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Meta-Analysis for Effect of Dietary Isoflavones on Breast Density and Hot Flush Suppression. Kwon,
So-Jeen and Bang-Ho Song*. Department of Biology Education, Teachers College, Kyungpook National Uni-
versity, Daegu 702-701, Korea — For establishing the efficacy against breast cancer occurrence, women's mam-
mographic breast density and hot flush remission related to pre and post-menopausal symptoms were selected
as biomarkers. Meta analysis applied the final selection of 40 papers from Medline to assess the efficacy of
isoflavone-rich soy or supplements versus placebo under randomized controlled trials. Interestingly, the expo-
sure to the purified isoflavones was more effective than the exposure to the crude extract of soy isoflavones
for hot flush suppression. The length and the amount of dosage dependency is the most appropriately sug-
gested to be one year long with 50~100 mg/day of isoflavone-rich soy or supplements. Funnel plots was used
to interpret the results, overall effect of isoflavones on breast density in post-menopausal women was revealed
to be less effect [effect size: 0.062, 95% confidence interval (CI): 0.005 to 0.12], than that of pre-menopausal
women (effect size: 0.101, CI: -0.003 to 0.205). The reason why breast density was found higher among the
pre-menopausal than the post-menopausal women is that the phytoestrogens of dietary isoflavones were
antagonized against estrogen by the basis of estrogen receptor binding affinity. Overall, the Meta analysis
reported that isoflavone had limited influence on breast density by suppressing the expansion by only 2%,
while it was more effective to suppressing the hot flush, showing a dramatic decrease of 23%.
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251 Potentially relevant abstracts
Identified in PubMed D
(Apr. 1995 - Sep. 2010) & !
Screened for retrieval

L 83 Articles excluded

170 Potentially relevant articles Not blinded
Placebo-controlled RCTY

81 Abstracts excluded

4

g

JL 47 Excluded from inclusion
criteria

87 Selected for intervention study

S

40 RCTs included in Meta-analysis

Fig. 1. Flowchart illustrating extraction precesses of papers
from search to inclusion. "RCT: Randomized Control Trial.
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Table 1. Studies examining association between soy isoflavones intake and breast density repression.

Intervention Number  Dosage Duration Partici- . Effi-
) 2) Breast density 5) References
types age (mg/day) (month) pants cacy
435 N
purified 205 26 mgB 4) not increased Atkinson (2004)
15 mgF 12 post -
red clover  49~65 years | mgG no menopausal symptoms [2]
0.5mgD
purified 74 40 not increased oo
black cohosh 50~70 years Remifemin 6 post no adverse effects Hirschberg et al. (2007) [29]
32'5 mg B percent density reduced
purified 177 but slightly different
red clover 49-65 15 mgF 12 post o + Kataoka et al.(2008) [37]
1 mgG .
0.5 mg D assess breast density
not significantly changed
purified 3% s4g 2436 post 0one mineral density — Marini et al.(008) [46]
(osteopenic) increase
no adverse effects
. 34 100 . _ Maskarinec et al. (2003)
purified 35-46 (76 mg aglycones) 12 pre  not increased 48]
25
180g soymilk
220 126g tofu not significantly changed Maskarinec et al. (2004)
bean extraxt 40~46 58g soy protein bar 24d P ho adverse effects * [49]
31g " powder
23g roasted soy nuts
. 406 . .
purified 40~60 80~120 24 post not modified — Maskarinec (2009) [50]
70
395 50% D
purified 45-65 30% G 36 post not increased — Palacios ef al.(2010) [37]
20% G
Phytosoya
purified 401 40 Pre & _
red clover 35-70 Promensil 36 post not affected Powles et al.(2008) [60]
99
52mgG
bean extraxt 6?230 41 mgD 12 post not increased - E;Zril eus (2008)
6 mg G
Solae

Dpurified represents purified isoflavones from soy bean, alfalfa, black cohosh, etc., and bean extract represents crude extract of soy bean

isoflavones.
Yisoflavone exposure to pre- and post-menopausal women.

3mixed suopplements with B(Biochanin A), G(Genistein), F(Formononetin), and D(daidzein).
“not defined pre- and post-menopausal women when they were exposed to the isoflavones, but they were supppsed to be post-menopausal.

Srepresents “+ positive, and ‘-’ negative.
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Table 2. Studies examining association between soy isoflavones intake and risk of hot flushes severity.

Intervention Number Dosage Duration Partici- Hot flushes Effi- References
types" age (mg/day) (month) pants? cacy®
bean extract 4 éggz 76 3 post reduced the frequency ++  Albertazzi et al. (1998) [1]
urified 51 40 3 st no significant difference +  Baberetal (1999)[3]
P 45~65 Promensil po en :
bean extract 4207< 100 6 post not effective — Balketal (2002) [4]
114 . Lo
bean extract OMNIVOroUs - 12 post alleviate symptoms +  Brzezinski et al. (1997) [8]
bean extract ks 4258 24 1;2‘:; no more effective ~ Burkeeral. (2003)[10]
bean extract 60 90 4 st effective thera +  Carmignani efal. (2010) [11]
40~60 Previna po Py gnant ef al.
bean extract 496~069 60 3 post not relieve acute symptoms +  Cheng et al. (2007) [12]
75 6~12 decreased significantly .
bean extract N 50-75 3 post dose-related effect ++  Colacurci et al. (2004) [14]
purified 479~057 54 12 post positive effects +  Crisafulli et al. (2004) [16]
purified o 54 12 post  effective +  D'Annaerdl (2007)[17]
bean extract 7_5 70 4 post reduce frequency and relief ++  Faure ez al. (2002) [21]
purified 4(1)3(6)5 80 6 post superior efficacy ++  Ferrari (2009) [22]
purified 1 "ESZ 120 12 post not reduce —  Gelleret al. (2009) [24]
bean extract 4 58~05 5 333 4 post decreased +  Haneral (2002) [26]
. 30 .
purified 5060 40 4 post reduced +  Jeri (2002) [35]
purified she0 40-60 3 post  potentially effective +  Khaodlhiar (2008) [38]
. 37 40~160 . . .
purified 4065 Promensil 3 post no significant difference —  Knight et al. (1999) [39]
bean extract 24 1344 12 post  nosignificant difference — Knight et al. (2001) [40]
bean extract 509:‘75 118 3 post no symptomatic relief —  Kotsopoulos ef al. (2000) [42]
bean extract 4 59~960 G g D 4 post not significantly affected +  Lewis et al. (2006) [44]
bean extract 305N870 - 3 post decreased +  Murkies et al. (1995) [52]
bean extract -(Brasz?lian) 60 6 post significantly superior ++  Nahas et al. (2004) [54]
. 62 not alliviated .
purified N 114 3 post (breast cancer patients) —  Nikander et al. (2003) [56]
bean extract 4 56?60 72 6 post no more effective +  Penotti et al. (2003) [59]
177 not alleviates
bean extract 18~49 50 1 - (breast cancer survivers) —  Quellaetal (2000) [61]
. 252 57~82 - .
purified 45-60 Romostil, Promensil 3 post not clinically effected —  Ticeetal (2003) [68]
177 50 effective in reducing .
bean extract (mean=55) G&D 3 post frequency & severity +  Upmalis ef al. (2000) [70]
urified 30 80 3 st significant reduction ++  van de Weijer ef al. (2002) [71]
P 49~65 Promensil (red clover) po gn Y ’
bean extract 4$321 90 3 post not alliviated —  vanPatten et al. (2002) [72]
bean extract 4;3?9 50 3 post no significant effect +  Verhoeven et al. (2005) [75]

Dpurified represents purified isoflavones from soy bean, alfalfa, black cohosh, etc., and bean extract represents crude extract of soy bean isoflavones.

isoflavone exposure to pre- and post-menopausal women.
e+ excellent, “+” good, and ‘~’ negative.
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AE f8ted AA o] aFets H8 Al frikedd, HA3
A=l Higk 2337 247
24 A, AE 5o EpRse] HL(0FAHF patel 4
0.727, 0.003, 0.026)=]] ZFz} -0.184, -0.043, 0.114% A=
g uf, ed o a Ao g2 A A} AT 53
&2 s A 237 vebde. 28y vpyt A4
0.082, 0.684, 0.0740] B2 o] A2Ze}Ro] Xt o] ¥
FoAME Z 2el7} ol Aoz A 1 g7
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Table 3. Meta-analysis for isoflavone efficacy to breast density and hot flushes according to intervention criteria.

Factors Subgroups N ESd" (SD) 0% (p) P (p) Nfs“) Heterogeneity®’
overall breast density 72 0.058 random 0.023 - 0.52, -2
hot flushes 74 0.619 random 0.000 156 0.73,-23
. purified 16 0.018 random 0.711 - 0.51.-1
breast density
. . bean extract 56 0.058 random 0.026 - 0.52,-2
intervension
purified 25 1.588 random 0.000 174 0.94, -44
hot flushes
bean extract 49 0.062 random 0.061 - 0.52,-2
breast area 14 -0.027 fixed 0.491 - 0.49, +1
. dense area 20 0.085 fixed 0.048 - 0.53,-3
breast density
non-dense area 14 -0.102 fixed 0.011 - 0.46, +4
depéndent percent density 24 0.207 random 0.000 1 0.58, -8
variables
severity/intensity 9 0.069 random 0.352 - 0.53,-3
hot flushes  occurrence frequency 56 0.528 random 0.000 92 0.70, -10
vasomoter 9 -0.335 random 0.628 7 0.37, +23
less than 50 mg 10 -0.045 fixed 0.38 - -0.045, +2
breast density  50~100 mg 40 0.092 random 0.013 - 0.092, -4
100~150 mg 22 0.019 fixed 0.543 - 0.019, -1
dosage less than 50 mg 19 -0.103 random 0.132 - -0.013, +4
50~100 mg 40 1.003 random 0.000 161 1.003, -34
hot flushes
100~150 mg 9 0.455 random 0.001 12 0.455, -18
more than 150 mg 2 -0.052 fixed 0.855 - -0.052, +2
. 1 year 50 0.076 random 0.049 - 0.076, -3
breast density
2 years 22 0.041 fixed 0.139 - 0.041, -2
duration below 1 year 56 0213 random 0.032 4 0.213,-8
hot flushes 1 year 12 3.144 random 0.001 177 3.144,-50
2 years 6 -0.575 random 0.434 12 -0.575, +22
. pre-menopausal 12 0.101 random 0.057 - 0.52,-2
breast density
intake post-menopausal 50 0.062 fixed 0.034 - 0.54, -4
hot flus. post-menopausal 73 0.627 random 0.000 156 0.73, -23

Dd=(average value of experimental group-average value of control group)/standard deviation of control group; calculation for effect size
20 value; p<0.05: random effect type, p>0.05: fixed effect type.
3 value; p<0.05: effect differentiation positive. p>0.05: effect differentiation negative.

4)Nﬂ (Fail-safe N); safety values
5)represents Z0.058=0.52, -2%.
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Fig. 2. Plot analysis of overall efficacy between isoflavone consumption and breast density (a) or hot flushes (b). Each graph repre-
sents effect size of isoflavone consumption (right) and control group (left). The value of Effect Size (ES) represents isoflavone efficacy of
suppression to breast density and hot flushes. Isoflavone efficacy revealed more effectively to hot flushes than breast density.
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Aulxo] Sof tigt &3 =71 ZH2) 0.121, 0.91622 4
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USA T pfte 2 F538h20d Ax10.383)y &3 919l
vk, F2H0.009y Asieh HEEE AlstEdA e B4Es)
23S A8, 2 53437](0.048)y5 AIE o mjw]ahA] o
A= QAR =3 UAIF pakel 0.5820] 22 &7} 53]
oFa}el o} h:t] T o] AZElE E8 Ao j:z,] Ay
W= FIbA glel g siM (OFA = pakel 27 0.000) AH
iﬂrﬁﬂ% =83k v}, 34371 FAellM (KRR 75 0.289,
Fx}e] 79 -0.335) Ex0] WAMIEE AA|HPA T I
%—ii&~ = l yebda. USAZF pak@2E 0.005, 0.628)0)
AR A= o}, A= A =A] 4T (Table 4).

T o= AlREEl 74 45w %i a E—erﬂﬂ Al
Z3ld= vl 22 -0.027, -0.102, 0.085, 0.207¢]%)c}. wlet
A AARE 2002770.49, 20102046, 20085=0.53, z0207=
0.580] 22 frfedo], g o2 Agde] dETel vl
Z7ZF 1%, 4% A= Fdgke] Febd ot WAl 53
BE2 I 3%, 8% AE HollaS flvlsiale. A=A
oz olaZehEe] A Al Feddolut wiEA]dd2 A
FrellA dz2el vl A=A dsiAut, DA d ot
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Rkl 3 A =FRR Aoz AAF =
= MRS e olaZeE 58 A gl A
ste, Al e, d3A s 5o a3=37]5 47 0.069,

0.528, -0.3359| B2 249=0.53, 20.525=0.70, z.0335=0.37°]%}
o} whebA] AR A7 3% ZEA, 10% 74, 23% A%
O o|AETE EITE 58 A tiEel] uls) Aol
vebde] QAN 53] FEEE SRl S
FollAM, shFEe] S3lME T2 WA =AM 7
o] QWQH F=17] 0270 0.5288 vERAIEE. o]
OAI pat, A48, UsAZ pik 5= Table 3o A4
® npe} 2ot

S8, 52720 mE o|aZ2k=e| &
o|aZEte] Hdafolut, B8] mhE el o
A B3 AAAA B8-S 247 50 mg w]RHY, 100 mg
°]A} 150 mg B9, 50 mg °]AF 100 mg P|vHY 502
T3kt o] W =71 A7 -0.045, 0.019, 0.0929]
™, 200457048, 20019=0.51, 20,097=0.540| B2 AFF-LZ v =
ol vl FEET} 27 2% A, 1% 34, 4% A 5
©2 veht} 50 mg ©]4F 100 mg 7R o) 71 73E o
A&7} A=+,
hHgxe] At olaZEHE B8] 50 mg W, 50
mg °]A} 100 mg 5k, 100 mg ©] A 150 mg =5k, 150
mg °|Ae & FE3F vl 247+ -0.013, 1.003, 0.455, -0.052
o, 2.0,013=0.46, z1.003=0.84, 20.455=0.68, z,905:=0.48 5=
2 ARZH 7 AALe] 7 AR d 2l vlE 4%
A 34% F3A, 18% 7HA, 2% F7F 5o vehdtt o)
o} Zro] fldE 9 b FEEA ] AAHo| 50 mg o]
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Table 4. Effect size differences of dependent variables according to the intervention types.

Intervension types

Cases lz/ea?;:;j(izrslt _ Purified isoflavone _ Soy extract
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100 mg w]Rtl| A 74 73l (E4=2717F 0.092 B 1.003)
vebstet.

o] AZeE E-gr|7te] 1d 2 2d7Hd Agoll= it
Uxe) t)3t F3k=17]= ZH2E 0.076, 0.04124, z076=0.53,
20,041=0.520] .2 A2 27l vls 2 3%, 2% 3+
2Fgie. 2oy 1 wiRk == 29 oA B8 Aol
B} A9 elglet. obEx SAelMs E-87171e] 14 H]
ok 14, 24 SelM @& =71 2 0213, 3.144, -0.575
o™, 2,13=0.58, z3144=1, 2.9575=0.28) A H T+ W 270
vlsl ExgAbo| ZhzF 8% 7HA, 50% A, 22% Z71E <)
o} e 197 5438 A7) b ERe] JAIHe] 7}
A @A et o] wWo] oFAISF pik, H4523, UsAl

Hd ™ oMol FoiA7|0ll e o|aE2kEe] &5 &4

o|AFERES w7 A Fol| B A] o= Fo] v 4}
Awo] A g} 2 71»‘1 T3 e ek &
F371= 973 A F 22 0101, 0.062017, z506=0.52,
Z0101=0.540]| 2.2 THPH'B} 27k 2% A, 4% 7”*5404
A7 F 47} v gk A &S] dsle qbd S
A2 HA F BLA|EHZT]E= 0.627, 20627=0.73) 23% S
A= et 0154 Zro] fribdxe} oS EE #7 Fol o
A o] =dch. A oFA T pak, AEE, USAF p
Zk 52 Table 30| A|A=H o] Qe

E83719 Rold #HH

o pak 52 Table 390 AA1E wjs} e, ol aZelie] RS ¥ASe F1N=RA =)
Abzel gt 2po] 5 BAEaL 1 folAdS AABIA. ¢
No of . . .
Caterogy studies Association between soy and breast cancer risk* Effect size (95%CI)
Overall
BD 72 1 0.058(0.008, 0.108)
HF 74 —— 0.619(0.279, 0.959)
intervention
BD purified 16 + 0.018(-0.077, 0.113)
bean extract 56 t 0.058(0.007, 0.11)
- purified 25 _— 1.588(0.725, 2.452)
bean extract 49 # 0.062(-0.003, 0.126)
dependent variables
breast area 14 + -0.027(-0.102, 0.049)
BD dense area 20 + 0.085(0.001, 0.169)
non-dense area 14 + -0.102(-0.181, -0.024)
percent density 24 + 0.207(0.106, 0.309)
HF  severityfintensity 9 + 0.069(-0.076, 0.214)
occurrence frequency 56 —+= 0.528(0.237, 0.818)
vasomotor 9 — -0335(-1.69, 1.019)
Dosage (mg/day)
less than 50 10 T 0.045(-0.145, 0.055)
5D 50 ~ 100 40 t 0.092(0.019, 0.165)
100 ~ 150 2 t 0.019(-0.042, 0.081)
more than 150 0 -
less than 50 19 + -0.103(-0.236, 0.031)
F 50 ~ 100 40 — 1.003(0.516, 1.489)
100 ~ 150 9 —+ 0.455(0.191, 0.719)
more than 150 2 —— -0.052(-0.607, 0.503)
Duration (year)
less than 1 0 -
BD 1 50 + 0.076(0, 0.152)
2 2 i 0.041(-0.013, 0.096)
less than 1 56 + 0.213(0.019, 0.408)
HF 1 12 i 3.144(1.36, 4.927)
2 6 — 0.575(-2.015, 0.865)
Menopause
8D Post 50 1 0.062(0.005, 0.12)
Pre 12 0.101(-0.003, 0.205)
HF Post 73 —+ 0.627(0.279, 0.974)

A I A A O T VI

Fig. 3. Effect size with confidence interval 95% in meta-analysis between isoflavone consumption and breast density or hot flushes.
*Horizental lines represents 95% confidence intervals for the odd ratio. Scales represent odd ratio or relative risk for high vs. low soy or

isoflavone levels.
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