc
	
	
	POI
	11.48
	7.12 – 18.50
	39.75
	12.91 - 66.60
	9.31
	83.95
	0.92
	403.10
	
	

	
	
	
	
	
	HC
	6.64
	4.98 – 8.85
	10.91
	5.91 - 15.90
	6.51
	15.82
	1.55
	88.78
	
	

	As
	whole blood
	µg/l
	0.03
	0
	POI
	0.98
	0.65 – 4.49
	3.80
	0.27-7.33
	0.82
	11.03
	0.17
	57.99
	12.5
	0

	
	
	
	
	
	HC
	0.97
	0.73 – 1.28
	2.04
	0.34-3.74
	0.88
	5.39
	0.33
	33.92
	 7.3
	0

	As
	serum
	µg/l
	0.03
	0
	POI
	0.53
	0.35 – 0.81
	1.93
	0.23-3.63
	0.37
	5.25
	0.13
	29.05
	2.5
	0

	
	
	
	
	
	HC
	0.36
	0.27 – 0.49
	0.75
	0.25-1.25
	0.30
	1.57
	0.11
	8.62
	0
	0

	Se
	
urine
	µg/l
	
	0
	POI
	11.61
	8.74 – 15.42
	16.60
	12.15-21.04
	12.45
	13.89
	2.11
	59.36
	18.5
	0

	
	
	
	0.20
	
	HC
	30.8
	24.1 – 39.3
	38.10
	31.62-44.58
	38.86
	20.54
	3.74
	94.76
	 63.4
	0

	Se/SG
	
	µg/l
	
	
	POI
	14.20
	12.26 – 16.44
	15.46
	13.56-17.36
	13.88
	5.95
	2.11
	27.61
	
	

	
	
	
	
	
	HC
	34.35
	30.10 – 39.30
	37.20
	32.79-41.61
	35.40
	13.97
	11.29
	68.30
	
	

	Se/Crc
	
	µg/g crc
	
	
	POI
	25.34
	21.81 – 29.44
	28.36
	23.46 - 33.26
	23.91
	15.32
	6.70
	85.00
	
	

	
	
	
	
	
	HC
	22.97
	20.47 – 25.77
	24.40
	21.77 - 27.04
	22.86
	8.35
	7.10
	43.50
	
	

	Se
	whole blood
	µg/l
	0.40
	0
	POI
	159.3
	148.0 – 171.5
	164.27
	148.4-180.15
	155.29
	49.64
	116.60
	372.06
	 45
	0

	
	
	
	
	
	HC
	153.1
	146.1 – 160.4
	154.73
	147.55-161.92
	155.82
	22.78
	112.36
	206.70
	46.3
	0

	Se
	serum
	µg/l
	
	0
	POI
	103.9
	99.2 – 108.9
	108.23
	103.3-113.16
	107.22
	15.21
	81.45
	137.12
	0
	 2.5

	
	
	
	0.20
	
	HC
	99.7
	96.13 – 103.4
	103.47
	99.75-107.18
	106.19
	11.77
	83.82
	125.78
	0
	0

	Mo
	
urine
	µg/l
	
	0
	POI
	24.6
	17.6 – 34.4
	42.15
	26.47-57.84
	23.95
	49.04
	3.21
	246.42
	2.5
	0

	
	
	
	0.04
	
	HC
	58.2
	42.9 – 78.9
	84.34
	62.34-106.33
	68.85
	69.68
	5.12
	355.98
	14.6
	0

	Mo/SG
	
	µg/l
	
	
	POI
HC
	30.1
65.11
	24.16 – 37.43
52.10 – 81.40
	39.61
80.43
	26.47-52.76
62.48-98.39
	28.90
68.42
	41.11
56.89
	7.72
4.93
	242.73
342.99
	
	

	Mo/Crc
	
	µg/g crc
	
	
	POI
	53.67
	42.86 – 67.21
	70.49
	47.94 - 93.05
	54.01
	70.53
	10.35
	396.08
	
	

	
	
	
	
	
	HC
	43.48
	35.38 – 53.43
	52.45
	40.68 - 64.21
	41.04
	37.27
	3.36
	235.38
	
	

	Biomarker
	Biological sample
	Unit
	LOD [ng/g]
	< LOD all (%)
	Groups
	Geometric Mean (GM)
	95% Confidence Interval for GM
	Arithmetic Mean (AM)
	95% Confidence Interval for AM
	Median
	Standard Deviation
	Minimum
	Maximum
	
Values > RV (%)
	Values < RV (%)

	Mo
	whole blood
	µg/l
	0.04
	0
	POI
	0.61
	0.51 – 0.73
	0.73
	0.53-0.94
	0.58
	0.64
	0.25
	4.13
	5
	77

	
	
	
	
	
	HC
	0.72
	0.63 – 0.83
	0.78
	0.69-0.88
	0.74
	0.30
	0.14
	1.59
	4.9
	 51.2

	Mo
	serum
	µg/l
	0.04
	0
	POI
	1.02
	0.86 – 1.19
	1.19
	0.86-1.52
	1.00
	1.02
	0.42
	6.85
	7.7
	 2.6

	
	
	
	
	
	HC
	1.02
	0.90 – 1.17
	1.10
	0.97-1.23
	1.07
	0.40
	0.18
	2.59
	2.5
	2.4

	Cd
	urine
	µg/l
	0.01
	2.5
	POI
	0.17
	0.12 – 0.24
	0.28
	0.19-0.36
	0.17
	0.26
	0.01
	0.96
	0
	0

	
	
	
	
	
	HC
	0.32
	0.27 – 0.40
	0.40
	0.31-0.49
	0.33
	0.28
	0.08
	1.31
	4.9
	0

	Cd/SG
	urine
	µg/l
	
	
	POI
	0.21
	0.17 – 0.26
	0.26
	0.21-0.31
	0.22
	0.16
	0.06
	0.64
	
	

	
	
	
	
	
	HC
	0.36
	0.30 – 0.43
	0.41
	0.34-0.49
	0.37
	0.23
	0.08
	1.11
	
	

	Cd/Crc
	
	µg/g crc
	
	
	POI
	0.38
	0.31 – 0.46
	0.46
	0.35 - 0.56
	0.38
	0.33
	0.14
	1.60
	
	

	
	
	
	
	
	HC
	0.24
	0.20 – 0.28
	0.27
	0.23 - 0.32
	0.26
	0.14
	0.05
	0.71
	
	

	Cd
	whole blood
	µg/l
	0.01
	0
	POI
	0.37
	0.28 – 0.50
	0.63
	0.31-0.94
	0.33
	0.98
	0.07
	5.73
	5
	0

	
	
	
	
	
	HC
	0.37
	0.29 – 0.47
	0.58
	0.31-0.86
	0.34
	0.88
	0.13
	3.81
	7.3
	0

	Cd
	serum
	µg/l
	0.01
	48.75
	POI
	0.012
	0.011 – 0.014
	0.01
	0.01-0.02
	0.01
	0.01
	0.00
	0.04
	0
	0

	
	
	
	
	
	HC
	0.021
	0.016 – 0.029
	0.04
	0.02-0.07
	0.02
	0.09
	0.01
	0.44
	4.9
	0

	Hg
	
urine
	µg/l
	0.03
	19.75
	POI
	0.21
	0.13 – 0.33
	0.52
	0.24-0.8
	0.22
	0.87
	0.03
	4.98
	12.5
	0

	
	
	
	
	
	HC
	0.70
	0.52 – 0.93
	1.00
	0.73-1.27
	0.73
	0.85
	0.10
	3.44
	36.6
	0

	Hg/SG
	
	µg/l
	
	
	POI
	0.26
	0.18 – 0.37
	0.43
	0.29-0.57
	0.29
	0.44
	0.02
	2.18
	
	

	
	
	
	
	
	HC
	0.78
	0.66 – 1.01
	1.04
	0.79-1.3
	0.87
	0.81
	0.10
	3.29
	
	

	Hg/Crc
	
	µg/g crc
	
	
	POI
	0.46
	0.31 – 0.67
	0.79
	0.51 - 1.08
	0.53
	0.89
	0.01
	4.96
	
	

	
	
	
	
	
	HC
	0.52
	0.40 – 0.67
	0.71
	0.51 - 0.90
	0.55
	0.62
	0.07
	2.95
	
	

	Hg
	whole blood
	µg/l
	0.04
	0
	POI
	1.02
	0.75 – 1.41
	1.65
	1.01-2.28
	1.13
	1.99
	0.11
	9.27
	7.5
	0

	
	
	
	
	
	HC
	1.27
	0.90 – 1.80
	2.16
	1.39-2.93
	1.46
	2.43
	0.12
	11.13
	7.3
	0

	Hg
	serum
	µg/l
	0.04
	1.25
	POI
	0.26
	0.20 – 0.35
	0.37
	0.26-0.48
	0.29
	0.33
	0.02
	1.42
	7.7
	0

	
	
	
	
	
	HC
	0.49
	0.40 – 0.60
	0.63
	0.45-0.81
	0.49
	0.57
	0.14
	3.23
	17.1
	0

	Pb
	
urine
	µg/l
	0.06
	18.5
	POI
	0.28
	0.20 – 0.39
	0.48
	0.3-0.66
	0.32
	0.57
	0.04
	2.49
	0
	0

	
	
	
	
	
	HC
	0.48
	0.37 – 0.62
	0.64
	0.49-0.8
	0.54
	0.49
	0.04
	2.31
	0
	0

	Pb/SG
	
	µg/l
	
	
	POI
	0.34
	0.26 – 0.45
	0.50
	0.33-0.68
	0.33
	0.55
	0.03
	2.67
	
	

	
	
	
	
	
	HC
	0.53
	0.44 – 0.65
	0.64
	0.51-0.78
	0.56
	0.43
	0.16
	2.22
	
	

	Biomarker
	Biological sample
	Unit
	LOD [ng/g]
	< LOD all (%)
	Groups
	Geometric Mean (GM)
	95% Confidence Interval for GM
	Arithmetic Mean (AM)
	95% Confidence Interval for AM
	Median
	Standard Deviation
	Minimum
	Maximum
	
Values > RV (%)
	Values < RV (%)

	Pb/Crc
	
urine
	µg/g crc
	
	18.5
	POI
	0.61
	0.46 – 0.83
	0.95
	0.60 - 1.31
	0.56
	1.10
	0.05
	5.79
	
	

	
	
	
	
	
	HC
	0.36 
	0.30 – 0.43
	0.43
	0.33 - 0.53
	0.35
	0.32
	0.11
	1.89
	
	

	Pb
	whole blood
	µg/l
	0.04
	0
	POI
	9.43
	7.90 – 11.25
	12.03
	8.63-15.43
	9.49
	10.64
	3.18
	68.90
	5
	0

	
	
	
	
	
	HC
	7.58
	6.61 – 8.70
	8.87
	7.49-10.24
	7.77
	4.35
	3.15
	22.79
	0
	0

	Pb
	serum
	µg/l
	0.03
	48.75
	POI
	0.043
	0.038 – 0.048
	0.05
	0.04-0.05
	0.05
	0.01
	0.02
	0.07
	2.5
	0

	
	
	
	
	
	HC
	0.14
	0.11 – 0.19
	0.22
	0.11-0.33
	0.13
	0.35
	0.04
	2.19
	2.4
	0



Legend: Mn - manganese, Cu - copper, Zn - zinc, Se - selenium, Mo - molybdenum, As - arsenic, Cd - cadmium, Hg - mercury, Pb – lead, POI – premature ovarian insufficiency, HC – healthy control, SG – specific gravity, Crc – creatinine, LOD – level of detection, GM – geometric mean, AM – arithmetic mean, RV – reference value [63]




























