UNIVERSITY OF LEEDS

This is a repository copy of Blood concentrations of carotenoids and retinol and lung
cancer risk: an update of the WCRF-AICR systematic review of published prospective
studies.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/94495/

Version: Supplemental Material

Article:

Abar, L, Vieira, AR, Aune, D et al. (6 more authors) (2016) Blood concentrations of
carotenoids and retinol and lung cancer risk: an update of the WCRF-AICR systematic
review of published prospective studies. Cancer Medicine, 5 (8). pp. 2069-2083. ISSN
2045-7634

https://doi.org/10.1002/cam4.676

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

" Online Supplemental Material”

Supplemental Figure 1. Blood concentration of a-carotene and B-carotene and lung cancer
risk (high vslow analysis). Ito, 2005 (a) is JACC study and Ito, 2005 (b) is Japan, Hokkaido

study.

Supplemental Figure 2. Blood concentration of B-cryptoxanthin and lycopene and lung
cancer risk (high vslow 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 vslow analysis). Ito, 2005 (@) is JACC study and Ito, 2005 (b) is Japan,

Hokkaido study.

Supplemental Figure 4. Blood concentration of - carotene and retinol and lung cancer risk,
after exclusion of studiesin high risk populations (dose-response analysis). Summary RR

calculated by using arandom-effects model. 1to, 2005 (@) is JACC study
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A: a-carotene in blood and lung cancer,

high vs low
%

Author Year Sex RR (95% Cl) Weight Comparison
Min 2014 MW —-—~— 0.53(0.32,0.88) 1649 >6vs<1pgidl
Epplein 2009 M/W —l—i 0.46 (0.25,0.87) 14.19 109 vs 22 ng/mL
Ito 2005 (b) M/W —;—l—) 0.97 (0.41,2.30) 10.33  Highest vs lowest
Ito 2005 (a) M/W —-—'— 0.31(0.20,0.81) 12.83  >0.09 vs < 0.032 ugmol/L
Goodman 2003 M/W —:h—— 0.77(0.45,1.32) 1584  51.5vs 19 ng/mL
Yuan 2001 M -;—'I—) 1.15(0.62,2.15) 1422  >1.61vs<0.71 pg/dL
Ratnasinghe 2000 M/W é—-I—) 1.20(0.70,2.00) 16.10 >1vs <1 pg/dL
Overall (I-squared = 60.7%, p = 0.018) <> 0.70 (0.48,1.01) 100.00

B: B-carotene in blood and lung cancer,

high vs low

Author

Min
Epplein

Ito

Ito
Goodman
Ratnasinghe
Holick
Yuan
Knekt
Orentreich
Connett
Wald
Menkes

Nomura

Year

2014
2009
2005 (b)
2005 (a)
2003
2003
2002
2001
1993
1991
1989
1988
1986
1985

Sex

M/W
M/W
M/W
M/W
M/W
M/W
M
M
M
M/W
M
M
M/W
M

RR (95% Cl)

———#l—--— 0.76 (0.48
—a— 0.50 (0.28
——%—————-————9 1.55 (0.53
e-————i 0.37 (0.15,
-{———II———— 1.07 (0.63

E —&—) 2.00(1.10

1'.- 0.81 (0.69
————1!——-—— 0.74 (0.42
— 0.91 (0.48
II—————E 0.33 (0.17,
F—-———%——- 0.43 (0.17,
F—————%-————————% 0.82 (0.18
6—4.%——%—— 0.45 (0.21
e——-———f———— 0.45 (0.17.
<> 0.71 (0.56

, 1.20)
, 0.90)
, 4.56)
, 0.70)
, 1.83)
, 3.80)
, 0.95)
. 1.30)
. 1.74)
, 0.66)
,1.10)
, 3.63)
,0.98)
L 1.24)
,0.91)

%
Weight

10.11
8.23
3.81
6.06
8.95
7.76
14.90
8.49
7.45
7.04
4.70
2.21
6.06
4.21
100.00

Comparison

> 24 vs < 8 pg/dL

508 vs 100 ng/mL
Highest vs lowest

> 0.58 vs < 0.14 pmol/L
> 258 vs 87 ng/mL
19-90 vs < 9 pg/dL

> 290 vs < 99 ug/L
>16.21 vs < 7.10 pg/dL
Highest vs lowest
Highest vs lowest
Highest vs lowest
Highest vs lowest
Highest vs lowest

57.1-311.5 vs 0-15 pg/dL
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Supplemental Figure 2

A: B-cryptoxanthin in blood and lung cancer,

high vs low
%

Author Year Sex RR (95% CI) Weight Comparison
Min 2014 M/W —I1— 0.56 (0.33,0.96) 16.86 > 13vs <5 pg/dL
Epplein 2009 M/W —I:—- 0.61(0.33,1.13) 15.72 413 vs 82 ng/mL
Ito 2005 (b) M/W —dl—— 0.66 (0.18,2.36) 8.19 Highest vs lowest
Ito 2005 (a) M/W —.—é— 0.43 (0.20, 0.93) 13.64 >0.31 vs <0.08 ymol/L
Goodman 2003 M/W —:.-— 0.76 (0.44,1.28) 16.86 87.0 vs 39.5 ng/mL
Ratnasinghe 2003 M/W i —) 2.90 (1.40,5.80) 14.41 > 8 vs <4 ug/dL
Yuan 2001 M —.—;— 0.45 (0.22,0.92) 14.34 >4.54 vs < 1.81 pg/dL
Overall (I-squared = 69.0%, p = 0.004) <>> 0.72 (0.45, 1.14) 100.00

v

'

|

T * T

B: Lycopene in blood and lung cancer,

high vs low
%
Author Year sex RR (95% CI) Weight
Min 2014 M/W —-I— 0.67 (0.42, 1.07) 27.09
Epplein 2009 M/W —-— 0.64 (0.36, 1.14) 17.83
Ito 2005 (b) M/W —%—-— 0.93 (0.39, 2.24) 7.75
Ito 2005 (a) M/W —I—é— 0.47 (0.22, 1.01) 10.20
Goodman 2003 M/wW —EI— 0.86 (0.52, 1.43) 23.15
Yuan 2001 M —I'—- 0.59 (0.31, 1.14) 13.97
Overall (I-squared = 0.0%, p = 0.784)@ 0.68 (0.54, 0.87) 100.00
T ! T T

Comparison

> 29 vs < 13 pg/dL

463 vs 164 ng/mL
Highest vs lowest

> 0.15 vs < 0.04 ymol/L
437 vs 213 ng/mL

>4.31vs <1.61 pg/dL
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B: Lutein and zeaxanthin in blood and lung

cancer, high vs low

Author

Min

Epplein

Ito

lto

Year

2014

2009

2005 (b)

2005 (a)

Ratnasinghe 2003

Yuan

2001

Sex

MW
.
:
MW ————H—

MW ——

MW —a———— 0.59 (0.30, 1.13)
'
i

MW — ) 1.30(0.70, 2.40)
'
i

M + 0.97 (0.55, 1.71)

Overall (I-squared = 0.0%, p = 0.534)<D

RR (95% Cl)

— 0.73 (0.44, 1.22)

0.78 (0.42, 1.43)

—a——) 1.27 (0.42, 3.87)

> 0.86 (0.67, 1.11)

%

Weight

25.07
17.37
5.29

14.83
17.18
20.27

100.00

StudyDescription

NHANES Il
MEC

Japan, Hokkaido
JACC

YTC

Shanghai, China

Comparison

> 28 vs < 14 pg/dL
563 vs 236 ng/mL
Highest vs lowest
>1.15vs pmol/L
> 61 vs <44 ug/dL

>40.64 vs < 24.27 p/dL

B: Retinol in blood and lung cancer,

high vs low

Author

Epplein

Ito

Ito
Goodman
Ratnasinghe
Holick

Yuan
Eichholzer
Knekt
Friedman

Menkes

Year

2009
2005 (b)
2005 (a)
2003
2003
2002
2001
1996
1993
1986

1986

M/W

M/W

M/W

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

RR (95% CI)

1.04 (0.56, 1.92)

%

Weight

4.13
1.1
3.55
6.29
4.51
58.57
5.37
5.76
4.00
4.06
2.65

100.00

Comparison

1806 vs. 890 ng/mL
Highest vs lowest

>3.23 vs < 2.19 ymol/L
> 778 vs. <577 ng/mL

> 60 vs. <42 pg/dL

> 684 vs. <484 ug/L

> 56.58 vs. < 39.61 pg/dL
Highest vs. lowest
Highest vs. lowest
Highest vs. lowest

Highest vs. lowest

'
i 0.46 (0.14, 1.50)
_i.__ 0.78 (0.40, 1.51)
_i.__ 0.69 (0.42, 1.14)
_-'__ 0.70 (0.40, 1.30)
. 0.73 (0.62, 0.86)
_‘.__ 0.65 (0.37, 1.09)
_._E_ 0.52 (0.31, 0.88)
(_._é_. 0.56 (0.30, 1.05)
_i_.__ 0.83 (0.45, 1.56)
— 0.88 (0.41, 1.91)
¢ 0.72 (0.63, 0.81)

v

i

T T
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A: B-carotene in blood and lung cancer,

20 pg/100mL

Author Year Sex RR (95% Cl)

Min 2014 M/W —® 083 (0.61,1.13)
Epplein 2009 M/W -8 0.76 (0.60, 0.96)
lto 2005 (@) MW —®-|  0.70 (053, 0.92)
Yuan 2001 M — =1 0.68(0.38, 1.20)
Connett 1989 M f——=— 052(0.25,1.08)
Nomura 1985 M B 092083 1.02)

Overall (l-squared = 32.1%, p = 0.195) @

NOTE: Weights are from random effects analysis

0.81 (0.71, 0.92)
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%
Weight

13.92
20.22
16.33
4.93
3.09
41.51
100.00

70 pg/100mL

A: Retinol in blood and lung cancer,

Author Year sex
Epplein 2009 M/W
Ito 2005 (a) M/W
Yuan 2001 M
Friedman 1986 M/W

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

NOTE: Weights are from random effects analysis

RR (95% Cl)

1.02 (0.81, 1.29)
0.74 (0.60, 0.91)
0.56 (0.32, 0.98)
0.92 (0.67, 1.26)

0.84 (0.67, 1.03)

%

Weight

31.00
33.91
11.39
23.70

100.00

T
.25 5 1

1.5

T T
.25 5



