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Effect of Hormone Replacement Therapy on Lipoprotein(a) and Lipids in
Postmenopausal Women : Influence of Androgenic Activity of Progesterone

Chee Jeong Kim, M.D., Wang Seong Ryu, M.D., Un Ho Ryoe, M.D.

Division of Cardiology, Department of Internal Medicine, Chung-Ang University Medical Center,
Seoul, Korea

Background : Many reports have shown that hormone replacement therapy(HRT) in
postmenopausal women decreases lipoprotein(a){ Lp(a)]. However these had small numbers of
subjects, short duration of therapy, or comparisons of only a few regimens. The influences of
progesterone on Lp(a) and lipids, administered with estrogen, are controversial.

Methods : Five hundred and fifty-one postmenopausal women were divided into 5 groups :
group A ; 0.625mg conjugated equine estrogen(CEE)(n=140), group B ; 0.625mg CEE plus
5mg medroxyprogesterone acetate(MPA)(n=97), group C ; 0.625mg CEE plus 10mg MPA(n=
109), and group D ; 2mg estradiol valerate(E2) plus 0.5mg norgestrel(N)(n=134) and group E
. control(n=71). Lp(a) and lipids levels were measured before and 12 months after HRT.

Results : Estrogen replacement therapy(ERT) for 12 months lowered Lp(a) level by 37.1%.
The addition of progesterone attenuated the Lp(a)-lowering effect of estrogen and decreased
by 27.7%, 29.6%, and 30.3% in groups B(p <0.05), C(p<0.05), and D(p <0.0001) respectively.
High density lipoprotein cholesterol(HDL-C) was increased markedly in group A(16.5%),
increased moderately in groups B(10.8%) and C(11.3%), and not changed in group D. Low
density lipoprotein cholesterol was decreased by 10.9%, 13.7%, 11.3%, and 17.6% in groups A,
B, C, and D respectively.

Conclusions : Reduction of Lp(a) with estrogen replacement therapy may be one of
mechanisms for cardioprotective effect in postmenopausal women. The combined therapy of
estrogen and progesterone may reveal different effects on heart due to adverse actions of
progesterone on Lp(a) and HDL-C. The variations in the androgenic potency of progesterone
may explain inconsistent results on HDL-C in previous studies.
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Table 1. Baseline characteristics of subjects

2

Age years BMI kg/cm® TC MMOL/A(mg/dl) Lp(a)(mg/dl)
Group A 50.8+5.8 235427 5.31+0.86(206.9+33.4) 2261216
Group B 50.9+5.5 239429 5.40+0.91(210.24+35.3) 245+17.4
Group C 51.1+4.2 24.0+29 5.36+0.87(208.8+33.8) 25.1£20.7
Group D 499+43 23.3+3.0 5.28+0.81(205.8+31.7) 25.2+211
Group E 51.8+8.6 243+3.6 5.49+0.72(213.6+28.1) 2404173
p value 0.20 0.15 0.51 0.48

Mean+SD, BMI : body mass index, TC : total cholesterol, Lp(a) : lipoprotein(a)

Z o] vl Wileoxon signed ranks& o] 28111,
o2 W ASde 27 ANOVAE# Paired t-
testE AMSBIAT. TS ZHE o ®Hstg o vae
Mann-Whitney U¥4& o] &3ttt Pgkel 0.05 vl
okl ojujglE Ao BAsiet

4 ot
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Fig. 1. Distribution of lipoprotein(a) levels in postmen-
opausal women.

Table 2. Change of Lp(a) after HRT for 1 year

D.

Lp(a) 5% A, B, C, DiallA $oFd 717} 22 6+
37.1mg/dl, 24.5+17.4mg/dl. 25.1+20.7mg/dl, 25.
2121.1mg/dlelA] 1d3F B2k & 14.0+£15.1mg/dl(p
<0.001), 17.7+15.5mg/dl(p<0.001), 17.6+17.
3mg/dl(p<0.001), 17.6%13.9mg/dl(p<0.001)2 #
A3ttt o AEZA TE o7l AT 37.1% #
aslo] J2ERAN T2AXHES HY F98 BT
9] 27.7%(p<0.05), C< 29.6%(p<0.05), D9
30.0%(p<0.0001) B.c} Eo] 743t} izl =
ot FEIt SN }dE}(Table 2, Fig. 2).

izt ZY2HES A B, CZolA FoRd
66.7+19.9mg/dl. 67.7+15.4mg/dl, 65.9+15.9mg/
diollA ¥ 79.9+17.4mg/dl(p<0.001), 75.9+18.
4mg/dl(p<0.001), 74.6+16.7mg/dl(p<0.001) & 2zt
7} Z7veien | AT 16.5% Z71e BT C39
10.8%(p<0.05)9} 13.8%(p<0.05) Z7}oll vl&l 2ol
Z7¥9tH(Table 3, Fig. 2). DA Fd 63.
1+14.9mg/dlol A F2FE 64.3+16.6mg/dl2 FF A
F syl ook AdEAEY FYAHES A B,
C. DA ZZh 10.9%(p<0.001), 13.7%(p<0.
001), 11.3%(p<0.001) 2 17.6%(p<0.001) #4315
o DiolA AT (p<0.01)F C#(p<0.001) B} &
o] 74438 vHTable 3. Fig. 2).

ol g nUEAUY ZeAe B AUzAY F
g 2H E9] ¥l s FZ e EL AvolA W}

Group A(E)  Group B(E+MPA5) Group C(E+MPA10) Group D(E2+N) Group E(Control)
Lp(a) Basal 226+21.6 245+17.4 25.1+20.7 252211 240+£17.3
(mg/dl) 1 year 14.0+15.1 17.7%£15.5 17.6+17.3 17.6:£13.9 27.0+22.0
Percent change -37.1% -27.7% -29.6% ~30.3% 12.5%
p value 0.001 0.001 0.001 0.001 0.013
MeanSD, Lp(a) : lipoprotein(a)
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g. 2. Percent changes of lipoprotein(a) and lipids with hormone replacement therapy in postmenopausal women.

Lp(a) : lipoprotein(a), HDL-C : high density lipoprotein cholesterol, LDL-C : low density liporotein cholesterol,
TC ; triglyceride, VLDL-C : very low density lipoprotein cholesterol.
*: p<0.001, ** : p<0.005, *** : p<0.01, *** : p<0.05 compared with basal level.
#: p<0.0001, ##: p<0.0005, ### 1 p<0.001, #4### 1 p<0.005, ##### © p<0.01, ###### © p<0.05 com-

pared between

groups.

Table 3. Change of lipids after HRT for 1 year

Group A Group B Group C Group D Group E

(B) (E+MPA5) (E+MPA10) (E2+N) (Control)
TC Basal 531+ 0.86 540+ 091 536+ 0.87 5.28+ 0.81 5.49+ 0.72
(mg/dl) (2069 +33.4) (210.2 £35.3) (208.8 +33.8) (205.8 £31.7) (213.7 +£27.7)
1 year 5.36+ 0.81 516+ 0.81 513+ 0.87 461+ 0.78 5.48+ 091
(208.6 + 3.15)  201.1 +31.5) (199.6 +£34.0) (179.4 +£30.4) (2139 £35.0

p value 0.25 0.004 0.001 0.001 0.41
HDL-C  Basal 1.71£ 0.51 1.74+ 0.39 1.69+ 0.41 1.62+ 0.38 1.74+ 0.42
(mg/dl) (66.7 £19.9) (67.7 +31.5) (65.9 £15.9) (63.1 £14.9) 67.5 £16.1)
1 year 20.5 = 045) 195+ 0.47 1.92+ 0.43 1.65+ 043 1.78+ 0.47
(79.9 +17.4) (75.9 +184) (74.6 +£16.7) (64.3 +16.6) (69.4 +18.3)

p value 0.001 0.001 0.001 0.32 0.36
LDL-C Basal 3.29+ 0.69 334+ 0.73 3.284+ 0.63 3.24+ 0.68 336+ 057
(mg/dl) (128.2 £27.0) (130.1 £28.6) (1276 +244) (126.0 +£26.3) (1309 +£21.8)
1 year 293+ 0.59 288+ 0.55 291+ 0.62 2,67+ 0.57 3.29+ 0.67
(114.2 £23.1) (1123 x£21.4) (113.2 x£24.1) (103.8 +£22.2) (128.8 +£25.8)

p value 0.001 0.001 0.001 0.001 0.14
VLDL-C  Basal 0.33+ 0.31 032+ 0.19 039+ 0.31 042+ 038 0.39+ 0.26
(mg/dl) (129 £12.1) (125 = 7.6) (153 +£12.2) (16,5 +=14.8) (15.1 £10.0)
1 year 037+ 0.26 033+ 0.19 0.30x+ 0.21 0.29+ 0.22 0.40+ 0.32
(14.3 +£10.1) (129 + 7.2) (11.8 + 8.2) (11.3 + 8.5) (15.8 +£12.5)

p value 0.07 037 0.001 0.001 0.99
TG Basal 149+ 0.90 1304+ 0.53 1.49+ 0.85 1.51+ 1.00 158 + 092
(mg/dl) (1319 £79.7) (115.5 +£46.9) (131.9 £75.3) (133.6 +£88.1) (140.1 £81.3)
1 year 1.64+ 0.86 1.37+ 0.54 1.33+ 0.76 1.02+ 0.55 (1.57+ 0.88)
(145.3 +£75.9) (121.6 +£47.8) (117.8 £59.8) (90.0 +48.8) (138.8 £76.9)

p value 0.02 0.43 0.01 0.001 0.96

Mean=+SD, TC : total cholesterol, HDL-C : high density lipoprotein cholesterol, LDL-C : low density lipoprotein cho-
lesterol, VLDL-C : very low density lipoprotein cholesterol, TG : Triglyceride
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