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[bookmark: _GoBack]Supplemental Table S1. Equation for estimation of combined mean and standard deviation for data analysis.
	Estimate
	Equation

	Combined mean
	

	Combined Standard Deviation
	

	SD (when only mean or median with range were reported)
	

	SD (when only the interquartile range was reported)
	

	SD (when only 95% CI was detailed)
	


 Note: CI, confidence interval; D, mean difference between combined mean and individual mean values; N, number of observations/subjects; Q, quartile; X, mean value.

Supplemental Figure S1. Funnel plots for publication bias of studies included in meta-analysis divided for cerebrospinal fluid (A) and serum/plasma (B) specimens.
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Supplemental Figure S2. Copper levels taking into account only shorter PD duration patients in Hegde, 2004 and Boll, 1999.
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Supplemental Figure S3. Iron levels taking into account only shorter PD duration patients in Hegde, 2004.
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Supplemental Figure S4. Zinc levels taking into account only shorter PD duration patients in Hegde, 2004.
[image: ]
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Serum/plasma

Kanabrocki-1967

Abbott-1992

Takahashi, 2-1994

Jimenez-Jimenez-1998

Tórsdóttir-1999

Kocaturk-2000

Hegde- 2004,E

Qureshi-2006

Alimonti-2007

Squitti-2007-2009,1

Squitti 2007-2009,2

Gellein- 2008

Bharucha-2009

Nikam-2009

Ahmed-2011

Arnal-2010

Baillet-2010

Fukushima-2010

Mcintosh-2012

Younes-Mhenni-2013

Zhao-2013

Kumudini-2014

Mariani-2016

Sanyal-2016

Schirinzi-2016

Gangania-2017

Karpenko-2018

Kim MJ-2018

Subtotal  (I-squared = 99.7%)

CSF

Pall-1987

Gazzaniga-1992

Takahashi, 2-1994

Jimenez-Jimenez-1998

Boll-1999,E

Qureshi-2006

Hozumi-2011

Sanyal-2016

Maass, Michalke-2018

Willkommen-2018

Subtotal  (I-squared = 98.2%)

Reference

81.00 (-197.65, 359.65)

-82.60 (-177.03, 11.83)

20.00 (-240.61, 280.61)

120.00 (-12.46, 252.46)

-77.00 (-190.96, 36.96)

153.20 (73.46, 232.94)

508.40 (302.59, 714.21)

-2.00 (-83.26, 79.26)

56.00 (-8.83, 120.83)

165.30 (100.72, 229.88)

-114.30 (-152.33, -76.27)

-65.00 (-162.41, 32.41)

-240.00 (-384.69, -95.31)

-130.00 (-183.25, -76.75)

150.00 (124.27, 175.73)

131.30 (114.41, 148.19)

-115.70 (-255.89, 24.49)

-10.00 (-92.28, 72.28)

20.00 (-108.94, 148.94)

-260.50 (-360.51, -160.49)

-84.00 (-131.92, -36.08)

4.73 (3.87, 5.59)

-6.35 (-49.96, 37.26)

-207.20 (-224.07, -190.33)

-79.79 (-202.41, 42.83)

-350.00 (-468.34, -231.66)

-560.00 (-572.46, -547.54)

-31.80 (-56.67, -6.93)

-39.54 (-131.22, 52.14)

23.51 (12.12, 34.90)

2.80 (-10.41, 16.01)

-26.00 (-60.38, 8.38)

-4.20 (-43.96, 35.56)

0.39 (-1.28, 2.06)

-18.28 (-27.88, -8.68)

8.60 (5.39, 11.81)

-2.38 (-4.93, 0.17)

-0.90 (-2.19, 0.39)

9.61 (9.60, 9.62)

2.01 (-3.34, 7.35)

WMD (95% CI)

2.79

3.62

2.89

3.49

3.56

3.66

3.16

3.66

3.69

3.69

3.74

3.61

3.44

3.72

3.75

3.76

3.46

3.65

3.50

3.60

3.72

3.76

3.73

3.76

3.53

3.54

3.76

3.75

100.00

8.68

7.64

2.07

1.60

14.14

9.80

13.63

13.88

14.22

14.34

100.00

Weight

%

1654

1073.9

1390

1060

1029

1060.9

1398

1218

1007

972.3

622.8

1119

1007

920

980

933.1

1025.6

1010

1020

845.2

1014

17.73

934.13

891.8

981.32

1120

700

851.5

33.04

67.7

30

104.9

5.04

113.72

18.8

24.98

11.9

48.18

Cases

Levels in

1573

1156.5

1370

940

1106

907.7

889.6

1220

951

807

737.1

1184

1247

1050

830

801.8

1141.3

1020

1000

1105.7

1098

13

940.48

1099

1061.11

1470

1260

883.3

9.53

64.9

56

109.1

4.65

132

10.2

27.36

12.8

38.57

Controls

Levels in

81.00 (-197.65, 359.65)

-82.60 (-177.03, 11.83)

20.00 (-240.61, 280.61)

120.00 (-12.46, 252.46)

-77.00 (-190.96, 36.96)

153.20 (73.46, 232.94)

508.40 (302.59, 714.21)

-2.00 (-83.26, 79.26)

56.00 (-8.83, 120.83)

165.30 (100.72, 229.88)

-114.30 (-152.33, -76.27)

-65.00 (-162.41, 32.41)

-240.00 (-384.69, -95.31)

-130.00 (-183.25, -76.75)

150.00 (124.27, 175.73)

131.30 (114.41, 148.19)

-115.70 (-255.89, 24.49)

-10.00 (-92.28, 72.28)

20.00 (-108.94, 148.94)

-260.50 (-360.51, -160.49)

-84.00 (-131.92, -36.08)

4.73 (3.87, 5.59)

-6.35 (-49.96, 37.26)

-207.20 (-224.07, -190.33)

-79.79 (-202.41, 42.83)

-350.00 (-468.34, -231.66)

-560.00 (-572.46, -547.54)

-31.80 (-56.67, -6.93)

-39.54 (-131.22, 52.14)

23.51 (12.12, 34.90)

2.80 (-10.41, 16.01)

-26.00 (-60.38, 8.38)

-4.20 (-43.96, 35.56)

0.39 (-1.28, 2.06)

-18.28 (-27.88, -8.68)

8.60 (5.39, 11.81)

-2.38 (-4.93, 0.17)

-0.90 (-2.19, 0.39)

9.61 (9.60, 9.62)

2.01 (-3.34, 7.35)

WMD (95% CI)

2.79

3.62

2.89

3.49

3.56

3.66

3.16

3.66

3.69

3.69

3.74

3.61

3.44

3.72

3.75

3.76

3.46

3.65

3.50

3.60

3.72

3.76

3.73

3.76

3.53

3.54

3.76

3.75

100.00

8.68

7.64

2.07

1.60

14.14

9.80

13.63

13.88

14.22

14.34

100.00

Weight

%
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Serum/plasma

Abbott-1992

Chen WH-1992

Cabrera-1994

Takahashi, 2-1994

Logroscino-1997

Jimenez-Jimenez-1998

Tórsdóttir-1999

Larumbe-2001

Hegde- 2004,E

Qureshi-2006

Alimonti-2007

Annanmaki-2007

Squitti-2007-2009,1

Squitti 2007-2009,2

Gellein- 2008

Ahmed-2010

Fukushima-2010

Madenci-2012

Zhao-2013

Kumudini-2014

Costa-Mallen-2015

Hu-2015

Bolner-2016

Mariani-2016

Sanyal-2016

Schirinzi-2016

Costa-Mallen-2017

Deng-2017

Gangania-2017

Casjens-2018

Kim MJ-2018

Xu-2018

Subtotal  (I-squared = 95.6%)

CSF

Pall-1987

Gazzaniga-1992

Takahashi, 2-1994

Jimenez-Jimenez-1998

Bocca-2006

Qureshi-2006

Hozumi-2011

Hu-2015

Sanyal-2016

Maass, Michalke-2018

Willkommen-2018

Lian-2019

Subtotal  (I-squared = 95.0%)

Whole blood

Medeiros-2016

Coneglian de Farias-2017

Subtotal  (I-squared = 0.0%)

Reference

-167.60 (-305.90, -29.30)

-69.70 (-275.29, 135.89)

118.00 (102.53, 133.47)

50.00 (-452.19, 552.19)

-56.00 (-83.37, -28.63)

60.00 (-83.70, 203.70)

0.00 (-117.93, 117.93)

40.30 (-55.33, 135.93)

-167.40 (-381.66, 46.86)

-103.00 (-147.83, -58.17)

-533.00 (-682.52, -383.48)

-128.40 (-287.94, 31.14)

66.00 (-0.00, 132.00)

25.00 (-54.29, 104.29)

129.00 (-79.95, 337.95)

-126.00 (-150.26, -101.74)

500.00 (253.47, 746.53)

-2.00 (-112.52, 108.52)

186.00 (66.02, 305.98)

132.70 (105.47, 159.93)

-107.20 (-174.92, -39.48)

-5.85 (-28.47, 16.77)

23.60 (-100.19, 147.39)

-71.00 (-165.89, 23.89)

-49.90 (-99.39, -0.41)

-39.35 (-226.36, 147.66)

-184.00 (-346.58, -21.42)

-45.20 (-94.17, 3.77)

-522.40 (-624.59, -420.21)

-100.00 (-211.59, 11.59)

-44.70 (-164.30, 74.90)

-422.40 (-553.12, -291.68)

-55.31 (-103.38, -7.24)

5.58 (-27.32, 38.48)

-94.90 (-172.93, -16.87)

-40.00 (-142.96, 62.96)

-40.00 (-113.05, 33.05)

-16.80 (-31.07, -2.53)

135.44 (111.47, 159.41)

25.90 (-30.80, 82.60)

1.72 (-3.33, 6.77)

-29.60 (-55.77, -3.43)

-2.07 (-4.17, 0.03)

6.09 (6.08, 6.10)

112.95 (66.88, 159.02)

9.92 (1.23, 18.61)

-105.00 (-183.60, -26.40)

-80.30 (-181.35, 20.75)

-95.69 (-157.73, -33.65)

WMD (95% CI)

2.96

2.29

3.91

0.74

3.88

2.91

3.18

3.40

2.21

3.80

2.85

2.74

3.66

3.55

2.25

3.89

1.93

3.25

3.16

3.88

3.64

3.89

3.12

3.41

3.77

2.46

2.71

3.77

3.34

3.24

3.16

3.04

100.00

5.17

1.17

0.69

1.32

12.99

7.93

2.10

18.74

7.11

19.77

20.00

3.02

100.00

62.30

37.70

100.00

Weight

%

854.4

955.3

827

1690

283

1010

893.6

912.1

1117

1057

1077

1016.4

911

994

1275

1104

2000

746

1656

554.4

832.8

228.25

863.6

790

1155.6

926.04

816

833.2

726

950

1412.9

730.7

27.92

181

140

170

28.2

372.44

263.9

29.36

182.9

9.96

24.93

139.65

675

898.2

Cases

Levels in

1022

1025

709

1640

339

950

893.6

871.8

1284.4

1160

1610

1144.8

845

969

1146

1230

1500

748

1470

421.7

940

234.1

840

861

1205.5

965.39

1000

878.4

1248.4

1050

1457.6

1153.1

22.34

275.9

180

210

45

237

238

27.64

212.5

12.03

18.84

26.7

780

978.5

Controls

Levels in

-167.60 (-305.90, -29.30)

-69.70 (-275.29, 135.89)

118.00 (102.53, 133.47)

50.00 (-452.19, 552.19)

-56.00 (-83.37, -28.63)

60.00 (-83.70, 203.70)

0.00 (-117.93, 117.93)

40.30 (-55.33, 135.93)

-167.40 (-381.66, 46.86)

-103.00 (-147.83, -58.17)

-533.00 (-682.52, -383.48)

-128.40 (-287.94, 31.14)

66.00 (-0.00, 132.00)

25.00 (-54.29, 104.29)

129.00 (-79.95, 337.95)

-126.00 (-150.26, -101.74)

500.00 (253.47, 746.53)

-2.00 (-112.52, 108.52)

186.00 (66.02, 305.98)

132.70 (105.47, 159.93)

-107.20 (-174.92, -39.48)

-5.85 (-28.47, 16.77)

23.60 (-100.19, 147.39)

-71.00 (-165.89, 23.89)

-49.90 (-99.39, -0.41)

-39.35 (-226.36, 147.66)

-184.00 (-346.58, -21.42)

-45.20 (-94.17, 3.77)

-522.40 (-624.59, -420.21)

-100.00 (-211.59, 11.59)

-44.70 (-164.30, 74.90)

-422.40 (-553.12, -291.68)

-55.31 (-103.38, -7.24)

5.58 (-27.32, 38.48)

-94.90 (-172.93, -16.87)

-40.00 (-142.96, 62.96)

-40.00 (-113.05, 33.05)

-16.80 (-31.07, -2.53)

135.44 (111.47, 159.41)

25.90 (-30.80, 82.60)

1.72 (-3.33, 6.77)

-29.60 (-55.77, -3.43)

-2.07 (-4.17, 0.03)

6.09 (6.08, 6.10)

112.95 (66.88, 159.02)

9.92 (1.23, 18.61)

-105.00 (-183.60, -26.40)

-80.30 (-181.35, 20.75)

-95.69 (-157.73, -33.65)

WMD (95% CI)

2.96

2.29

3.91

0.74

3.88

2.91

3.18

3.40

2.21

3.80

2.85

2.74

3.66

3.55

2.25

3.89

1.93

3.25

3.16

3.88

3.64

3.89

3.12

3.41

3.77

2.46

2.71

3.77

3.34

3.24

3.16

3.04

100.00

5.17

1.17

0.69

1.32

12.99

7.93

2.10

18.74

7.11

19.77

20.00

3.02

100.00

62.30

37.70

100.00

Weight

%
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Serum/plasma

Abbott-1992

Takahashi, 2-1994

Jimenez-Jimenez-1998

Kocaturk-2000

Hegde- 2004,E

Qureshi-2006

Alimonti-2007

Squitti-2007-2009,1

Squitti 2007-2009,2

Gellein- 2008

Nikam-2009

Ahmed-2010

Baillet-2010

Brewer-2010

Fukushima-2010

Mcintosh-2012

Younes-Mhenni-2013

Zhao-2013

Verma-2016

Sanyal-2016

Kim MJ-2018

Subtotal  (I-squared = 98.0%)

CSF

Takahashi, 2-1994

Jimenez-Jimenez-1998

Qureshi-2006

Hozumi-2011

Sanyal-2016

Maass, Michalke-2018

Willkommen-2018

Subtotal  (I-squared = 94.3%)

Reference

-294.20 (-363.72, -224.68)

340.00 (-138.27, 818.27)

50.00 (-42.16, 142.16)

-21.70 (-91.48, 48.08)

-65.40 (-121.00, -9.80)

-43.33 (-71.48, -15.18)

-75.00 (-113.05, -36.95)

-26.00 (-46.18, -5.82)

311.00 (279.38, 342.62)

2.00 (-119.84, 123.84)

-228.00 (-266.29, -189.71)

-160.00 (-184.18, -135.82)

-53.00 (-125.04, 19.04)

-53.00 (-113.75, 7.75)

-20.00 (-165.47, 125.47)

2.00 (-56.89, 60.89)

45.70 (-36.14, 127.54)

-370.00 (-431.07, -308.93)

-727.55 (-834.37, -620.73)

-12.80 (-27.09, 1.49)

58.90 (-10.10, 127.90)

-76.55 (-140.90, -12.21)

-140.00 (-353.15, 73.15)

-70.00 (-119.08, -20.92)

-55.08 (-69.66, -40.50)

9.20 (5.47, 12.93)

-3.56 (-6.56, -0.56)

-4.74 (-12.75, 3.27)

3.18 (3.17, 3.19)

-7.34 (-14.82, 0.14)

WMD (95% CI)

4.93

1.34

4.73

4.93

5.04

5.18

5.14

5.21

5.17

4.41

5.14

5.19

4.91

5.00

4.13

5.01

4.82

5.00

4.57

5.22

4.94

100.00

0.12

2.11

12.31

21.84

22.27

18.26

23.09

100.00

Weight

%

928.4

1880

820

872.9

523

846.67

720

742

1078

994

757

430

851.9

774

1110

807

627.6

923

969.12

687.4

1438.4

280

100

105.92

14.5

27.17

9.48

18.98

Cases

Levels in

1222.6

1540

770

894.6

588.4

890

795

768

767

992

985

590

904.9

827

1130

805

581.9

1293

1696.67

700.2

1379.5

420

170

161

5.3

30.73

14.22

15.8

Controls

Levels in

-294.20 (-363.72, -224.68)

340.00 (-138.27, 818.27)

50.00 (-42.16, 142.16)

-21.70 (-91.48, 48.08)

-65.40 (-121.00, -9.80)

-43.33 (-71.48, -15.18)

-75.00 (-113.05, -36.95)

-26.00 (-46.18, -5.82)

311.00 (279.38, 342.62)

2.00 (-119.84, 123.84)

-228.00 (-266.29, -189.71)

-160.00 (-184.18, -135.82)

-53.00 (-125.04, 19.04)

-53.00 (-113.75, 7.75)

-20.00 (-165.47, 125.47)

2.00 (-56.89, 60.89)

45.70 (-36.14, 127.54)

-370.00 (-431.07, -308.93)

-727.55 (-834.37, -620.73)

-12.80 (-27.09, 1.49)

58.90 (-10.10, 127.90)

-76.55 (-140.90, -12.21)

-140.00 (-353.15, 73.15)

-70.00 (-119.08, -20.92)

-55.08 (-69.66, -40.50)

9.20 (5.47, 12.93)

-3.56 (-6.56, -0.56)

-4.74 (-12.75, 3.27)

3.18 (3.17, 3.19)

-7.34 (-14.82, 0.14)

WMD (95% CI)

4.93

1.34

4.73

4.93

5.04

5.18

5.14

5.21

5.17

4.41

5.14

5.19

4.91

5.00

4.13

5.01

4.82

5.00

4.57

5.22

4.94

100.00

0.12

2.11

12.31

21.84

22.27

18.26

23.09

100.00

Weight

%
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