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Figure 1. 76 year-old woman shows 4 calcified arteries, left main (A), left
anterior descending (B), left circumflex (C), right coronary artery (D). The
calcium score was calculated by multiplying area of calcification and score for
peak density of each lesion. and total calcium score (Agatston score) of this

woman was 1076 .................................................................................... 8
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Fig 1. 76 year—-old woman shows 4 calcified arteries, left main (A), left anterior
descending (B), left circumflex (C), right coronary artery (D). The calcium score
was calculated by multiplying area of calcification and score for peak density of

each lesion. and total calcium score (Agatston score) of this woman was 1076.
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Table 1.Patients characteristics (n=120)

Mean value (SD)

Age (yr) 55.1 (7.3)
Age at menopause (yr) 48.0 (3.9)
BMI (kg/m?) 22.9 (2.6)
HRT duration (yr) 4.7 (2.8)
Total cholesterol (mg/dL) 193.2 (37.2)
LDL (mg/dL) 116.7 (35.2)
HDL (mg/dL) 57.6 (11.5)
Triglyceride (mg/dL) 129.1 (70.2)
Lipoprotein A (mg/dL) 19.5 (24.5)
PAI (ng/mL) 23.3 (13.3)
CRP (mg/L) 0.18 (0.1)
Blood pressure (mmHg) 132.8/80.4
<Systole/diastole> (16.4/11.9)

SD ! standard deviation

HRT: hormone replacement therapy
BMI: body mass index

LDL; low density lipoprotein

HDL: high density lipoprotein

PAI: plasminogen activator inhibitior

CRP: C-reactive protein



HAAE solem 7 Hu 4.7do Atk Huhel= 55412 CACS#/9] W3}
© AA 2EHA &S delolH, HIRtE 22.9%, AFTAARE FA @t & W

2 & AFAEe Ayt vl B oo v AddAste] AQET o AR
HHTable 1).

1204 = 7044 &4 o & (CACS = 0) YEhY} = 329 70%004 &40l

o A= 1076391 95 glo] dwkHeR Ak w9tk CACSSE 48] 424
FAEe 47 3 BFA 504 olFtell A 3.2013F, 12%RN 01, 50-54A4] &

2.4-12.8, 17.2%, 55-59A4 w2 2-9, 45%, 60-64A4 & 2.6-17.4, 56%, H3t
65A o] 33.1-178.7, 7T7%ZA] 65A4 o] oAl gA3] A9k FHE

o] F717F e 7 yolit = 99 A= Aol7F AR (p<0.05) (Table
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Table 2. Mean calcium score and prevalence of detectable calcium (score>0) by

age group
Mean=xSD of CACS
Age (n) Agatston Volume Calcium mass Prevalence of
Score” Score™” Equivalent™ ™" CACS>0
<50 yr (25 3.2 1.7 0.7 3(12.0%)
50-54 (29) 12.8 9.9 2.41 5((17.2%)
55-59 (37) 9.0 5.9 2.0 21 (56.8%)
60-64 (20) 17.4 12.2 2.6 9 (45.0%)
> 65 (9) 178.7 129.6 33.1 7 (77.8%)
P-value P<0.05 P<0.05 P<0.05 P<0.05

Comparison significance at the 0.05 level (difference between means, 95%

confidence limits)

+ =65 vs 60-64: 161.25, 82.51~239.98 / =65 vs 55-59: 169.68, 96.77~242.59
/ =65 vs 50-54: 165.87, 91.01~240.72 / =65 vs <50: 175.53, 99.28~251.79
++ =65 vs 60-64: 30.49, 15.69~45.30 / =65 vs 55-59: 31.14, 17.36~44.93

/ =65 vs 50-54: 30.73, 16.66~44.80 / =65 vs <50: 32.43, 18.09~46.77

+++ =65 vs 60-64: 117.34, 59.39~175.3 / =65 vs 55-59: 123.67, 69.7~177.6
/ =65 vs 50-54: 119.63, 64.53~174.72 / =65 vs <50: 127.84, 71.71~183.97

Table 3. Pearson Correlation of HRT duration, CAD risk factors to Agatston

score, volume score and calcium mass equivalents

CAD

risk factors

CACS

Agatston

Score

Volume

Score

Calcium mass

equivalents

Age
BMI
HRT duration

Total cholesterol

LDL

HDL
Triglyceride
Lipoprotein A

0.338 (0.0002)
0.249 (0.006)
0.056 (0.587)
0.131 (0.158)
0.103 (0.263)
0.143 (0.122)
0.089 (0.340)
0.078 (0.439)

11

0.336 (0.0002)

0.255 (0.005)
0.064 (0.538)
0.132 (0.156)
0.108 (0.250)
0.145 (0.121)
0.090 (0.336)
0.076 (0.454)

0.333 (0.0002)
0.246 (0.007)
0.073 (0.482)
0.134 (0.151)
0.106 (0.256)
0.148 (0.114)
0.089 (0.344)
0.078 (0.448)



PAI 0.016 (0.870)  0.026 (0.796) 0.026 (0.791)
CRP 0.452 <0.0001 0.518 (£0.0001) 0.451 (£0.0001)
Systolic blood pressure 0.124 (0.178) 0.132 (0.153) 0.129 (0.163)
Diastolic blood pressure 0.123 (0.182) 0.123 (0.183) 0.133 (0.151)

Z fdAker CACSE Wlwshd 4% (p<0.05), AAZFAF (p<0.05)9F 213
ABBAZE Qe FZ2HE (p=0.13), HDL (p=0.14) ¥ g4zt (p=0.12)°l

© AAAE mekst s Kele Aol A, CRPe 4dk dvd

o

w3l

o} yolgt RvtEE WA= A¥do] AEEHAY (Table 3).

Table 4. Prevalence of detectable (calcium score>0) and significant calcium in

all arteries of patients with no symptoms by coronary artery disease risk

factors
Percentage with Percentage with detectable
risk factor Calcium deposits
Blood pressure >140/90 mmHg Yes 47.9%
(48/120: 40%) No 30.5%

RR* 1.56 (95% CI, 0.99 to 2.47)
Fasting blood glucose >140 mg/dL  Yes 57.1%

(14/120: 11.7%) No 34.9%

RR  1.63 (95% CI, 0.97 to 2.76)
Smoking Yes 33.3%
(6/120: 5%) No 37.7%

RR  0.88 (95% CI, 0.27 to 2.80)
BMI >25 kg/m* Yes 77.8%
(27/120: 22.5%) No 25.8%

RR  3.01 (95% CI, 2.02 to 4.49)
Family history Yes 60.0%
(15/120: 12.5%) No 34.3%

RR  1.75(95% CI, 1.07 to 2.85)

12



HDL <35 mg/dL Yes 0%

(2/120: 1.7%) No 38.1%
RR %

Cholesterol >240 mg/dL Yes 36.3%

(10/120: 8.3%) No 50.0%

RR  1.37 (95% CI, 0.70 to 2.67)

* relative risk, expressed by odd ratio
x* relative risk cannot be calculated because percentage with detectable

calcium deposits in case of HDL<35mg/dL was zero.

Table 5. The analysis of CACS (Agatston score /volume score/ calcium

mass equivalents) and risk factors

Risk factors Chi- Mann-Whitney Regression

square  Test” analysis™

test”
Hypertension 0.054 0.036/0.078/0.064 0.561/0.536/0.588
DM 0.106 0.025/0.019/0.02 0.0008/0.0008/0.0008
Smoking 0.829 0.792/0.879/0.831 0.691/0.683/0.661
BMI >25 kg/m? <0.0001 <0.0001/<0.0001/<0.0001 0.005/0.002/0.004
Family history 0.054 0.008/0.006/0.007 0.002/0.004/0.003
HDL <35 mg/dL 0.269 0.294/0.320/0.304 0.359/0.366/0.377
Cholesterol>240mg/dL.  0.499 0.585/0.521/0.516 0.906/0.965/0.864

+ Chi-square test for risk factors and presence of CAC

* Mann—Whitney test for the difference of CACS in the positive and negative
groups of risk factors

% Regression analysis including age

* #%x  P-value was expressed in order of Agatston score /volume score/ calcium

mass equivalents

7k ¥ elzt FHkA] CACS9} %UA S (prevalence)¥ CACS9}e HAAAAES H
kTt (Table 4,5). 18, Fx, Hve 2 AdAAIISHo] e A9+ vl

Rbtoll wla) - o o) Al M B A FukeS B Al 9lolA  CACS
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Table 6. Mean calcium score and prevalence of detectable calcium (score>0) by

the number of risk factors

Mean=SD of CACS

Number of Agatston Volume Calcium mass  Prevalence
Risk factors Score’ score’ " Equivalent™™  of CACS>0
(n)

0 (46) 1.1+4.2 0.7£3.1 0.2£0.7 9 (19.5%)
1 (36) 5.4t12.2 4.1£9.8 1.3+£2.9 11 (30.5%)
2 (30) 38.4+84.3 29.1£62.9 7.3£15.0 19 (63.3%)
>3 (8) 168.1+367.4 119.2+£269.8 30.8£69.6 6 (75%)
P-value 0.0002 0.0004 0.0004 <0.0001

Comparison significance at the 0.05 level (difference between means, 95%
confidence limits)

+ >3 vs" 2: 129, 50.96~208.43 / =3 vs 1: 162.70, 85.36~240.04

/=3 vs 0: 167.09, 91.29~242.88

++ >3 vs 2: 23.40, 8.46~38.34 / =3 vs 1: 29.43, 14.86~43.99 / =3 vs 0: 30.57,
16.29~44.84

+++ =3 vs 2: 90.02, 31.43~148.6 / =3 vs 1: 115.13, 58.01~172.24

/ =3 vs 0: 118.5, 62.52~174.47 (* vs: versus)

2 ogiaddolA 98 As Tures By gyaxk 1707 12085 369, 2747F
309, 37)olxte] 89Wo|ar (Table 6), Z+ ¢9dAA7 7t5= ZH$ CACS$
AAES HoFa 9o aix7F Qe A FAEE 19.5%, 1717385 30.5%,

2717} 63.3%, 371017 75%=A 7t 45 w2 AA A3 A& CACS=



B5 99 A 7T (Table 6).

15



Wl ol ~EmAle] oA Adddset ote]l mypHolgt= AL olw
B

A glom A wek oy EEgAl e FoddM AEHER

Jm

g

:

T s AS g g7t Qe AoR Wy o] gt} 12832 E35) NHS (Nurse’s Health

Studyj= F71zbl A Wi AFATRE Rusgiorn FH: 2000 o=

HustQ o 28y w5 NIH FE38ke] Algl®l WHI (Women Health Initiative)
study = Fefel olf3 el AwtiiE = A2 3E 2002 ol Harskgl=t,

oJgsaEgAarie] Ad #HAsS 2000l A F7HAFTHE Blof Tk’

Table 7. Baseline characteristics: NHS vs WHI

NHS WHI
Mean age or age range at 30-55 63
enrollment (years)
Smokers (past and 6.9% 49.9%
current)
BMI(mean) 25.1kg/m2 28.5kg/m2
Aspirin users 43.9% 19.1%
HRT regimen Unopposed sequential Continuous combined
Menopausal symptoms predominant excluded
(flushing)
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Abstract

Evaluation of coronary artery atherosclerosis using coronary artery calcification

scoring in postmenopausal women on hormonal replacement treatment in Korea

Ja Seong Koo

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Ki Hyun Park)

According to the recent report from WHI (Women's dltb Initiatives, 2002), hormone
replacement therapy increases the risk of athemad events in 29% of the users(6).
According to this report, myocardial infarction (Mdccurred in patients in their late '60but
the risk of Ml in women in their 56 during early post menopausal period was simildnat of
the control group. In contrast, hormonal replacantsereased the risk of Ml in almost 39%
according to the research from NHS (Nusseealth Study) reported almost at the same time.
(40) The hypothesis accounting for the differersuts of these two studies is that the risk of
asymptomatic atherosclerosis markedly increasethénmid-60s and hormone replacement
during this period unstabilizes the atherosclerptague, thus causes MI. (41) The purpose of

this study is to clarify the questions raised by tivo studies above by evaluating the extent of
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atherosclerosis by Coronary Artery Calcificatiorofc(CACS) in women undergoing hormonal
treatment according to age and duration of treatmen

A retrospective study was conducted of medical mx@f 120 post menopausal Korean
women without history or symptoms of cardiovascutisease who underwent hormonal
treatment from March, 2003 until July, 2005. CACSswchecked in all subjects using
multidetector row spiral computed tomography (MDCIRg results were analyzed according to
age and duration of hormonal treatment, and thefaistors of cardiovascular disease which can
potentially influence the CACS were also evaluaf#te serum lipoprotein, C-reactive protein
(CRP), and plasminogen-activator inhibitor (PANets were also checked.

CACS showed overall increase with age, but sigaifiancrease occurred from 60 years of
age and increase was rapid from the age 65 andatfter. The prevalence rate also increased
with age, with especially high prevalence in thés5ind as high as 77% in patients older than
65 years. CACS showed significant correlation waigje, obesity and serum CRP level but when
age and BMI were adjusted, the correlation withuseiICRP was statistically insignificant.
CACS also showed weak correlation with total chieled, HDL and blood pressure. CACS and
prevalence significantly increased with accumutatal risk of atherosclerosis, especially if
hypertension, hyperglycemia, obesity and familigdtdry of cardiovascular disease were
present. Duration of hormone treatment and CACSvedono correlation, which means that

hormone itself does not have significant protectivadverse effect on atherosclerosis.
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In conclusion, prevalence and severity of atheswsslis in post menopausal women who
underwent hormone treatment increased with ageced|y after the age of 65 and risk factors
of atherosclerosis such as age, obesity, bloodrdegal and family history showed strong

correlation.

Keywords: menopause, hormone treatment, CorondgryA€alcification Score (CACS)
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