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Abstract To find the risk of cardiovascular disease for breast cancer patients received postoperative adjuvant
anticancer therapy, this study was investigated the change of serum lipid profile (total cholesterol and trigyiceride)
and the 10 year risk score of ischemic heart disease. Medical data of 432 breast cancer patients diagnosed at the breast
cancer center in an university hospital from January, 2003 to December, 2006 were collected and analysed. The results
showed that the levels of total cholesterol and triglyceride were increased at the points of 2 and 5 years after
operation. The margin of increase of total cholesterol was higher in the patients without endocrine therapy compared
to them with endocrine therapy, however there were no changes in the level of triglyceride regardless of endocrine
therapy. There were also no significant changes in total cholesterol and triglyceride levels between chemotherapy,
radiotherapy and endocrine therapy. 10 year-risk score of ischemic heart disease was increased by 0.44%p in the final
observation compared to that of a baseline.

Key Words : Adjuvant anticancer therapy, Breast cancer, Cardiovascular disease, Risk
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[Table 1] Total cholesterol concentration according to time interval for measurement and general characteristics of

study subjects. Unit: mg/dL
Variables No(%) Total dcholesterol p-value
Baseline 2"year 5%year
Age at diagnosis(years)
< 39 65(15.0) 153.1+27.8 161.1+334 178.6+34.4 <0.001
40 ~ 49 181(41.9) 162.7£31.9 173.9£33.9 186.3+38.2 0.012"
50 ~ 59 111(25.7) 175.0£32.2 178.6+32.6 190.0+35.9
> 60 75(17.4) 187.0+36.7 181.4+38.0 190.3+37.8
Body mass index
Normal and below 158(36.6) 158.6+32.7 171.5+35.2 185.2+37.0 <0.001
Overweight 274(63.4) 172.0£325 175.0£33.7 187.0+36.8 0.133"
Menopause
Premenopausal 246(56.9) 159.9+31.0 170.1+34.1 184.1+37.1 <0.001
Postmenopausal 186(43.1) 178.3+33.7 179.4+33.9 190.1+36.2 0.007"
Cancer stage at diagnosis
Stage 1 196(45.4) 165.1£32.5 173.1£32.3 187.4+38.4 0.001
Stage II 180(41.7) 166.1+34.5 172.4£36.0 183.0+36.1 0.373"
Stage III 52(12.0) 178.1+£29.6 178.6+34.4 194.9+32.1
Stage IV 40 09) 174.0£28.3 206.5+43.1 218.0+11.3
Blood pressure category
Normal 306(70.8) 164.6+33.5 172.5+35.0 186.5+38.4 <0.001
Hypertension 126(29.2) 171.7+£32.0 176.0+32.5 185.9+33.0 0.453"
Chemotherapy
Yes 297(68.8) 166.2+32.8 173.5+35.0 185.0£35.3 <0.001
No 135(31.2) 168.4+34.3 173.9+32.4 190.2+40.8 0575"
Radiotherapy
Yes 216(50.0) 167.0£31.3 170.8+33.6 184.3+38.7 <0.001
No 216(50.0) 166.4+35.3 176.6+34.9 188.5+34.6 0.443"
Endocrine therapeutic agents (n=295)
Tamoxifen 136(46.1) 160.3+34.2 168.4+33.2 180.8+34.9 <0.001
Toremifen 35(11.9) 180.0+33.6 174.3£21.8 185.2+39.2 0.070"
Aromatase Inhibitors 200 6.8) 170.5+32.5 200.6+40.6 189.8+34.1
Tamoxifen — AI”' 53(180) 1735295 175.2+33.6 197.0£39.1
Toremifen — AI"* 25( 84) 174.9+35.8 183.3+38.4 195.1434.3
Other combinations 26( 88) 160.8+26.8 168.9+38.0 182.8+40.7
Total 432(100.0) 166.8+33.2 173.6+34.2 186.3£36.8 <0.001

A p-value within groups
#1

Switch Tamoxifen to Aromatase inhibitors

" AI : Aromatase inhibitors

#2

Switch Toremifen to Aromatase inhibitors
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[Table 2] Serum triglyceride concentration according to time interval for measurement and general characteristics
of study subjects. Unit: mg/dL

Serum triglyceride
Variables " N p-value
Baseline 2"year 5%vear

Age at diagnosis(years)

< 39 81.3+ 65.1 97.6+ 52.7 117.1+ 70.2 <0.001
40 ~ 49 107.7+ 80.3 162.2+101.7 160.9+ 84.5 0.001"
50 ~ 59 128.6+ 72.8 179.2+ 97.1 164.9+ 98.4
> 60 141.9+ 449 162.0+120.6 137.1+ 455

Body mass index

Normal and below 87.8+ 57.2 123.8+ 86.0 136.3+ 78.6 <0.001

Overweight 126.1+ 80.7 173.7+101.7 161.0+ 86.8 <0.001"
Menopause

Premenopausal 100.3+ 77.0 144.1+ 95.0 148.6+ 82.9 <0.001

Postmenopausal 132.3+ 66.2 174.4+103.4 157.2+ 87.6 0.022"

Cancer stage at diagnosis

Stage I 123.3+ 73.0 171.1+109.9 168.6+ 96.1 0.027
Stage II 100.0+ 75.5 139.5+ 89.0 138.2+ 74.7 0.048"
Stage III 1153+ 784 154.3+ 86.0 140.7+ 58.1

Stage IV 81.5+ 40.3 129.0+ 12.7 113.5+ 58.7

Blood pressure category

Normal 105.2+ 725 145.0+ 94.9 149.4+ 83.8 <0.001

Hypertension 125.2+ 78.6 175.7+104.7 156.5+ 86.3 0.070"
Chemotherapy

Yes 106.9+ 75.8 148.9+ 98.0 144.4+ 784 <0.001

No 1254+ 70.8 172.3+100.2 173.3+ 98.2 0.039"

Radiotherapy
Yes 109.2+ 74.7 155.9+101.2 149.4+ 75.3 <0.001
No 114.0+ 75.3 153.4+ 96.7 154.0+ 93.8 0.820"

Endocrine therapeutic agents (n=295)

Tamoxifen 102.8+ 77.7 144.4+111.5 145.0+ 76.2 <0.001
Toremifen 107.4+ 46.4 159.7+ 65.7 153.2+ 70.7 0.303"
Aromatase Inhibitors 145.9+ 86.5 179.4+118.8 137.0+ 72.3
Tamoxifen — AI"! 129.0+ 835 180.9+ 96.6 169.7£112.2
Toremifen — AI*? 107.5+ 445 145.7+ 60.7 146.6+ 55.5
Other combinations 101.4+ 53.4 131.0+ 61.8 154.9+ 95.2
Total 1115+ 74.8 154.7+ 98.8 151.6+ 84.4 <0.001
T p-value within groups Al : Aromatase inhibitors

I Switch Tamoxifen to Aromatase inhibitors ** Switch Toremifen to Aromatase inhibitors
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[Table 3] Total cholesterol concentration according to time interval for measurement and method of anticancer
therapy. Unit: mg/dL

. Total cholesterol concentration”
Variables - 5 o p-value
Baseline 2"year 5 year

Endocrine therapy
Yes 166.8+33.2 173.6+34.2 186.3+36.8 <0.001
No 168.2+40.7 181.7£29.1 206.3+37.7 0.039"

Type of anticancer therapy

ChT 166.9+38.7 179.6+ 28.1 205.5+35.9 <0.001
ChT and EnT 168.2+33.3 177.1+ 34.3 187.4+33.7 0.378"
ChT, EnT, and RaT 164.5+32.6 170.3+ 355 182.8+36.7

T p-value within groups, # Adjusted for age and BMI

ChT: Chemotherapy, EnT: Endocrine therapy, RaT: Radiotherapy

[Table 4] Serum triglyceride concentration according to time interval for measurement and method of anticancer
therapy. Unit: mg/dL

Serum triglyceride concentration®

Variables - = o p-value
Baseline 2%year 5 year

Endocrine therapy
Yes 111.8+74.7 155.2+99.0 152.4484.7 0.007
No 121.6£755 151.2+93.3 170.4+£96.0 0.923"

Type of anticancer therapy

ChT 115.1+69.2 148.3£102.2 170.9+96.3 0.310
ChT and EnT 105.9+69.6 1482+ 955 144.6£79.2 0.904"
ChT, EnT, and RaT 107.8+81.3 149.5+100.8 144.2+78.1

T p-value within groups, . Adjusted for age and BMI

ChT: Chemotherapy, EnT: Endocrine therapy, RaT: Radiotherapy
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[Table 5] Estimation of 10 year risk score of ischemic heart disease according to general characteristics.
Unit: %, Mean+SD

Variables

10 year risk score

Baseline 5[hyear Difference™
Age at diagnosis(years)
< 39 0.18+0.13 0.39+0.29 0.21+0.20
40 ~ 49 0.65+0.29 1.11+0.59 0.46+0.44
50 ~ 59 1.45+0.90 2.05+1.25 0.60+0.95
> 60 2.45+1.13 2.76+1.34 0.31+0.87
p-value <0.001 <0.001 0.077
Body mass index
Normal and below 0.73+0.60 1.12+0.91 0.39+0.51
Overweight 1.34+1.15 1.80+1.31 0.46+0.77
p-value <0.001 <0.001 0.514
Menopause
Premenopausal 0.52+0.33 0.92+0.62 0.40+0.40
Postmenopausal 1.86+1.11 2.34+1.33 0.48+0.92
p-value <0.001 <0.001 0.450
Blood pressure classification
Normal 0.80+0.78 1.34+1.15 0.46+0.67
Hypertension 1.84+1.35 2.06+1.24 0.38+0.72
p-value <0.001 <0.001 0.505
Total  cholesterol(mg/dL)
< 200 0.95+0.91 1.42+1.12 0.42+0.63
> 200 1.79+1.47 2.32+1.48 0.54+0.95
p-value <0.001 0.005 0511
Serum triglyceride(mg/dL)
< 150 0.88+0.84 1.32+0.96 0.39+0.52
> 150 1.81+1.42 2.29+1.63 0.59+1.04
p-value <0.001 0.001 0216
Endocrine therapeutic agents
Tamoxifen 0.53+0.45 0.83+0.54 0.30+0.30
Toremifen 2.16+1.27 2.30+0.89 0.14+0.72
Aromatase Inhibitors 1.88+1.18 2.53+1.27 0.65+0.59
Tamoxifen — AI™' 0.91+0.89 1.36+1.12 0.45+0.67
Toremifen — AI** 1.60+1.04 2.14+1.05 0.54+0.86
Other combinations 1.46+1.00 1.94£1.20 0.48+0.76
p-value <0.001 <0.001 0.237
Total 1.12+1.02 1.55+1.22 0.43+0.68

# Al : Aromatase inhibitors

* Switch Tamoxifen to Aromatase inhibitors
#2 Switch Toremifen to Aromatase inhibitors

pfvalue#‘? * Comparison of subgroup with control of baseline results by ANCOVA

2977



Aetr|gsrsl A A5 AsE, 2014

il

o

W W o N T oo M oEEm o TN R oo o TEE T B
FHHEPr X B MM g PIWTRNETT BUTBE W g g W
ﬂ_li,_o‘._ﬂ_lillﬁ‘_@ﬂﬂoﬂ!::m.ﬂafwﬂ/lllfowbt %ﬁﬂ%ﬁaﬂﬂoﬂeﬂoﬂoﬂ_éoﬂ‘_
—~ ) =
rEerngere® o dwFos wapFlededys
PR TR TH ISR IBET KER ST TRy
w B owm X m T o W e KR g mE X T T X 5 o=
%%%ﬂmﬁwa%ﬂ@ﬂnoﬁ%%xﬁE of p XK m oo Ty
I A T T O A o
G A T T R L NS - i R R
mn74ﬁoﬂu€ﬂp ﬂllﬂoi_. N . X _;lmﬂLl‘o|] < o
— o= & 5 gy o= No mj %o v 5% X our o 7o T 5
W%%ngoﬁmﬁﬂ%%ﬂ%gi%%%%émﬂoﬂwaﬂw%%
— B3 ) s T ol —~ =
ﬂA%%%W%ﬂ@ﬂﬂ%%m&%?ﬂmxH%%%M@MW
T B A N A T ROl - L
ﬂ%%mﬁuﬁ%&ﬁ%im,ema%u:w%@r#d.%%ﬂ&&dr_ﬂ%m%
. s NT B o~y oo o M RN B = G G Ti=a R
Eeml‘” = B ] = of L.EOﬂZieieLl X o=
Toaomz st 20%xs@yrope PPy i PR Y g e
{ = & T g K %Mﬂﬂ%%ﬂ%%%%ﬂcu.mmmmmﬂgurm;d.ﬁ
ﬁatmﬂ%%nﬁ%%oS,mll7@%__BTM_FT%L]QNNW@WN%Q
PG Il T T O I i B ST T RO
el I I - N I S A e s el = Ll L
T RA N NTOE R B ®ANOET N B B Y AT N TR <]
Mi?%mm Wﬁmmmﬂr@mm%%%mﬂﬂﬂﬂ 3%&@%%
X ok T ce.e ®! o J = T o~ ydl]LE =~ T NN BT T
PN ER SR T LA R ERTEE G Da
oﬂoﬂw%@ﬂuo»%%%%aﬁ%u%ﬁc@%@ﬂﬂ T 8 o
c Pl Tl gd i TR B e ET R
B X oF u}qu?MﬂquoQﬂuﬂAauuﬂ;u ﬂ_;ﬁoi]dﬂurlwﬁ
™ Mm o Gr T 7W oF T oF of # oF I oF = mw L« Coae mm OF o i1
RO aF o P ooy P B AT CHP PR
- ~ oy oF ®U ﬂWmE#ﬂLﬂoe_LﬂoWoaMMﬁmlmH Nm;m_.%7MoEﬂL
il @Ho ﬂLATLt‘mMMMn qdouem%M;TMw_aL&e%oﬂL Elﬂxn.b/u
< - = ~ —
R O O N R S B« BRI B B
B RS N FER TR Y w T o %k ou o
T . B R R R R RO o
. AT e A R om0 ooy B T o B omoap 2o
< oy ol ~n ]OWJIA <A o] ,D!]_IL.,AME _
mE T IEE P D WE g X bkl gw W
o BT W o 2o oy 3/ w 9 %o o 2 ™ o% g CIuy) L] ol -
X e o= o MR oy "R EJAT%EﬂrmﬂEﬂEEL
S N B R I Topom R
FoeBXaps Phesrl "mo P Lszer BT K
ugagax;oﬂhmuualmaatqw,mumuﬂoﬂoewe%iomiuTmH. Aw
PARET G2 ® X 2RO B gy
ST RO g FE A g F R TR oo B T
N o= = T | o g m < A T Mo X
S R 9 R olg®agwnmx T H g Voot X g s
S®TIF TERNPHWITMWHFEHTR T TR

A%

st Ago] giglom,
SR ERE

=44

)

HE

2

Bl

ol fISiTh 7IEe] A A77h AAE S

F =
=

o

5

el
T

10 $19 =10 years risk score)

L
L

T2 109 o]l 3

Ueh]

FEfell A g7

Z]
zs|

=

Figtel du

At #7

o}

2978

Rl

=]

o d9120-22]

L
L

8 AHI8, 191914 W

HENE

=
yu
[e]

p

o
#2 F7hian

Ea

7

=
=

o

=

& BTl 7]

F&

Al ZeHp=0.039). TAAEL

dr)H o



U B 2 F REA P B JEBAT 9B TAE G
I} kel o 2 Aty Al7)eAe] 7] AH X+ 1.10%pe] A trial after completion of Syears' adjuvant treatment for
I XBENZF HEHoR Y W HAY (FAHYRS = breast cancer”, Lancet, Vol, 365(9453), pp. 60-62, 2005.
Ak A7)o] Mateke 04doppatE 91wt skl DOI: http://dx.doi.org/10.1016/S0140-6736(04)17666-6
AEEE e A A AR} F2esEE, [6] Na.tlonal Institute of He.alth. “Third report of the
national cholesterol education program (NCEP) expert
B A7 2P Jlong, dFe] wes, panel on detection, evaluation, and treatment of high
7ol # 73‘?‘, A A= o] 3= 73‘?‘, A4 blood cholesterol in adults final report”, Circulation,
Fo] =& A, Y AAAAE T BFUHEN A4 Vol, 17(24), pp. 3145-3421, 2002.
A Hpo] o] o AL 71AX| ] YA LT} =kon, [7]1 D. N. Lloyd-Jones, A. R. Dyer, R. Wang, et al. “Risk
el ol g4 AR ARAe] = 1) factor burden in middle age and lifetime risks for
Z0] W} o) AFTo] HE =S ep) cardiovascular. .and non—c:ljlrdiovasc.ular .death(Chicago
R - ) o N Heart Association Detection Project in Industry)”,
Mlan As R V1A e Aelg Bl Al American Journal of Cardiology, Vol, 99(4), pp.
o] E oFEd 7|t dA xFAJEe] wslge 9st 535-540, 2007.
Zoleh7| Btk BRRAe] -9 H7A o] HAE Fof 7} DO http://dx.doi.org/10.1016/j.amjcard.2006.09.099
58 B2 #H7 olF et Ao A FLFo) 9= [8] D. Steinberg, J. L. Witztum, “Lipoproteins and
Egu) A3} olzulelAl AR Ao vlE] H-g o Ale] o atherogenesis; Current concepts:, The Journal of the
Ho) A H oz Wo 4 uke] 91 o] o8] 9w} American Medical Association, Vol, 264(23), pp.
W ARk Aoleh Algsid 3047-3052, 1990: .
bl e DOI: http://dx.doi.org/10.1001/jama.264.23.3047
[9] W. B. Kannel, W. P. Castelli, T. Gordon, et al.
“Serum cholesterol, lipoproteins, and the risk of
5. Zd E coronary heart disease. The Framingham Study”, Ann
Intern Med, 74(1), pp. 1-12, 1971.
olte] A2 ZapH Gkt B4 e T 3} DOI: http://dx.doi.org/10.7326/0003-4819-74-1-1
ol B2 W ol Solg BH 1A WMk )9 [10] R. J. Glynn, G. J. L"Iteflien, H. D. Sesson, et al,
ou} xlo] of AEE AT U A7 AS P “Development of predictive models for longterm
- = L cardiovascular risk associated with systolic and diastolic
o] 9182 gl 2 b AP adETe] B34 blood pressure”, Hypertension, Vol, 39(1), pp. 105-110,
Q1 Zp-goll of 3k Ad v ko] wyefFol] gk x| <52]3] 2002.
HAo] I3 DOL: http://dx.doi.org/10.1161/hy1201.097199
[11] K. M. Anderson, P. M. Odell, P. W. F. Wilson, et al,
“Cardiovascular disease risk profiles”, American Heart
Journal, Vol, 121, pp. 293-298, 1990.
References

[1] World Health Organization,
20087, pp. 212-213, 2010.

[2] Korean Breast Cancer Society,

“World Cancer Report

“2006-2008 Breast
cancer facts & figures”, pp. 2-14, 2008.

[3] National Cancer Center, “Cancer facts & figures”, pp. 8,
2012.

[4] A. Jemal, R. Siegel, E. Ward,
statistics, 2006” CA: Cancer Journal for Clinicians, Vol,
56(2), pp. 106-130, 2006.

DOI: http://dx.doi.org/10.3322/canjclin.56.2.106
[5] A. Howell, J. Cuzick, M. Baum, et al, “Results of the

ATAC (Arimidex, Tamoxifen, Alone or Combination)

et al, “Cancer

2979

DOI: http://dx.doi.org/10.1016/0002-8703(91)90861-B
[12] W. B. Kannel, D. McGee, T. Gordon, “A general

cardiovascular risk profile: The Framingham Study”,

The American Journal of Cardiology, Vol, 38(1), pp.
46-51, 1976.
DOL: http://dx.doi.org/10.1016/0002-9149(76)90061-8

[13] American Joint Committee on Cancer(AJCC), “Cancer

staging manual. Sixth ed”, Philadelphia(PA), Lippincott
Raven Publishers, 2002.

[14] National Institute of Health, “The seventh report of the
Joint National Committee on prevention, detection,
evaluation, and treatment of high blood pressure”, NIH
Publication No. 03-5233, 2003.

[15] S. H. Jee, J. W. Song, H. K. Cho, et al. Development



A& =R Al5A 5B, 2014

of the individualized health risk appraisal model of
ischemic heart disease risk in Korea®“, Journal of Korean
Lipid and Atherosclerosis, Vol, 14(2), pp. 153-168,
2004.

[16] L. Mosca, H. Mochari, A. Christina, et al. “National
study of women's awareness, preventive action, and
barriers to cardiovascular health”.
113(4), pp. 525-534, 2006.

DOI: http://dx.doi.org/10.1161/CIRCULATIONAHA.105.
588103
[17] Koran Society of Lipidology and Atherosclerosis.

Circulation, Vol,

“Dyslipidemia treatment guideline, 2" edition”, pp. 6,
2009.

[18] S. Moorjani, A. Dupont, F. Labrie, et al. “Changes in
plasma lipoproteins during various androgen suppression
therapies in men with prostatic carcinoma: effects of
orchiectomy, estrogen, and combination treatment with
luteinizing hormone-releasing hormone agonist and
flutamide”, The Journal of Clinical Endocrinology and
Metabolism, Vol, 66(2), pp. 314-322, 1988.

DOI: http://dx.doi.org/10.1210/jcem-66-2-314
[19] E. J. Schaefer, D. M. Foster, L. A. Zech, et al. “The

effects of estrogen administration on plasma lipoprotein

metabolism in premenopausal females”, The Journal of
Clinical Endocrinology and Metabolism, Vol, 57(2), pp.
262-267, 1983.

DOI: http://dx.doi.org/10.1210/jcem-57-2-262

[20] H. J. Milionis, E. N. Liberopoulos, M. S. Elisaf,
“Tamoxifen-induced hypertriglyceridemia in association
with diabetes mellitus”, Diabetes and Metabolism, Vol,
27, pp. 160-163, 2001.

[21] M. Elisaf, E. Bairaktari, N. Pavlidis, “The
influence of tamoxifen on serum triglycerides”, Breast,
Vol, 9(4), pp. 238, 2000.

DOI: http://dx.doi.org/10.1054/brst.1999.0129
[22] Y. Hozumi, M. Kawano, T. Saito, et al. “Effect of

tamoxifen on serum lipid metabolism”, The Journal of

Clinical Endocrinology and Metabolism, Vol, 83(5), pp.
1633-163, 1998.
DOL: http://dx.doi.org/10.1210/jc.83.5.1633

[23] S. Lewis, “Do endocrine treatments for breast

cancer

have a negative impact on lipid profiles and

cardiovascular risk in postmenopausal
American Heart Journal, Vol, 153(2), pp. 182-188,
2007.
DOI: http://dx.doi.org/10.1016/j.ahj.2006.10.034

[24] T. D. Filippatos, E. N. Liberopoulos, N. Pavlidis, et al.

“Effects of hormonal treatment on lipis in patients with

women?*,

2980

cancer”. Cancer Treatment Reviews, Vol, 35(2), pp.
175-84, 2009.
DOI: http://dx.doi.org/10.1016/j.ctrv.2008.09.007

[25] T. Tominaga, I. Kimijima,, M, Kimura, et al. “Effects

of toremifene and tamoxifen on lipid profiles in
post-menopausal patients with early breast cancer :
Interim results from a Japanese Phase III trial“, Japan
Journal of Clinical Oncology, Vol, 40(7), pp. 627-633,
2010.

DOILI: http://dx.doi.org/10.1093/jjco/hyq021

7 0] M(Mi-Seon Yu) [H2H]

02008\ 29 : FWtHtaL B
o AA

020121 8¢ : B istal Uiz,
B8 LAt

01990 59 ~ &Al : Fddizhw
B kAR

)
o,

e
12
o

o>
5}

AN

O| EH £(Tae-Yong Lee)

e 1981 24 :

(e1shap)

19349 89 : QAEL ey
ER

19904 89 : QAEL ey
(A}

e10889 99 ~ @Al st
stz gelsts) ma






