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(Lutein)

2005 7 7

(SR)

Cochrane Handbook for Systematic Review SR
PubMed Web J-Dreamlll

(RCT)
(MPOD)

Totality of evidence SR
PROSPERO (ID: CRD42015017368)

RCT6 5 1
5 5 RCT
MPOD
6mg-20mg RCT
RCT 1 10mg
10mg-20mg

1/11



1 10mg-20mg

(Lutein)
(Systematic Review: SR)

Participant ( ):

Intervention ( ): (Lutein)
Comparator ( ):

Outcome ( ):

Study design ( ):

Cochrane Handbook for Systematic Reviews (http://handbook.cochrane.org)

PRISMA 2009
statement.org/statement.htm

(RCT)

Primary outcome
(Serum lutein)

(MPQOD)
Secondary outcome

2/11

http://www.prisma-



e PubMed [http://www.ncbi.nlm.nih.gov/pubmed]

. WERB [http://login.jamas.or.jp]
e J-Dream Il [http://jdream3.com]
PubMed WEB
J- Dreamlll
3
AND

Inclusion criteria

Exclusion criteria full-text

RCT SR RCT
SR RCT

1 Inclusion criteria

1) (Clinical Trial)

Meta-analysis, Systematic
review
2) (
)
3)
(
)

4)

2 Exclusion criteria

3/11



1)

2)

EndNote X7
MS Excel
MS Excel Review Manager 5.3

Cochrane Handbook Chapter 8 Assessing risk of bias in included
studies
(http://handbook.cochrane.org/chapter_8/8_assessing_risk_of bias_in_
included_studies.htm)
6

1) Random sequence generation( )

2) Allocation concealment( )

3) Blinding of participants and personnel(

)

4) Blinding of outcome assessment(
)
5) Incomplete outcome data( (
)
6) Selective reporting( )
low risk unclear risk

high risk 3

CONSORT statement (http://www.consort-statement.org)

1)
2)
3)

4)

5)
6)

4/11



7)1

Evidence Based Medicine (EBM)

8)
9)
10)
Meta-analysis
3
2
C
C
B C
C
B
A FA
B: TL ( ) 1
C: 1A ( )
[ ]
PubMed
616
536 2
Web  J-Dreamlll
57 J-Dreamll|
PubMed 11

5/11

72

Cochrane Review

101

94

17

80



7 1
PubMed 6
PubMed J-Dreamlll
6
Cochrane Handbook risk of bias assessment
”High risk”, “Unclear risk”, “Low risk 7 3
1
”High risk” “overall high risk”, 1 “Unclear
risk” ”overall unclear risk”,
’low risk” ”overall low risk”
Risk of bias assessment RCT

"overall low risk”

Rosenthal 2006 ID 385
”High risk of bias”

AMD
5 RCT 2
5 4 AMD
ID157 Tanito 2012 PubMed Web
5 RCT
5 RCT
(Serum lutein concentration)
(MPOD) ( )
3

Serum Lutein concentration

6/11



ID157 Tanito 2012  1D406 Kvansakul 2006 3
3a

Macular Pigment Optical Density (MPOD)
5} 3 ID119 Yao 2013, ID121 Huang 2013, ID157 Tanito
2012 MPOD 3b
Yao 2013 0.25° 1.0°
MPOD 3.0°

Huang 2013 MPOD
(r=0.22, p<0.05)
Tanito 2012
(RRS) MPOD

3 RCT (ID119 Yao 2013, ID288 Ma 2009, ID406 Kvansakul 2006)

Yao 2013 Ma2009 (Contrast Sensitivity)
(Glare Sensitivity) Ya02013
2.5°
Ma2009 (6mg/d) 2.5°
6.3° (p<0.05)

(12mg/d) 0.7°
(1.0° ,1.6° ,25° ,4.0° ,6.3°)

(p<0.05)

Ma 2009  Kvansakul 2006 (visual acuity)

Ma 2009 (UCVA) (BSCVA)

(12mg/d)
UCVA

BSCVA

Kvansakul 2006 (Contrast Acuity
Assessment)

7/11



6émg/d 20mg/d
10mg/d Ma 2009 (6mg/d)
(12mg/d)
10mg/d
10-20mg/d

e Meta-analysis

. RCT
1 2 6
(1D385) AND (N=45)
3 RCT
)
x AMD 3 9
45 AND
( )
[ ]
5 RCT

Yao 2013 (ID119)
Ma 2009 (1D288)

8/11

Tanito

Ma

Rosenthal et al.

AMD

AMD



A-3.

A-4.

20mg

RCT

(Body of Evidence)

MINDS

(http://minds4.jcghc.or.jp/minds/guideline/manual.html)

RCT

)
)
4
1
1 10mg-
MPOD
( )
MPOD
Ma
(12mg/d)

9/11



1 10mg/d-20mg/d

RCT

ID 119 Yao Y, Qiu QH, Wu XW, et al. Lutein supplementation improves visual
performance in Chinese drivers: 1-year randomized, double-blind, placebo-
controlled study. Nutrition (Burbank, Los Angeles County, Calif) 2013;29(7-
8):958-64.

ID 121 Huang YM, Yan SF, Ma L, et al. Serum and macular responses to multiple

xanthophyll supplements in patients with early age-related macular degeneration.
Nutrition (Burbank, Los Angeles County, Calif) 2013;29(2):387-92.

10/11



ID 157

ID 288

ID 385

ID406

PRISMA
M
0

Tanito M, Obana A, Gohto Y, et al. Macular pigment density changes in Japanese
individuals supplemented with lutein or zeaxanthin: quantification via resonance
Raman spectrophotometry and autofluorescence imaging. Japanese journal of
ophthalmology 2012;56(5):488-96.

MalL, Lin XM, Zou ZY, et al. A 12-week lutein supplementation improves visual
function in Chinese people with long-term computer display light exposure. The
British journal of nutrition 2009;102(2):186-90.

Rosenthal JM, Kim J, de Monasterio F, et al. Dose-ranging study of lutein
supplementation in persons aged 60 years or older. Investigative ophthalmology
& visual science 2006;47(12):5227-33.

Kvansakul J, Rodriguez-Carmona M, Edgar DF, et al. Supplementation with
the carotenoids lutein or zeaxanthin improves human visual performance.
Ophthalmic & physiological optics : the journal of the British College of
Ophthalmic Opticians (Optometrists) 2006;26(4):362-71.

(Lutein)
V-7 V-10 V-11 V-13 V-14 V-16

2009

PRISMA

11/11
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ver. 1.4 2015.4.30

HORI



T TP PR PR PPROUP 4
2 et eeeeeeeeeeeeeteeaEeeiheeaEeeaeeeateeabe e bt eabeeaheeeheeoee oAt e beeeheeeheeeheeeh bt eR bt e Rt e nbeenbeenheeeaneenne e 4
0 OSSP PR TP PRTORRPRPRRPRN 4
2. et b e be e nbe e e e e e 4
720 T TSSOSO PSPPI 5
/0 01 O TSP UPRPR PR 5
0 T SO P PP PR 5
2. 4 ettt b et nreen e nre 7
72 T TSP UPUUR PR 7
72 75 TSP R P PP PRTORRPRURRPRN 7
2.0 e 8
2. 5.3 bbbt 8
2 D bbb nbe e e e b 8
TSP 9
01 R RO P POV URRURTPPUPN 9
U USRSV RTURTOPROPROPRN 11
B 3 e ———————————— 13
i e 13
B D bbb e ae e 17
3.6 Meta-analySiS e e 17
TSRO PP PR PP 17
3.8 RO T bbb bbb b 17
39 18
3.10 (Body of Evidence) 18
TR P UP PR OTRRPP 20
D e ——————————————— 20
PSP OOV TRV RURTURTUPPPN 20
AppendiX | PRISIMA e 21



0 (Structured summary)

(Lutein)

Cochrane Handbook for Systematic Review

PubMed

AMD
(Randomized Controlled Trial: RCT)

(Macular Pigment Optical Density: MPOD)

Cochrane Handbook  Risk of bias assessment

Totality of evidence

PROSPERO (ID: CRD42015017368)

PubMed J-Dreamlll RCT6

RCT
1 6.0mg~20mg
RCT 1 10mg

10mg/d-20mg/d

Age-related Macular Degeneration:AMD

(Systematic Review: SR)

Web J-Dreamlll
(Serum lutein)
J-Dream Il PubMed 5
5
MPOD
RCT
1 10-20mg

RCT



Age-related Macular Degeneration: AMD

(Lutein) (Systematic Review: SR)
Participant ( ): AMD
Intervention ( ): (Lutein)
Comparator ( ):

Outcome ( ):

Study design ( ):

Cochrane Handbook for Systematic Reviews (http://handbook.cochrane.org)

PRISMA

http://www.prisma-statement.org/statement.htm  Appendix |

PROSPERO (ID:
CRD42015017368)
2.1
(RCT)
AMD
2.2

Primary outcome

(Serum lutein)

(MPOD)

Secondary outcome



2.3
231
e PubMed [http://www.ncbi.nlm.nih.gov/pubmed]

. WERB [http://login.jamas.or.jp]
e J-Dream Il [http://jdream3.com]
PubMed WEB J-Dreamill
2.3.2
3 AND
e PubMed ( : 2015/02/03)
#1 Lutein OR luteus OR Xanthophyll 9,136

#2 macular degeneration OR AMD OR age-related maculopathy OR macular dystrophy OR macula* OR | 1,173,520

“yellow spot” OR eye OR eye disease OR ophthalm* OR ocular OR vision OR visus OR visual*

#3* | (randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab] OR placebo [tiab] | 3,020,157
OR drug therapy [sh] OR randomly [tiab] OR trial [tiab] OR groups [tiab]) NOT (animals [mh] NOT

humans [mh])

#4° | (randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized controlled trials [mh] OR | 5,319,112
random allocation [mh] OR double-blind method [mh] OR single-blind method [mh] OR clinical trial [pt]
OR clinical trial [mh] OR (*“clinical trial” [tw]) OR ((singl*[tw] OR doubl* [tw] OR trebl* [tw] OR tripl*
[tw]) AND (mask* [tw] OR blind* [tw])) OR (“latin square” [tw]) OR placebos [mh] OR placebo* [tw]
OR random* [tw] OR research design [mh: noexp] OR comparative study [pt] OR evaluation studies
[pt] OR follow-up studies [mh] OR prospective studies [mh] OR cross-over studies [mh] OR control*
[tw] OR prospective* [tw] OR volunteer* [tw]) NOT (animal [mh] NOT human [mh])

#5 Clinical trial[pt] OR Clinical trials as topic[MH] OR clinical trial*[All] 1,107,567

#6 #3 OR #4 OR #5 6,706,948

#7 (systematic[sb] OR Review[pt]) OR systematic review [all] OR ((meta-analysis [pt]) OR meta-analysis | 2,069,612
[mh]) OR meta-analysis [all]

#8 #6 OR #7 7,988,418

#9 #1 AND #2 AND #8 616

a Ref: Cochrane handbook v5.1.0 chapter 6 Box 6.4a Randomized Trials

b Robinson KA, Dickersin K. Development of a highly sensitive search strategy for the retrieval of reports of controlled
trials using PubMed. International Journal of Epidemiology 2002; 31(1):150-3. Pubmed comparative study [pt]
OR evaluation studies [pt]




. web ( : 2015/02/03)

#L|" "OR™ " OR "Lutein" OR "Luteus™ OR "Xanthophyll" 1,532
#2 |« "OR" "OR" "OR" "OR" "OR" "OR| 376,286
“ ” OR “ ” OR™ "OR™ "OR " " OR “macular degeneration” OR
AMD OR *“age-related maculopathy” OR “macular dystrophy” OR macular OR “maculate” OR
“macula” OR “yellow spot” OR eye OR “eye disease” OR “ophthalmic” OR “ocular” OR *“vision”
OR *“visus” OR *“visual”
#3 |#1 AND #2 240
#4 |- ” OR “ ” OR “ ” OR “ ” OR “ ” OR “ 7| 280,903
OR " "OR™ "OR" "OR"
"OR " "OR ™ "OR " "
OR “ ” OR “ ” OR “ ” OR “
” OR “ ” OR “ ” OR “Clinical trials” OR “Clinical trial” OR
“Clinical study” OR “Clinical studies” OR “Clinical research” OR “Comparative study” OR
“Comparative studies” OR “Comparative research” OR "comparison study” OR “comparison
research™ OR “Meta-analysis” OR “Systematic Review”
#5 |#3 AND #4 57
e J-Dreamlll ( 2015/02/05)
#L | " "OR™ " OR "Lutein" OR "Luteus" OR "Xanthophyll" 22,259
#2 | “ "OR™" "OR™" "OR™ "OR™ "OR™ "OR | 899434
“ ” OR “ ”OR"™ "OR™" "OR" " OR “macular degeneration” OR
AMD OR *“age-related maculopathy” OR “macular dystrophy” OR macular OR “maculate” OR
“macula” OR “yellow spot” OR eye OR “eye disease” OR “ophthalmic” OR “ocular” OR “vision”
OR *“visus” OR *“visual”
#3 | “ ” OR “ ” OR “ ” OR “ ” OR “ ” OR “ 483,198
” OR" "OR" "OR" "OR"
"OR" "OR" "OR"
"OR “ ” OR “ ” OR “ ” OR
“ ” OR “ ” OR “ ” OR *“Clinical trials” OR *“Clinical trial”
OR “Clinical study” OR “Clinical studies” OR *“Clinical research” OR “Comparative study” OR
“Comparative studies” OR “Comparative research” OR "comparison study" OR *“comparison
research” OR “Meta-analysis” OR “Systematic Review”
#4 | #1 AND #2 AND #3 72




2.4

Inclusion criteria

Exclusion criteria full-text
RCT SR RCT
SR RCT
1 Inclusion criteria
1) (Clinical Trial)

Meta-analysis, Systematic review

2) (
)
3) (
)
4)
2 Exclusion criteria
1)
2) AMD
25
EndNote X7 MS Excel
MS Excel Review
Manager 5.3
25.1

Cochrane Handbook Chapter 8 Assessing risk of bias in included studies

(http://handbook.cochrane.org/chapter 8/8 assessing_risk of bias_in_included studies.htm)

6
1) Random sequence generation( )

2) Allocation concealment( )



3)
4)
5)
6)

2.5.2

Blinding of participants and personnel( )

Blinding of outcome assessment( )

Incomplete outcome d

Selective reporting(

ata(

(http://www.consort-statement.orq)

253

254

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

(2.5.1

)

low risk unclear risk high risk 3

CONSORT statement

Meta-analysis

Cochrane Review



Evidence Based Medicine (EBM)

A: FA
B: TL ( )
C: 1A ( )

3.1
PubMed
616

la. PubMed

Systematic Reviews

AMD
AMD

SR ( RCT

80
la

610 )

SR

la

397
86
50

31

25

10

536



la (PubMed)

[ PubMed n=616 ]

JEBRFREZE(n=397)

#RZZE 70 (n=86)

W TAETFRUIENBULS (I IRIERED 7O M D LFEIE(C A - T BRIR TR
(n=50)

WFAETIRUIENB UL (I IRBEREN 7O 1L 182 (2 -~ Tl y Systematic
Reviews(SRs) (n=3)

VRAON ) ==
I AN EE

ERR 3T (n=66)
SR (n=14)

~—

LRADN) ==
PROMEAE

b5t (nemE% S s ERRTZRO0=31)
| EEEHRIASR(=4)

BRIk TR -
{ il } [ SR (n=10) ]

(wrvnren | (aamuzowton | (e 2Eon
HESUBREHE (n=25) {E&(n=3)

F—2iH
(RE-BFEDH)
(n=6)
Web  J-Dreamlll
57 J-Dreamlll 72 17 PubMed 11
101
94 7 2
7
1 PubMed 6
1b 1b
1b Web  J-Dream Il (101 )
79
15

10



4
1b ( J-Dream I111)
[ Ed 5% n=57 ] [ J-Dreamlll n=72 ]
n=112
E18 PubMed
(J-Dreamlll) n=11
- 5 JEBRRZE(n=79)
TRAS == 5 A ) )
; LFAVERBUEUL (BN T
A AnzE DB Ao THU ERRHIZE (n215) 1
TRAS == 5
RRoh e
22 (
S REFENRATRO=2) |
[ BRI (n=5) ]
ILFA/TTA TADILTA LSO YE
(=2l n=1 ESUESFIn=4
PubMed&E {8
3.2
PubMed J-Dreamlll
6 Cochrane Handbook
risk of bias assessment 2.5.1 "High risk ()",
“Unclear risk ()", “Low risk ( )” 3
1 "High risk” “overall high risk”, 1
”Unclear risk” "overall unclear risk”,
"low risk” "overall low risk” 2

11



Risk of bias assessment

”overall low risk”
Rosenthal 2006 1D 385
“High risk of bias”

RCT

AMD
3.8
2
2
o
g
=
] —_
E 3
w 5 B
™ L
5%k
§ v 2 § 3
= F TR
g = £ o §T -
T £ & L &8 =5
s g & 8 3
s & S E § ¢
5 4 5 £ 5 T
= = 3 w ol
I = 4, ¥ = 8
T g ¢ ©® T g
o E a @ E —
4 ¥ ©§ E & 2
s U g £ £
B NEE
wi c uﬂ- uﬂ- ﬁ =
E & o o f§ £ _
$ 5 £ £ E 3
£t & £ 2 g 2 ¢
£ 2 5 E E & &
ovan2012 |2 @ | @| 72 |72 (@7
121Huang 2013 [ 2 |2 (@ |2 |2 |@]| 2
157 Tanio 2012 (@ |72 (@ (@ |72 (@] 2
288 Maz009| 2 |2 |2 |2 |2 |2 |7
385 Rosenthal 2006 | 2 |7 | @@ @@ | @
406 Kyansakul 2006 | (2 ? ? ? T 7 T
Random Sequence generation ( );
Allocation concealment ( );

Blinding of participants and personnel (

Blinding of outcome assessment(

Incomplete outcome data (

Selective reporting( );
Overall ( )

12



No.
119

121

157

288

406

3.3

Yao

Huang

Tanito

Ma

P (Participant)

Web
5 RCT
Risk of bias
2013 Unclear
2013 Unclear
AMD
2012 Unclear
2009 Unclear

Kvansakul 2006

3.4

Serum Lutein concentration

Unclear

5 RCT

(Serum lutein concentration)

ID157 Tanito 2012

3a

120

108

22

37

38

)

I (Intervention)

20mg/d

10mg/d
20mg/d

10mg/d
6mg/d

12mg/d
20mg/d

3

RCT 2

AMD

ID157 Tanito 2012

12

48

12

ID406 Kvansakul 2006

13

C (comparison)

(MPOD)

PubMed

O(Outcome)

20mg/d

12mg/d



3a
No.
119 P: n=120 12 n/a
I: 20mg/d
n=60
121 P:50 48 11
AMD n=108 0.318+ 0.251;
11: 1.350+ 0.503
(10mg/d); n=27 12
12: 0.301+ 0.225;
(20mg/d) n=27 1.876x 0.907
13: 13:
10mg/d 0.244+ 0.263;
10mg/d 1136+ 0.542
n=27
288 P:22-30 12 1. 0.36x 012
, n=37 0.61+ 0.18
11: 6mg/d 12: 033+ 012
n=12; 0.73+ 0.36
12; 12mg/d
n=13;
n/a=not available ( )

(umol/L)

n/a n/a n/a n/a n/a
n/a n/a

I1 p<0.05; 0.330+ 0.404

12 p<0.05;

13p<0.05; 0.403.330+ 0

n/a 0.35% 0.13; n/a
11 p<0.01; 0.36x 0.07
12 p<0.001

Macular Pigment Optical Density (MPOD)
5 3 ID119 Yao 2013, 1D121 Huang 2013, ID157 Tanito 2012

3b
Ya0 2013 0.25° 1.0°
3.0°
Huang 2013
(r=0.22, p<0.05)

(RRS)

MPOD

Tanito 2012
MPOD

14

n/a
<0.001

n/a
11p<0.05;
12 p<0.05;
13 p<0.05;

n/a

MPOD

MPOD



No.

119

157

P: n=120 12
I: 20mg/d n=60
C n=60
P: 50 AMD 48
n=108
11 (LL)
(10mg/d); n=27
12: (HL)
(20mg/d) n=27
13: 10mg/d
10mg/d
(LZ) n=27
C n=27
P n=22 3
I1: 10mg/d n=11,
C:
10mg/d n=11;

n/a=not available

(log units)
0.25° 048+ 0.18;
0.5° 039+ 0.15
1.0° 0.33% 0.18;
3.0° 011+ 0.10
n/a(Figure )
n/a

RRS:4832+ 503;
AFI: 0.623+ 0.060

( )
RRS 5372

RRS 5972+ 795,
AFI 0.720+ 0.061

RRS 7576

3b

(Macular Pigment Optical Density: MPOD)

n/a

DU
I1: 0.061DU (20.1%);
12: 0.077DU (24.6%);
13: 0.058DU(18.5%);

20%

>40%

RRS=Resonance Raman spectrophotometry (

n/a

12:p<0.05
13:p<0.05

1,2,3months
RRS
0.0817
AFI
p=0.0880-0.2451
( )
RRS

p=0.0236

( )
RRS
p=0.7341-0.9317

(log units)
0.25° 050+ 0.19;

05° 041+ 0.14
1.0° 027+ 0.17;
3.0° 0.08+ 0.09

n/a (Figure
n/a

p=0.0561- RRS 4747+ 691,

AFI 0.610+ 0.080

RRS 5076+ 712;
AFI 0.593+ 0.100

n/a

n/a

n/a

n/a

n/a

1,2,3months

RRS
P=0.0768-0.9080
AFI
p=0.4522-0.7467
( )
RRS
p=0.2143-0.6640

RRS
p=0.0553-0.4994

); AFl=one-wavelength auto fluorescence imaging

15

n/a

n/a

n/a

0.25° p< 0.001;
05° p< 0.001;
1.0° p< 0.005:

3.0° p<0.103
MPOD

(0,10,20mg/d): R=0.222
p=0.048

RRS p=0.1613;
AFI p=0.2603

RRS

RRS P=
0.2942

p=0.0373



3 RCT (ID119 Yao 2013, D288 Ma 2009, ID406 Kvansakul 2006)

Yao 2013 Ma 2009 (Contrast Sensitivity)
(Glare Sensitivity) Ya02013
2.5°
Ma2009 (6mg/d) 2.5°
(p<0.05)
(12mg/d) 0.7°
1.6° ,25° ,4.0° ,6.3° ) (p<0.05)
Ma 2009  Kvansakul 2006 (visual acuity)
Ma 2009 (UCVA) (BSCVA)
(12mg/d)
UCVA BSCVA
Kvansakul 2006 (Contrast Acuity Assessment)
3c
No PICO
119 Ya02013 P n=120,
I 20mg/d  n=60
ot n=60
0:

Mesopic 2.5° (log)
Photopic 2.5° (log)
Mesopic 2.5° (log)

288 Ma 2009 P: 22-30 , n=37
I 1L : 6mg/d n=12;
12: : 12mg/d n=13;
C n=12
O: 25° ANOVA (p=0.003)

UCVA Uncorrected visual acuity (IlogMAR);)
BSCVA best-spectacle corrected visual acuity (logMAR)

12mg/d UCVA BSCVA
(UCVA: r=0.724, p=0.042. BSCVA: r=0.798, p=0.016)
(6mg/d): 25° 6.3°
(p<0.05)
(12mg/d): 0.7° (1.0° ,
16° ,25° ,40° ,63° ) (p<0.05)

16

6.3°

1.0° ,



406 Kvansakul

P: Healthy, n=38

2006 I IL: 6 10mg/d 20mg/d n=6
1Z: 6 20mg/d n=8
IC: 6 10mg/d 10mg/d
10mg/d 10mg/d n=9
IPC: 6 (10mg/d) (10mg/d)n=11
C: n=4 6
o: (CAA) (p=0.001)
35
6mg/d 20mg/d 10mg/d
Ma 2009 (6mg/d) Ma (12mg/d)
Tanito 10mg/d
10-20mg/d
3.6  Meta-analysis
3.7
ID
119 n=120  25-47 12 20mg/d
121 n=108 50 AMD 48 10mg/d
20mg/d
157  n=22 3 10mg/d
288  n=37 22-30 12 6mg/d
12mg/d
406 n=38 6 20mg/d
3.8 RCT
1 2 6 Rosenthal et al. (1D385)
AMD (N=45)
3 RCT
AMD (

17



)
3 x AMD
3 9 45
AMD ( )
PICO
385 Rosenthail P: AMD; n=45 60-91 6 High
2006 I1: Lutein 2.5mg/d;
12: Lutein 5mg/d;
I3: Lutein 10mg/d
C: ;
O: ; 10mg/d
11vsI3: p<0.0001
11vsI2: p=0.0002
12vsI3: p=0.0014
3.9
AMD
5 RCT
Yao 2013 (ID119) Ma 2009 (1D288)
3.10 (Body of Evidence)

MINDS
(http://minds4.jcghc.or.jp/minds/quideline/manual.html)

3.9
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RCT
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Appendix |

PRISMA

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. 0

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data | 03
sources; study eligibility criteria, participants, and interventions; study appraisal and
synthesis methods; results; limitations; conclusions and implications of key findings;
systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known.

Objectives 4 | Provide an explicit statement of questions being addressed with reference to | 04
participants, interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), | 04

registration and, if available, provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report | 07
characteristics (e.g., years considered, language, publication status) used as criteria for
eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with | 05-7
study authors to identify additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits | 05-7
used, such that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in | O7
systematic review, and, if applicable, included in the meta-analysis).

Data collection | 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, | 07-8

process in duplicate) and any processes for obtaining and confirming data from investigators.

Data items 11 | Listand define all variables for which data were sought (e.g., PICOS, funding sources) | 08
and any assumptions and simplifications made.

Risk of bias in | 12 | Describe methods used for assessing risk of bias of individual studies (including | 07

individual studies specification of whether this was done at the study or outcome level), and how this
information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 08

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, | 08
including measures of consistency (e.g., I?) for each meta-analysis.

Risk of bias across | 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., | 07

studies publication bias, selective reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta- | 08
regression), if done, indicating which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, | 09
with reasons for exclusions at each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, | 013
PICOS, follow-up period) and provide the citations.

Risk of bias within | 19 | Present data on risk of bias of each study and, if available, any outcome level | 011-13

studies

assessment (see item 12).
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Results of individual | 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple | 013-17

studies summary data for each intervention group (b) effect estimates and confidence
intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and | 017
measures of consistency.

Risk of bias across | 22 | Present results of any assessment of risk of bias across studies (see Item 15). 011-13

studies

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses,
meta-regression [see Item 16]).

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main | 017-19
outcome; consider their relevance to key groups (e.g., healthcare providers, users, and
policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level | 018-19
(e.g., incomplete retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and | 019
implications for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply | 019
of data); role of funders for the systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and

Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): €1000097. doi:10.1371/journal.pmed1000097
For more information, visit: www.prisma-statement.org.
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n/a=not available

; NS=no significant

ITT
No. PICO PECO FAS
PPS
1 119 Yao, Y, Qiu, Q H, et [Nutrition Lutein supplementation RCT P: (n=120) n=120 12 n/a
al. improves visual performance I: 20mg/d 20mg/d
in Chinese drivers: 1-year n=60
randomized, double-blind, C: Placebo n=60
placebo-controlled study 0O: MPOD
(MPOD)
NEI-VFQ-25( QOL )
2 121 Huang, Y M, Yan, S F, [Nutrition Serum and macular responses |RCT P: AMD AMD 48 PPS
etal to multiple xanthophyll >50 n=108 10mg/d MPOD
supplements in patients with 11 (10mg/d); n=27 >50 (10mg/d);
early age-related macular 12: (20mg/d) n=27 n=108 10mg/d
degeneration 13: 10mg/d
10mg/d n=27 (20mg/d)
O
MPOD
3 157 Tanito, M, Obana, A, [Jpn J Macular pigment density RCT P: (n=22) n=22 n/a MPOD ( RRS
etal Ophthalmol changes in Japanese 11: 10mg/d n=11; ( 10mg/d 10mg/d AFI )
individuals supplemented with (0.08mg) ) n=11; (
lutein or zeaxanthin: C: (0.08mg)
quantification via resonance 10mg/d n=11;
Raman spectrophotometry and )
autofluorescence imaging O:
MPOD
4 288 Ma, L, Lin, X M, et al. |Br J Nutr A 12-week lutein RCT P: | 22-30 (n=37) n=37 12 n/a
supplementation improves 11: 6mg/d n=12, 6mg/d n=12;
visual function in Chinese 12: 12mg/d n
people with long-term O: 12mg/d
computer display light n=13;
exposure
5 385 Rosenthal, J M, Kim, |Invest Dose-ranging study of lutein  [RCT P: AMD AMD n/a MPD
J, etal. Ophthalmol supplementation in persons 60-91 (n=45) 60-91  |2.5mg/d
Vis Sci aged 60 years or older 1L 2.5mg/d n=15 (n=45)
12: 5mg/d n=15 5mg/d
13: 10mg/d n=15
O: 10mg/d
6 406 Kvansakul, J, Ophthalmic Supplementation with the RCT P: 18-40, n=34 6 n/a ( high mesopic
Rodriguez-Carmona, |Physiol Opt |carotenoids lutein or I 1L 10mg/d n=6 - 20mg/d 18-40 - , |10mg/d — (10mg/d) - contrast aquity threshold CATs
M, et al. zeaxanthin improves human 1Z: Zeaxathin 10mg/d n=8 - 20mg/d n=34-n=38 |20mg/d 20mg/d
visual performance IC: (10mg/d)
(10mg/d) n=9 (10mg/d) scattered light
IP-C: (10mg/d)
(10mg/d) afterPracebo n=11 (10mg/d)

C: Placebo n=11 - n=4

o:
MPOD




-10

No.

R1  |Cochrane Handbook for Systematic Reviews (http://handbook.cochrane.org)

R2  |PRISMA 2009 http.//www.prisma-statement.org/statement.htm

R3  |[PROSPERO the Centre for Reviews and Dissemination; http://www.york.ac.uk/crd/

R4 |CONSORT statement (http://www.consort-statement.org)

R5 |CONSORT statement for herbal intervention ( ) (http:.//www.consort-
statement.org/extensions?ContentWidgetld=557)

R6  |Robinson KA, Dickersin K. Development of a highly sensitive search strategy for the retrieval of

reports of controlled trials using PubMed. International Journal of Epidemiology 2002; 31(1):150-3.
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High=" 2 " Unclear=* / / 1” Low=" 07" 3
High=" 2 ” Unclear=* / / 1” Low=" 07" 3
n/a=not available, ; NS=no significant;
Vs
FAS p p
PPS
119 RCT Unclear  |Low Low Unclear n/a Unclear  [Low Unclear 0 0 0 0 Low (4 mol/L) n/a n/a n/a n/a n/a n/a n/a n/a n/a p<0.01
121 RCT Unclear  |Unclear Low Unclear n/a Unclear  [Low Unclear -1 0 0 0 Low (4 mol/L) [0.330+ 0.403+ n/a NS 10mg/d 0.318+ 0.251 |10mg/d 1.350+ 0.503 ([n/a 10mg/d, n/a 10mg/d, 20mg/d p<0.05
0.404 0.225 20mg/d 0.301+ 0.225 [20mg/d 1.876+ 0.907 20mg/d
p<0.05
288 RCT Unclear  |Unclear Unclear Unclear n/a Unclear  [Unclear Unclear 0 0 0 0 Low (4 mol/L) ]0.35+ 0.13 |0.36%+ 0.07 |n/a NS 6mg/d: 0.36+ 0.12; 6mg/d: 0.61+ 0.18 n/a 6mg/d:p<0.01 |n/a 6mg/d:p<0.01
12mg/d: 0.33+ 0.12;  [12mg/d: 0.73+ 0.36 12mg/d:p<0.00 12mg/d:p<0.001
1
AMD

Minds

2014

2014
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2 7 Unclear=" / 17 Low="* 07 3
High=" 2 ” Unclear="* / / 17 Low="* 07" 3
n/a=not available, ; NS=no significant;
(MPOD)
Vs
FAS p P p
PPS
119 RCT Unclear  [Low Low Unclear n/a Unclear  |Low Unclear 0 0 0 Low MPOD (0.25, 0.5, 1.0, (log units) n/a ( n/a ( NS (log units) n/a ( ) n/a( ) n/a n/a 0.25° p<0.001;
3.0) 0.25° 0.50+ 0.19; ) ) 0.25° 0.48+ 0.18; 0.5° p< 0.001
05° 041+ 0.14 05° 0.39+ 0.15 1.0° p< 0.005;
1.0° 027+ 0.17, 1.0° 0.33% 0.18; 3.0° NS p=0.103
3.0° 0.08+ 0.09 3.0° 011 0.10
121 RCT Unclear  [Unclear Low Unclear n/a Unclear  [Low Unclear -1 0 0 Low MPOD n/a ( ) n/a ( n/a ( NS n/a( ) n/a( ) n/a( ) 10mg/d :p<0.05 [n/a
) ) 20mg/d :p<0.05 MPOD
(R=0.022, p=0.048)
157 RCT Low Unclear Low Low n/a Unclear |Low Unclear 0 1 0 Unclear |MPOD ( RRS :4,747+ 691 |RRS 5076 [n/a ) RRS:4832+ 503; RRS 5972+ 795; 1 20% ( ) n/a
RRS AFIl: 0.610+ 0.080 [+ 712 RRS AFI: 0.623+ 0.060 |AFI 0.720+ 0.061 . 40% RRS
AF| ) AFI: 0.593+ P=0.0768-0.9080 |( RRS 7576 p=0.0561-0.0817 RRS p=0.1613
0.100 AFI RRS 5372 AF| AFI p=0.2603
p=0.4522-0.7467 p=0.0880-0.2451
( ) ( ) RRS
RRS RRS p=0.0373
p=0.2143-0.6640 p=0.0236
( ) RRS
RRS RRS P =0.2942

p=0.0553-0.4994

p=0.7341-09317

AMD

Minds

2014

2014
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High="* 27 Unclear=" / / 17 Low=" 0" 3
High=" 2" Unclear=" / / 1” Low=" 0~ 3
n/a=not available, NS=no significant;
MPOD
vs
FAS p P
PPS

119 [rRCT Unclear |Low Low Unclear n/a Unclear |Low Unclear 1 1 Unclear * Mesopic 2.5° (log) 1.70% 011 Mesopic 25° (log) |n/a NS Mesopic 25° (log) 1.69% 0.15 Mesopic 25° (log) |n/a p<0.05 0<0.05 Mesopic 25° (log) p<0.05
* Photopic 25° 1.69+ 0.16 172+ 025 Photopic 25° 1.69+ 0.17 198+ 023 Photopic 2.5° (log) p<0.05

Mesopic 25° 166+ 0.10 Photopic 2.5° Mesopic 25° 171+ 0.28 Photopic 25° 1.99 Mesopic 25° p<0.05

Photopic 25° 171+ 0.20 + 013
Mesopic 25° 170+ 023 Mesopic 2.5° 1.85+ 0.15 25° (064,10, 16,40, 63)
Mesopic-Photopic
288 RCT Unclear  Unclear Unclear Unclear n/a Unclear  [Unclear Unclear -1 -1 Unclear (uncorected visual acuity, UCVA) UCVA 0.70+ 051 UCVA 0.70+ 054 n/a NS (6mg/d) (6mg/d) n/a UCVA BSCVA n/a UCVA BSCVA
(best-spectacle corrected visual |BSCVA0.046+ 0.15 BSCVA0.050+ 0.18 UCVA 0.79+ 0.42 UCVA 0.76+ 0.29 12mg/d UCVA BSCVA
acuity, BSCVA) 25° 183+ 016 25° 181+ 017 BSCVA0.042¢ 0.12 BSCVA0.019¢ 0.13 (6mg/d: (UCVA: r=0.724, p=0.042. BSCVA: r=0.798, p=0.016)
* 25° 169+ 021 25° 165+ 023 25° 178+ 017 25° 191+ 010 25°
* 25° 171+ 021 25° 174+ 023 (p<0.05)
(12mg/d) (12mg/d) (12mg/d): 0.7°
UCVA 0.76+ 0.29 UCVA 0.65+ 0.47 (10° ,16° ,25° ,
BSCVA0.019+ 0.13 BSCVA -0.023+ 0.10 4.0° ,6.3° )
25° 191+ 010 25° 183+ 014 (p<0.05)
25° 174+ 023 25° 166+ 021
406 RCT Unclear  [Unclear Unclear Unclear n/a Unclear  [Unclear Unclear 0 -1 Unclear ( high mesopic contrast  [n/a n/a n/a n/a n/a n/a n/a n/a n/a p=0.001
aquity threshold CATs
25°
25°

Minds

2014

2014




-13a

RCT “ A” C
“ 27/ 17" 0”7 3
« Amu Bmu gmou D" 4
n/a: not available NS no significant
/ * Vs
n/a n/a n/a n/a n/a n/a n/a
10mg/d 0.318+ 0.251 | 10mg/d 1.350+ 0.503 n/a
RCT/3 -1 0 0 0 0.330+ 0.404 0.403+ 0.225 NS 20mg/d 0.301% 0225 | 20mg/d 1876+ 0.907 n/a
6mg/d: 0.36+ 0.12 6mg/d: 0.61+ 0.18 n/a n/a
0.35¢ 0.13 0.36+ 0.07 NS | 1omgsd: 033+ 012 | 12mg/d: 0.73+ 036
(log units) (log units) n/a
MPOD (0.25 0.25° 0.50+ 0.19; 0.25° 0.48+ 0.18;
05. 1.0 éoi 05° 041+ 0.14 n/a n/a 05° 0.39+ 0.15 n/a n/a (
R 1.0° 0.27+ 0.17, 1.0° 0.33+ 0.18;
3.0° 0.08+ 0.09 3.0° 011+ 0.10
10mg/d :p<0.05
MPOD n/a n/a n/a n/a n/a n/a ( 20mg/d :p<0.05
)
RRS
_ _ _ p=0.0561-
(MPQOD) RCT/3 1 0 1 1 00817
RRS 5072+ 795, ARl
MPOD ( RRS:4832+ 503; - ; . p=0.0880-
RRS AFI;0623t 0060 | AF 0720+ 0061 200 02451
RRS 4,747+ 691 RRS 5,076+ 712 n/a e e ( ' )
AFI AFI: 0.610+ 0.080 | AFIl: 0.593+ 0.100 RRS 5372 RRS 7576 40% RRS
) p=0.0236
(
RRS
p=0.7341-
0.9317
Mesopic 2.5° (log) [Mesopic 2.5° (log) [n/a Mesopic 2.5° (log) 1.69 |Mesopic 2.5° (log) 1.98 [n/a p<0.05
1.70+ 0.11 1.72+ 0.25 + 0.15 + 023
Photopic 2.5° 1.69 [Photopic 2.5° 1.71 Photopic 2.5° 1.69+ Photopic 2.5° 1.99+
+ 0.16 + 0.20 0.17 0.13
RCT/2 -1 -1 -1 -1
2.5° 1.83+ 0.16 25° 181+ 017 n/a (6mg/d) (6mg/d) n/a n/a
25° 1.78+ 0.17 25° 191+ 0.10
(12mg/d) (12mg/d)

25° 191+ 0.10

25° 1.83+ 0.14




Mesopic 2.5° 1.66 [Mesopic 2.5° 1.70 [n/a Mesopic 2.5° 1.71+ Mesopic 2.5° 1.85+ n/a p<0.05
+ 0.10 + 023 0.28 0.15
RCT/2 L ! L ! 25° 169% 021 |25° 165£ 023 |n/a Ca) C) n/a n/a
25° 171+ 0.21 25° 1.74+ 0.23
(12mg/d) (12mg/d)
2.5° 1.74+ 0.23 2.5° 1.66+ 0.21
0.70+ 051 0.70+ n/a (6mg/d) (6mg/d) n/a n/a
0.046 |0.54 0.79+ 042 0.76x 0.29
+ 0.15 0.050 0.042+ 0.019+
+ 018 0.12 0.13
(12mg/d) (12mg/d)
0.76x 0.29 0.65+ 0.47
RCT/2 -1 -1 -1 -1 0019+ -0.023+
0.13 0.10
n/a n/a n/a n/a n/a n/a n/a

Minds

2014

2014
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P
(AMD)

I E
C
o1

1. Risk of bias assessment 3 RCT sequence generation

concealment 1

2. 3 RCT 1

3 RCT ITT 1

4. RCT

1 AMD

Ma 2009 (ID288)
2. 3 RCT
10-20mg
3
4. 3 RCT
3
(
10-20mg/d
02
(MPOD)

1. Risk of bias assessment sequence generation concealment 3 RCT 1

2. 3 RCT

3 RCT ITT

4. 3 RCT

1 AMD

Yao 2013 (ID119)
2. 3 RCT
10-20mg
3.
4. 3 RCT MPOD
4 MPOD
Yao 2013 0.25° 1.0° MPOD 3.0°
Huang 2013 MPOD (r=0.22, p<0.05)
Tanito 2012 (RRS) MPOD
MPOD
10-20mg/d

03

MPOD

1 Risk of bias assessment concealment 3 RCT 1

sequence

2. 3 RCT 1

3. RCT ITT

4.

( )




1 AMD

Yao 2013 (ID119) Ma 2009 (ID288)
2. 3 RCT
6-20mg
3
4.
( )
3
Yao 2013 (constrant sentitivity) (Glare sensitivity) 2.5°
Ma 2009 2.5°
(6mg/d) 25° 6.3° (p<0.05)
(12mg/d) 0.7° (1.0° ,16° ,25° ,40° ,63°)
(p<0.05)
Ma 2009 Kvansakul 2006 (visual acuity)
(UCVA) (BSCVA) (12mg/d)
UCVA BSCVA
Kvansakul 2006 (contrast acuity assessment)
6-20mg/d 6mg/d 12mg/d (Yao 2013)

Minds 2014 2014
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5 RCT
RCT
1 10mg-20mg

6 RCT
1 6.0mg-20mg
10mg
1 10-20mg

RCT
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