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 "Online Supplemental Material" 

 

Supplemental Figure 1. Blood concentration of Į-carotene and ȕ-carotene and lung cancer 

risk (high vs low analysis). Ito, 2005 (a) is JACC study and Ito, 2005 (b) is Japan, Hokkaido 

study. 

Supplemental  Figure 2. Blood concentration of ȕ-cryptoxanthin and lycopene and lung 

cancer risk (high vs low analysis). Ito, 2005 (a) is JACC study and Ito, 2005 (b) is Japan, 

Hokkaido study. 

Supplemental  Figure 3. Blood concentration of lutein and zeaxanthin and retinol and lung 

cancer risk (high vs low analysis). Ito, 2005 (a) is JACC study and Ito, 2005 (b) is Japan, 

Hokkaido study. 

Supplemental  Figure 4. Blood concentration of ȕ- carotene and retinol and lung cancer risk, 

after exclusion of studies in high risk populations (dose-response analysis). Summary RR 

calculated by using a random-effects model. Ito, 2005 (a) is JACC study  
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Overall  (I-squared = 60.7%, p = 0.018)

Yuan

Ito

Min

Ratnasinghe

Author

Goodman

Epplein

Ito

2001

2005 (a)

2014

2000

Year

2003

2009

2005 (b)

M

M/W

M/W

M/W

Sex

M/W

M/W

M/W

0.70 (0.48, 1.01)

1.15 (0.62, 2.15)

0.31 (0.20, 0.81)

0.53 (0.32, 0.88)

1.20 (0.70, 2.00)

RR (95% CI)

0.77 (0.45, 1.32)

0.46 (0.25, 0.87)

0.97 (0.41, 2.30)

100.00

14.22

12.83

16.49

16.10

Weight

15.84

14.19

%

10.33

 1.61 vs < 0.71 µg/dL

 0.09 vs < 0.032 µgmol/L

 6 vs  1 µg/dL

> 1 vs < 1 µg/dL

Comparison

51.5 vs 19 ng/mL

109 vs 22 ng/mL

Highest vs lowest

0.70 (0.48, 1.01)

1.15 (0.62, 2.15)

0.31 (0.20, 0.81)

0.53 (0.32, 0.88)

1.20 (0.70, 2.00)

RR (95% CI)

0.77 (0.45, 1.32)

0.46 (0.25, 0.87)

0.97 (0.41, 2.30)

100.00

14.22

12.83

16.49

16.10

Weight

15.84

14.19

%

10.33

  
1.1 1 2

A: Į-carotene in blood and lung cancer, 
high vs low 

Overall  (I-squared = 55.0%, p = 0.007)

Min

Ito

Wald

Author

Epplein

Nomura

Connett

Knekt

Orentreich

Yuan

Goodman

Ratnasinghe

Ito

Menkes

Holick

2014

2005 (a)

1988

Year

2009

1985

1989

1993

1991

2001

2003

2003

2005 (b)

1986

2002

M/W

M/W

M

Sex

M/W

M

M

M

M/W

M

M/W

M/W

M/W

M/W

M

0.71 (0.56, 0.91)

0.76 (0.48, 1.20)

0.37 (0.15, 0.70)

0.82 (0.18, 3.63)

RR (95% CI)

0.50 (0.28, 0.90)

0.45 (0.17, 1.24)

0.43 (0.17, 1.10)

0.91 (0.48, 1.74)

0.33 (0.17, 0.66)

0.74 (0.42, 1.30)

1.07 (0.63, 1.83)

2.00 (1.10, 3.80)

1.55 (0.53, 4.56)

0.45 (0.21, 0.98)

0.81 (0.69, 0.95)

100.00

10.11

6.06

2.21

Weight

8.23

4.21

4.70

7.45

%

7.04

8.49

8.95

7.76

3.81

6.06

14.90

 24 vs  8 µg/dL

 0.58 vs < 0.14 µmol/L

Highest vs lowest

Comparison

508 vs 100 ng/mL

57.1-311.5 vs 0-15 µg/dL

Highest vs lowest

Highest vs lowest

Highest vs lowest

 16.21 vs < 7.10 µg/dL

 258 vs 87 ng/mL

19-90 vs < 9 µg/dL

Highest vs lowest

Highest vs lowest

> 290 vs < 99 µg/L

0.71 (0.56, 0.91)

0.76 (0.48, 1.20)

0.37 (0.15, 0.70)

0.82 (0.18, 3.63)

RR (95% CI)

0.50 (0.28, 0.90)

0.45 (0.17, 1.24)

0.43 (0.17, 1.10)

0.91 (0.48, 1.74)

0.33 (0.17, 0.66)

0.74 (0.42, 1.30)

1.07 (0.63, 1.83)

2.00 (1.10, 3.80)

1.55 (0.53, 4.56)

0.45 (0.21, 0.98)

0.81 (0.69, 0.95)

100.00

10.11

6.06

2.21

Weight

8.23

4.21

4.70

7.45

%

7.04

8.49

8.95

7.76

3.81

6.06

14.90

  
1.3 1 3

B: ȕ-carotene in blood and lung cancer, 
 high vs low 

 

Supplemental Figure 1  
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Supplemental Figure 2 

Overall  (I-squared = 69.0%, p = 0.004)

Ratnasinghe

Ito

Min

Yuan

Author

Goodman

Epplein

Ito

2003

2005 (a)

2014

2001

Year

2003

2009

2005 (b)

M/W

M/W

M/W

M

Sex

M/W

M/W

M/W

0.72 (0.45, 1.14)

2.90 (1.40, 5.80)

0.43 (0.20, 0.93)

0.56 (0.33, 0.96)

0.45 (0.22, 0.92)

RR (95% CI)

0.76 (0.44, 1.28)

0.61 (0.33, 1.13)

0.66 (0.18, 2.36)

100.00

14.41

13.64

16.86

14.34

Weight

16.86

15.72

%

8.19

> 8 vs < 4 µg/dL

 0.31 vs < 0.08 µmol/L

 13 vs  5 µg/dL

 4.54 vs < 1.81 µg/dL

Comparison

87.0 vs 39.5 ng/mL

413 vs 82 ng/mL

Highest vs lowest

0.72 (0.45, 1.14)

2.90 (1.40, 5.80)

0.43 (0.20, 0.93)

0.56 (0.33, 0.96)

0.45 (0.22, 0.92)

RR (95% CI)

0.76 (0.44, 1.28)

0.61 (0.33, 1.13)

0.66 (0.18, 2.36)

100.00

14.41

13.64

16.86

14.34

Weight

16.86

15.72

%

8.19

  
1.1 1 4

A: ȕ-cryptoxanthin in blood and lung cancer, 
high vs low 

Overall  (I-squared = 0.0%, p = 0.784)

Epplein

Goodman

Author

Ito

Yuan

Ito

Min

2009

2003

Year

2005 (a)

2001

2005 (b)

2014

M/W

M/W

sex

M/W

M

M/W

M/W

0.68 (0.54, 0.87)

0.64 (0.36, 1.14)

0.86 (0.52, 1.43)

RR (95% CI)

0.47 (0.22, 1.01)

0.59 (0.31, 1.14)

0.93 (0.39, 2.24)

0.67 (0.42, 1.07)

100.00

17.83

%

23.15

Weight

10.20

13.97

7.75

27.09

463 vs 164 ng/mL

437 vs 213 ng/mL

Comparison

 0.15 vs < 0.04 µmol/L

 4.31 vs < 1.61 µg/dL

Highest vs lowest

 29 vs  13 µg/dL

0.68 (0.54, 0.87)

0.64 (0.36, 1.14)

0.86 (0.52, 1.43)

RR (95% CI)

0.47 (0.22, 1.01)

0.59 (0.31, 1.14)

0.93 (0.39, 2.24)

0.67 (0.42, 1.07)

100.00

17.83

%

23.15

Weight

10.20

13.97

7.75

27.09

  1.1 1 2 5

B: Lycopene in blood and lung cancer, 
high vs low 
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Overall  (I-squared = 0.0%, p = 0.534)

Ito

Min

Author

Ito

Ratnasinghe

Yuan

Epplein

2005 (b)

2014

Year

2005 (a)

2003

2001

2009

M/W

M/W

Sex

M/W

M/W

M

M/W

0.86 (0.67, 1.11)

1.27 (0.42, 3.87)

0.73 (0.44, 1.22)

RR (95% CI)

0.59 (0.30, 1.13)

1.30 (0.70, 2.40)

0.97 (0.55, 1.71)

0.78 (0.42, 1.43)

100.00

5.29

25.07

%

Weight

14.83

17.18

20.27

17.37

Japan, Hokkaido

NHANES III

StudyDescription

JACC

YTC

Shanghai, China

MEC

Highest vs lowest

 28 vs  14 µg/dL

Comparison

 1.15 vs  µmol/L

> 61 vs < 44 µg/dL

 40.64 vs < 24.27 µ/dL

563 vs 236 ng/mL

0.86 (0.67, 1.11)

1.27 (0.42, 3.87)

0.73 (0.44, 1.22)

RR (95% CI)

0.59 (0.30, 1.13)

1.30 (0.70, 2.40)

0.97 (0.55, 1.71)

0.78 (0.42, 1.43)

100.00

5.29

25.07

%

Weight

14.83

17.18

20.27

17.37

  
1.4 1 2

B: Lutein and zeaxanthin  in blood and lung 
cancer, high vs low 

Overall  (I-squared = 0.0%, p = 0.908)

Author

Yuan

Ratnasinghe

Eichholzer

Menkes

Knekt

Goodman

Ito

Friedman

Holick

Epplein

Ito

Year

2001

2003

1996

1986

1993

2003

2005 (b)

1986

2002

2009

2005 (a)

Sex

M

M

M

M/W

M

M/W

M/W

M/W

M

M/W

M/W

0.72 (0.63, 0.81)

RR (95% CI)

0.65 (0.37, 1.09)

0.70 (0.40, 1.30)

0.52 (0.31, 0.88)

0.88 (0.41, 1.91)

0.56 (0.30, 1.05)

0.69 (0.42, 1.14)

0.46 (0.14, 1.50)

0.83 (0.45, 1.56)

0.73 (0.62, 0.86)

1.04 (0.56, 1.92)

0.78 (0.40, 1.51)

100.00

Weight

5.37

4.51

%

5.76

2.65

4.00

6.29

1.11

4.06

58.57

4.13

3.55

Comparison

 56.58 vs. < 39.61 µg/dL

> 60 vs. < 42 µg/dL

Highest vs. lowest

Highest vs. lowest

Highest vs. lowest

> 778 vs.  577 ng/mL

Highest vs lowest

Highest vs. lowest

> 684 vs. < 484 µg/L

1806 vs. 890 ng/mL

 3.23 vs < 2.19 µmol/L

0.72 (0.63, 0.81)

RR (95% CI)

0.65 (0.37, 1.09)

0.70 (0.40, 1.30)

0.52 (0.31, 0.88)

0.88 (0.41, 1.91)

0.56 (0.30, 1.05)

0.69 (0.42, 1.14)

0.46 (0.14, 1.50)

0.83 (0.45, 1.56)

0.73 (0.62, 0.86)

1.04 (0.56, 1.92)

0.78 (0.40, 1.51)

100.00

Weight

5.37

4.51

%

5.76

2.65

4.00

6.29

1.11

4.06

58.57

4.13

3.55

  
1.3 1 3

B: Retinol in blood and lung cancer,  
high vs low 

Supplemental Figure 3 
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NOTE: Weights are from random effects analysis

Overall  (I-squared = 52.9%, p = 0.095)

Friedman

Epplein

Author

Ito

Yuan

1986

2009

Year

2005 (a)

2001

M/W

M/W

sex

M/W

M

0.84 (0.67, 1.03)

0.92 (0.67, 1.26)

1.02 (0.81, 1.29)

RR (95% CI)

0.74 (0.60, 0.91)

0.56 (0.32, 0.98)

100.00

23.70

31.00

Weight

%

33.91

11.39

0.84 (0.67, 1.03)

0.92 (0.67, 1.26)

1.02 (0.81, 1.29)

RR (95% CI)

0.74 (0.60, 0.91)

0.56 (0.32, 0.98)

100.00

23.70

31.00

Weight

%

33.91

11.39

  1.25 .5 1 1.5
NOTE: Weights are from random effects analysis

Overall  (I-squared = 32.1%, p = 0.195)

Yuan

Epplein

Connett

Nomura

Author

Ito

Min

2001

2009

1989

1985

Year

2005 (a)

2014

M

M/W

M

M

Sex

M/W

M/W

0.81 (0.71, 0.92)

0.68 (0.38, 1.20)

0.76 (0.60, 0.96)

0.52 (0.25, 1.08)

0.92 (0.83, 1.02)

RR (95% CI)

0.70 (0.53, 0.92)

0.83 (0.61, 1.13)

100.00

4.93

20.22

3.09

41.51

%

Weight

16.33

13.92

0.81 (0.71, 0.92)

0.68 (0.38, 1.20)

0.76 (0.60, 0.96)

0.52 (0.25, 1.08)

0.92 (0.83, 1.02)

RR (95% CI)

0.70 (0.53, 0.92)

0.83 (0.61, 1.13)

100.00

4.93

20.22

3.09

41.51

%

Weight

16.33

13.92

  1.25 .5 1 1.5

 

 
Supplemental Figure 4 

A: ȕ-carotene in blood and lung cancer,  
20 ȝg/100mL 

 
per 

A: Retinol in blood and lung cancer,  
70 ȝg/100mL 

 
per 


