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= Phytonutrients or phytochemicals

- phyto (= plant, 4| &)

- bioactive nutrient plant chemicals in fruits, vegetables, grains,
and other plant foods that may provide desirable health benefits
beyond basic nutrition to reduce the risk of major chronic
diseases (Liu, 2004).
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Monosaccharide, disaccharide, polysaccharide,

— Carbohydrate i VY < x
= oligossacharide, sugar alcohols

Monounsaturated fat, polyunsaturated fat, saturated

-— _ipids . . +
Lipids fat and fatty acids

Carotenoids, monoterpenoids, diterpenoids,
- Terpenoids i triterpenes, triterpenoidsaponins, sesquiterpenoids,
sesquiterpene lactones, polyterpenoids

Phytochemicals
|

Flavonoids, phenolic acids, stillbenoids, tannins,
—{ Phenolic acids lignans, xanthones, quinones, coumarins,
phenylpropanoids, benzofurans

Glucosinolates, Amaryllidaceae, betalain, diterpenoid,
indole, isoquinoline, lycopodium, peptide, pyrrolidine,
[ piperidine, pyrrolizidine, quinoline, quinolizidine,
steroidal, tropane, amino acids, amine, cyanogenic
glycoside, purine, pyrimidines, proteins, peptides

Alkaloids and
other nitrogen
containing
metabolites

Figure 1. Categorization of phytochemicals. narbome and Baxter, 1993; Campos-Vega and Gomah, zo13.
in Reference Module in Food Science 2016.
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= Let food be thy medicine and medicine be thy food!
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Effects of quer(etm supplementatlon on lipid profile: A systematic review and
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Amirhossein Sahebkar*
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Background: In spite of

(RCTS) have yiclded

quercetin plasna i levels
Aim: of

Metihodk: A systemacc Steraure semcof Mesiine was consced for ACTs that nvesigat the officacy
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Total cholesterol

HDL-C

Triglycerides

Figure 2. Forest plot detailing weighted mean difference and 95% confidence intervals for the impact of quercetin supplementation on plasma lipids

Sahebkar, Crit Rev Food Sci Nutr, 2017.
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\
|8
|

{ Hypertension

Fig. 6. An overview of various possible mechanisms involved in the effect of genistein on hypertension.

Hemati et al, Food Res Int, 2020.
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Table 2. Associations between soy and isoflavone consumption and mortality and cardiovascular disease.
Qutcome Category Study No. of MA Estimates 95% C1 No.of Cohott Case RCT Effects P [%] Egger ™ = al 0 I A= EI"E g $I 7'_
cases/total  metric studies control model test = P —1
in MA pvalue oF ol =1
(m,my \ get # XE oL )l
Significant associations
VD mortali Fs B4 1010/69529  RRY . 0.73-097 3 3 0 0 JRandom 00  NA o X X0 Il_} —1
ok Hsi Sd=ol SHE
jon-significant assaciations
All-causes mortality Soy B4 18002/141335 RRY 09 090-1.02 3 3 0 0 JRandom 385 026 Eo I E} H A4 0 I 01 E.l i |
VD mortality Soy P4 6028140893  RRY 095 0.82-1.10 4 4 0 o JRandom 499 040 1 =

Cancer montality Soy B4 12802/144490 RRY) 098 092-1.05 4 4 0 0 JRandom 00 o045 HI_E 1
Cardlovascular outcomes

'

[m

Significant assodiations

oo Soy 17 269/492 676 RR?) 083 075-093 7 1 7 0 |Random 714 002
Qms« Soy 5 Ges/37302 AR 082 0468099 n 7 4 o frasfom 788 000 — 2
ok sy nawgenie b lomi  emam; se 3 w9/ meim s oo = 5FX|OF M BEIE(CVD)
Endothelial function o J 287 MET T55% 007357 7 o G 77 Bayesian NA  NA
{S¥stolic blood pressure Soy 15517 WMD® _s62mmHg 842,081 12 o [ 1 \Random 692 051 xIE AI,II Eol I_ H[ﬁo.“
Disstolic blood pressure  Soy B9 15517 WMD® 163 mmHg 285,041 12 13 o 12 [Random 251 017 =
Systolic blood pressure ko . 15517 WMDY  _S.47mmHg 842,251 12 o o 12 [Random 545 051 EI‘I 5t ol g, I § 9-'
Disstolic blood pressure 150 B9 1551 WMD?  -203mmHg  -335,-072 12 o ] 12 [Random 00 017 — =
LDL cholesterol Soy  PE 1687/1679* WMDY —483mgdl-l 734,231 3§ o 0 35 [Random 970  NA E HAMS o1
HDL cholesterol soy P4 1659/1651* WMDY 1domgdl' 058223 35 0 0 35 |Random 950  NA |]'|| }-a_——.: HAT-
TC Soy Lo 1630/1617* WMDY -533mgdl~' -835-230 35 o o 35 |Random 990  NA
TAG Soy Pq 1502/1496* WMDY -492mgdl~' =-7.79, -2.04 35 0 0 35 JRandom 920 NA
N\ Plasrma lipoproteinia) ko D71 4894sa+  SMDI 0.08 005,020 10 [ o 10/ Random 00 0.63
Non-significant associations M E)‘Ix{ (=] 9_' gg ol II o}
) o BY 10766/375830 RRY 0.8 038-1.10 2 8 o 0  Random €33  NA R L
Stroke ko B 6184310674 RRY 1.00 081123 6 6 0 0 Random 760  NA Ol Al x‘l 9-| g E=2 | 01
Coronary heart discase Iso PU 6669/308998  RRY 0.96 0.386-1.07 7 7 o 0  Random 27.1 NA [—1 — -
Endothelial function Soy D 12817 med 072% -139.200 17 o 0 7 Bayesian NA  NA

MA, meta-analysis; Cl, confidence interval; RCT, randomized controlled trial; FS, fermented soy; lso, isoflavanes; R, relative risk; OR, odds ratio; SMD, standardized mean E .
difference; WMD, weighted mean difference; ME, mean estimate; NA, not available; CVD, cardiovascular disease; TAG, triglyceride; TC, total cholesterol. 9ot available;

Shighest versus lowest/none; Jany versus none; 925 g per day versus none; 9100 mg per day versus none. *cases control * participants

) Li et al, Mol Nutr Food Res, 2020.
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Effect of calcium sypplemems on risk of myucardi_al - 71IL_1 2' C)nl Aol‘*l on‘l ul“ EI.E-&I
infarction and cardiovascular events: met‘a-?:il:ili‘ _ Al:l E_ g A_||.| % 9' _cr)_l -6; Ao-| Ol 27%
E0HY
Study Relative risk of myocardial Weight
infarction (95% CI) (%)
Baron 1999 —_ . 13

Grant 2005 ——.— 29
Grant 2005 Vit D - m 26

Prince 2006 —_-— 13
id Reid 2006 e 17
o Lappe 2007 ; 1
Reid 2008 ‘ 1
Total “'-
Test for heterogeneity: P=0.038 1.27 (1.01 t0 1.59)
12=0% P=0.96
‘ &g ZH|Ychercistn Bolland et al, British Medical Journa_g-ﬂ“é)%px‘i] = J
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ORIGINAL ARTICLE JBMR"
The Effects of Calcium Supplementation on Verified
Coronary Heart Disease Hospitalization and Death in
Postmenopausal Women: A Collaborative Meta-Analysis
of Randomized Controlled Trials

Joshua R Lewis,? Simone Radavelli-Bagatini,™* Lars Rejrmark,” Jian Sheng Chen* Judy M Simpsan,’
Joan M Lappe.” Leif Mosekilde” Ross L Prentice,” and Richard L Prince'*
. Perth, Ausivata

i Haalth S cences, Frec Hschinson Cancor Research Conte Sestie, WA, US

Calcium supplementation, particularly with vitamin D, has been an approved pablic health intervention to reduce fracture ik
Enthusiasm for this interveeri miigated by meta-analyses suggesting that calcium supplementation with or without
kaminDcreaes myocada trcion (W) 1k howeve,conce b b i o he desnof these e sl We
therefore, undertook  meta-analysis of randomized controlled Tials with placebo or no-reatment control groups to detemmine &
ihese supplemerts ncresse dlause morialty and cownary heart dsease (CHD) risk duding W angea pectors and

al ecord, o n. The Cochiane.
Central Fegiser of Contold Taaks MEDLIE and BYBASE dlm.m were searched from January 1, 1966, to May 24, 2013, for
potentilly eligibie sudies, reference lisis were check
were equired.
o 63,563 panicipants with 3390 GHD events and 4157 deaths. Two authors extacted the

data independantly with tial data

<ombined ising randomefiecs metasrayss o cakiate the wiatve Gk (. ie s contrbuted D evnts weth pooed

rebitive FR of 096-1.09; p—0:

rmmso[smu T e R Rl s el e e Y
109 [85% 0, 095-12%;

o= ru.zhnu o CHDOSE (ML ATS115 = W I (onchska,curms vl v o st Appcr ha oo et
calcium supplementstion with or without wtamin B increases coronary heart disesse or ab-cau: ity risk i elderly wor
2014 Amencan Saciety for Bone and Mineesl Research.

KEY WORDS:

WOMEN: ALLCAUSE MORTALTY

anaiysis of randomized controlled wials (RCTS) has reparted that
cacum Increases he risk of myocardial
infarction by 27% %) These authors then updated the previous
report by induding a number of ACTs of calcium supplements

Introduction

A\ e ofecanereviewol e scentfcltzranrs
concluded that availsble scientific evidence supports 3 key
role of calcium and wtamin D in the mainenance of skeketal
haslth and recommended a dally Intake of 129 of cakcium and
800 L of Witamin D In elderty women‘" To meet these
requirements, calcium supplements with or without wtamin O
are being widely used by ekdery women” However, a meta

the sk of myocardial infarction by 21% Concerns regarding
the appraach taken in these meta analyse: have been rised. 1

Myocardal infacton is only one o seven cirical presenta
tions of coronary artery disease that i best captumed g the

ek s 101 e 3201 sy 01, e et rins iy 167014
e Mk e WA 6003 At £ Do sy
Ak cral S
o f e g M R, Vo33, 1y 91,
Do vasoapensa
2014 Amerian SockyfrBone v el Bemach

ﬁ ZAH|fcHet et

g bdoreation
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oy EERESXe EEEE

- 9I-AExx-"9|. Al 74 AH=
= 8 =3 O © 19
7ol S0l M gle
— mMT—Il - — — O HADO
a Myocardial Infarction
Cateium Piacobo Risk Ratio Risk Ratio
Study or Subgroup _ Events _Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C|
Grant 2005 (Ca) 26 1113 13 1128 4T% 203(1.05,382)
Grant 2005 (CaD) 23 1104 18 1136 54% 1.31[0.71, 242)
Jackson 2006 411 18176 390 18106 59.5% 1.05 (0,92, 1.20) -
Lappe 2007 5 B 2 288 08% 0.81[0.16, 4.14]
Larsen 2004 85 2083 T2 2788 18.0% 085062, 1.19) —
Prince 2006 21 789 20 730 56% 1.00 [0.54, 1.82) ey
Reid 2006 31 732 21 730 6.8% 1.49 (0.88, 2.57) g——
Sambrook 2012 1 139 3 288 04% 0.69 [0.07, 6.58]
Total (95% CI) 25008 25203 100.0% 1.08 [0.93, 1.25] »
Total events 530
Heterogeneity: Tau = 0.00; Chit = 7.58, df = 7 (P = 0.37); I = 8% baos oF PR

Test for overall effect: Z = 1.00 (P =0.32)

Lewis et al, JBMR, 2015
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REviEW Annals of Internal Medicine

Calcmm Intake and Cardiovascular Disease Risk
Review and M !

Mei Chung. MPH, PRD; Alce M, Tang, SCM, PRD; Zhwan Fa, MPH; Ding Ding Wang, MPH; and
Sydne Jenviter Newberry. M, FhD

Background

intaining bone
I body calcium
nd

healthy adults

MeT

matic roview implemented the sa
s the 2000 evidance ropant axaminng

Sae ako:
Relsted sticle R 867
Editorial comment N =
Wab-Only
Suppemant

ZA|chechet 2

Graduate School of Cancer Science and Policy
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o significant differences in
risk for CVD events between groups
receiving calcium or calcium plus
vitamin D and those receiving
placebo in the meta-analysis of 4
randomized trials, as well as in the
meta-analysis of 26 cohort studies

and 1 nested case-control study.

Funded by the National
Osteoporosis Foundation (NOF).

Chung et al, Ann Int Med, 2016
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Annals of Internal Medicine CLINICAL GUIDELINE

Lack of Evidence Linking Calcium With or Without Vitamin D 1eHi —
Supplemen'ta'ﬁontoﬁar('iiovascularDiseavsein GeneraIIyH_ealthy - Based on the EXIStlng peer
Adults: A Clinical Guideline From the National Osteoporosis reviewed Scientiﬁc literature
including Chung et al’s evidence

report,
the NOF and the American
Society for Preventive

Cardiology (ASPC) announced a
clinical guideline that there is
moderate-quality evidence that
calcium with or without vitamin D
intake from food or supplements
has no association with CVD in
generally healthy adults.

Kopecky et al, Ann Int Med, 2016

Only
- _ e ———— alo
\% oA SN Y ME
s /’ Graduate School of Cancer Science and Policy
. 40

Iy Myung et al, 2020: under review

» Those inconsistent findings are thought to be attributable to
different selection criteria that were used in each meta-
analysis, such as type of study, study population, and inclusion of
unpublished data.

= We investigated the associations between the use of calcium
supplements and the risk of CVD by conducting a
comprehensive meta-analysis of prospective cohort studies and
randomized, double-blind, placebo-controlled trials (RDBPCTs)
with various subgroup analyses according to important factors
that can affect the results.

5] FAcher et YAE o
e Graduate School of Cancer Science and Policy NATIONAL CANCER CENTER
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Figure 1. Study selection.

Results

1495 Records identified through database searches using keywords
and bibliographies of relevant articles
751 PubMed
266 EMBASE
464 Cochrane Library
14 Bibliographies

286 Duplicate articles excluded

1209 Records screened based on review of title and abstract

1124 Records excluded

85 Full-text articles assessed for eligibility

56 Excluded
22 Not relevant study
16 Use of serum calcium levels or dietary calcium intake
10 Sharing an identical population
5 Insufficient data
2 No use ofan identical placebo group
1 Openlabel trial

13

29 Studies included in meta-analysis
16 Prospective cohort studies

Myung et al, under review
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Figure 2. Use of Calcium and Risk of C Disease in a R;

d

ffects Meta-

analysis of Prospective Cohort Studies. RR, relative risk; CI, confidence interval.

.y Results

Weight (%)

Study RR (95% CD

Cardiovascular disease (n=16) [
1999 Bostick - 0.88(0.64,1.23)
2003 Al-Detaimy — 0.87(0.64,1.19)
2009 Pentti I 124(1.02,1.52)
2010Shah 0.82(0.67,1.01)
2012Li ﬁf 1.20(0.38,3.78)
2013 Chan 0.59(0.30,1.18)
2013 Michasisson - 1.12(0.91,1.37)
2013V; + 1.62(0.27,9.75)
2013 Xizo - 1.20(1.05,1.36)
2014 Paike - 0.82(0.74,0.92)
2015 Adsbamowo = 1.13(0.93,1.38)
2016 Provan I —=—— 3003965
2016 Rasfiald — 1.16(0.88,1.53)
2016 Yang —— 1.22(0.99,1.51)
2017Um — 0.95(0.78,1.16)
2018 Harvey - 1.02(0.52,1.13)
Overall (= 68.4%) P 1.04(0.94,1.15)

Coronaryheart disease (n=13) I
1999 Bostick d 0.88(0.64,1.23)
2003 Al-Dataimy —s= 0.87(0.64,1.19)
2009 Pentti —— 124(1.02,1.52)
2010Shah E— e 0.71(0.42,1.22)
2012Li | —————— 239012512
2013 Michaslsson —=— 1.13(0.84,1.52)

2013V; : 0.95(0.42,2

2013 Xizo = 1.19(1.03,1.37)
2014 Paikc - 0.71(0.61,0.83)
2016 Provan | ———=>3390413508
2016 Raffield —— 0.87(0.52,1.49)
v L. 1.28(0.97,1.70)
= 1.02(0.92,1.13)
i 1.05(0.90,1.22)

Cerebrovascular disease (n=8) I
2010Shah —= 0.79(0.51,1.18)
2012Li —p— 1.05(0.55,1.99)
2013 Michaelsson —r 0.71(0.46,1.10)
2013 Van Hemelrijeld 0.42(0.08,2.16)
2013 Xizo 1.14(0.81,1.61)
2014 Paikc 1.03(0.87,1.21)
2015 Adsbamovo 1.13(0.93,1.38)
2016 Yang 0.96(0.76,1.21)

1.01(0.92,1.12)

Overall (I* =0.0%)

5.30
5.60
8.06
7.92
0.73
186
793
031
9.82
1030
8.11
151

= Meta-analysis of prospective
cohort studies
No significant
between calcium supplements and
CVD/CHD/CrbVD.

association

8.08
1043
100.00

8.19
8.52
10.80
5.00
3.04

Myung et al, under review
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Figure 3. Use of Calcium Supplements and the Risk of Cardi Disease in a Random-effects
Meta-analysis of Randomized Controlled Triaks. RR, relative risk; CI, confidence interval. Avenll et
al’s trial*® used both calcium alone and calcium plus vitamin D in the supplementation groups. Thus, a fotal
of 14 trials were included in the analysis.

Study RR(95%CD) Weight (%)
Cardiovascular disease (n=14) i

1990 Dawson-Hughes E——— ] 0.17(0.01,421) 007
1995 Reid st 2.11(0.20,2228) 0.12
1999 Baron 1.09(0.78,1.53) 6.07
2000 Bonithen Kopp 312(0.13,7608) 007
2005 Brazier 123(0.39,3.83) 052
2006 Prince 110(0.76,1.58)  5.14
2007 Bonnick 0.50(0.05,5.46) 012
2007 Lappe 0.75(0262.22) 059
2008 Reid 396(0.50,3128) 0.16
2010 Chailurkit 4.88(0.24,100.93) 0.07
2011 Bolland 116(1.04,130) 54.13
2012 Avenell 1.08(0.87,1.35) 14.00
2012 Avenell (vitamin D) L 1.11(0.89,1.39) 13.77
2013 Bolland [ 143(099,2.05) 5.18
Overall (© =0.0%) " 115(1.06128) 100,00

Coronary heart disease (n=9)
1999 Baron
2005 Brazier
2006 Prince

- 1.10(0.76,1.58) 792
2007 Lappe t——) 0.65(0.09,4.5) 028
2008 Reid t 7.47(0.43,129.50) 0.13
o
=
L
1

1.09(0.75,1.60)  7.34
5.10(0.25,10454) 0.12

2011 Bolland 1.16(1.01,1.33)
2012 Avenall 1.09(0.82,1.45)
2012 Avenell (vitamin D) 122(0.91,1.65)
2013 Boltand 1.49(0.86,2.57)

Overall (FF =0.0%) 1.16 (1.05,1.28)

Cerebrovascular disease (n=12)

1990 Dawson-Hughes €——————[—— 0.17(0.01,421) 022
1995 Reid — % T 2.11(0.20,2228) 040
1998 Baren — 1.10(049,2.46) 337
2000 Bonithon Kopp —f—— 3.12(0.13,7608) 022
2005 Brazier —_— 1.02(0.06,1609) 029
2007 Boanick r—— 0.50(0.05,546) 038
2007 Lappe = 0.81(0.22,298) 129
2008 Reid - 0.50(0.03,7.84) 029

2011Bolland Yeert 1.18(0.96,1.45) 52.10
2012 Avenell - 1.08(0.74,1.57) 15.65
2012 Avenell (vitamin D) = 0.98(0.68,1.40) 1721
2013 Bolland = 137(0.83,2.28) 859
Overall (I =0.0%) ] 113(0.97,131)  100.00

1y Results

* Meta-analysis of RDBPCTs
An increased association

between calcium supplements
and CVD/CHD, not CrbVD.

- RR = 1.15 (95% CI, 1.06-1.25)
for CVD

- RR =1.16 (95% CI, 1.05-1.28)
for CHD

Myung et al, under review
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Effects of antmxldant supplements on cancer
is of randomized controlled
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S.-K. Myung™#", Y. Kim', W. Ju’, H. J. Chot* & W. K. Bae®
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RESEARCH

Efficacy of vitamin and antioxidant supplements in
prevention of cardiovascular disease: systematic
review and meta-analysis of randomised controlled
trials

R oPen Access

Seung-Kwon Myung senior scientist'*, Woong Ju associate professor’, Belong Cho professor’,
Seung-Won Oh assistant professor’, Sang Min Park associate professor', Bon-Kwon Koo associate
professor®, Byung-Joo Park professor®, for the Korean Meta-Analysis (KORMA) Study Group
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U.S. Preventive Services Task Force

Vitamin, Mineral, and Multivitamin Supplements for the Primary Prevention of

Cardiovascular Disease and Cancer: U.S. Preventive Services Task Force

Recommendation Statement
DRAFT

Summary of Recommendations and Evidence

for the

disease or

The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the use of
cancer.

This is an | statement.

The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the use of single- or paired-nutrient supplements (with the exception of beta-

carotene and vitamin E) for the prevention of cardiovascular disease or cancer.

This is an | statement.

disease or cancer.

The USPSTF recommends against the use of beta-carotene or vitamin E forthe of

This is a D recommendation.
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Use of Omega-3 Fatty Acid Supplements Has
Insufficient Clinical Evidence for Treatment of
Hypertriglyceridemia: A Meta-Analysis of Randomized,
Double-Blind, Placebo-Controlled Trials
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