
4
Influence of HRT on lipid metabolism

The loss of female hormones (mainly estrogens) after menopause is associated
with a worsening of certain cardiovascular disease (CVD) risk factors such as
lipid and lipoprotein metabolism. The effects of estrogens on the metabolic
pathways of lipoprotein subfractions have been studied (Fahraeus, 1988;
Samaan et al., 1995)

T 0 assess the impact of HRT on lipid metabolism and related blood para
meters, more than 50 different studies dealing with HRT effects in postmen
opausal women have been analysed here.

Preliminaries

The first issue is to choose the appropriate lipid and lipoprotein variables to
assess this impact, as discussed in chapter 3.

The second major issue is that treatments differ in administration route, dose
and type of estrogen. Estrogens may be natural or synthetic and dosages
depend upon their potency. The administration of estrogens alone ta post
menopausal women has been shown ta increase the risk of endometrial car
cinoma. Thus, a progestagen is frequently administered either cyclically (to
induce a monthly withdrawal bleed) or continuously (to induce amenor
rhoea). Progestogens may have various androgenic properties which could
abolish estrogen benefits.

The third major issue is the design of studies to assess the effect of HRT. The
most desirable design would be a randomised, placebo-controlled, double
blind trial including enough subjects to test the different combinations of
estrogens and progestins.

The objective of this analysis was to select lipid and/or lipoprotein variables
consistently related ta the postmenopausal loss of female hormonal function
and to analyse their modifications according to the HRT prescribed.

Major biases are associated with such trials, related to the indication, treat
ment duration, age of patients and type of menopause (natural or surgical)
and also ta the impossibility of comparing metabolic modifications according
ta the administration route. The studies analyzed have been classified in five 51
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different groups in descending order of evidence, from randomized placebo
controlled studies to uncontrolled studies. Blinding is often precluded by the
occurrence of cyclic bleeding on HRT.

Twenty studies published since 1990 have been retained because they pro
vided full protocol descriptions and quantitative relative values of lipid and
lipoprotein variables which were either statistically significant or considered
significant. Modifications were expressed as the percentage change from the
values obtained either in the placebo group in placebo-controlled studies or
during the appropriate period in cross-over studies. In active treatment
studies, controlled but without a placebo group, modifications were expressed
as a percentage of change from baseline. In cross-sectional uncontrolled
studies, modifications were expressed as a percentage of change from the non
HRT group.

A detailed review of the studies published between 1984 and 1990 is pro
vided by Rijpkema et al. (1990). The present analysis focused on the most
recent ones.

Randomised placebo controlled studies

These studies, offering the highest quality, are described in table 4.1. Their
duration ranges from three weeks to three years. Three out of seven are cross
over. Two included surgical menopause and estrogens alone ; two included
natural menopause and estroprogestogen treatment or estrogen alone in one
of these two ; two included both surgical and natural menopause and both
estrogen alone and combined HRT. Overall, 1 262 women were included,
most of them over 43 years old, except in one small study involving surgical
menopause (Griffin et al., 1993). In all these studies, HRT consistently
decreased TC (range -4 to -9 %), LDL (range -6 to -24 %), apoB (range
-5 to -21 %) and Lp(a) (range -10 to -19 %), and increased HDL (range 7
to 21 %), HDU (range 23 to 59 %), HDU (6 %), TG (range 7 to 38 %),
VLDL (range 16 to 30 %) and apoA1 (range 14 to 15 %). One small study
(Griffin et al., 1993) reported an increase in small dense LDL particles.

However, all these changes occurred differently according to the type of
HRT: estrogen alone had all the above effects, while combination HRT
reduced or abolished the HDL increase and reduced the TG increase.

All estrogen-alone treatments seem to give similar effects, except transdermal
estradiol, but the duration of this study was short (six weeks) and the number
of subjects treated (nine) was small (Walsh et al., 1991). Equivalent active
doses of conjugated or natural estrogens seem to have similar effects.

cn and C19 progestogens but not natural progesterone abolished the effect
52 of estrogens on HDL. The effect on LDL remained mostly unchanged. Cyclic
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and continuous administration of progestogen had a similar impact on the
lipid profile.

Other studies

Table 4.I1 presents two piacebo-controlled studies. The study reported by
Kim et al. (1996) was not randomised because surgically menopaused women
were all assigned to estrogen alone. However, its results are consistent with
the studies reported above and of mostly equivalent value. Moreover, Lp(a)
seemed to decrease whatever the HRT used. The second study (MRC GP
Research Framework, 1996) tested the effect of norgestrel following surgical
menopause. In women treated with conjugated estrogen norgestrel did not
modify the decrease in TC and LOL but decreased HOL and TG.

Studies presented in table 4.III did not included placebo or reference groups
but they are mostly consistent with the previous ones (although most deaIt
with small samples).

Table 4.IV presents cross-sectional observation studies. The type of treat
ment is frequently omitted. Most of them describe a decrease in TC and LOL,
an increase in HOL (mainly in the HOU subfraction) and in TG. Only one
study was discordant concerning TG (Oallongeville et aL, 1995). ApoA1
levels were increased, while apoB and Lp(a) were decreased.

Two small uncontrolled studies with consistent results are shown in
table 4.V. Rajman et al. (1996) and Griffin et al. (1993) reported an increase
in small dense LOL particles.

Critical analysis

The best way to assess the effect of HRT on the lipid and lipoprotein profile
consists of estimating changes in randomized piacebo-controlled studies.
Unfortunately such studies are rare given the multiple combination of prod
ucts, doses, administration routes and cyclic or continuous combinations of
hormones. Given the various effects of such combinations, it is very difficult
in 1 262 subjects ta draw any firm conclusions on the best way to improve
the lipid profile.

The non placebo controlled groups are subject to regression to the mean bias.
However, despite this bias, consistent results were obtained. But these studies
dealt with too few women. AlI but one included surgically menopaused
women and thus estrogens alone were prescribed.

Sorne clues can be obtained from observational studies. But the cross sec
tional design has several severe limitations. T 0 begin with, the comparison

54 of postmenopausal with premenopausal women is confounded by age.



T
ab

le
4.

11
:

E
ff

ec
ts

o
f

p
o

st
m

en
o

p
au

sa
l

H
R

T
on

lip
id

s
an

d
lip

o
p

ro
te

in
s

:
re

su
lts

o
f

o
th

er
co

n
tr

o
lle

d
st

ud
ie

s

St
ud

y
Pe

rc
en

ta
ge

ch
an

ge
fra

m
th

e
ba

se
lin

e
Au

th
ar

s
G

ro
up

de
fin

itio
n

N
Ag

e
pe

rio
d

TC
LD

L
HD

L
HD

L2
HD

L3
VL

DL
TG

Ap
oA

1
Ap

oB
Lp

(a
)

Ki
m

et
al

.,
19

96
Ko

re
a,

1
ye

ar
,

N
at

M
p

an
d

Su
rM

p
29

-7
1

19
91

-1
99

3
•

CE
0.

62
5

(m
g/

da
y)

(S
on

ly)
14

0
ns

-1
1

+1
6

ns
+9

-3
7

•
CE

0.
62

5+
M

P
A

cy
cl

ic
(5

m
g/

d)
97

-4
-1

4
+1

1
ns

ns
-2

7
•

CE
0.

62
5+

M
P

A
cy

cl
ic

(1
0m

g/
d)

10
9

-4
-1

1
+1

4
-2

3
-1

0
-3

0
•

E2
V+

NG
cy

cl
ic

13
4

-1
3

-1
8

ns
-3

1
-3

3
-3

0
•

Pl
ac

eb
o

71

M
RC

GP
R

es
ea

rc
h

UK
,

1
ye

ar
,

Su
rM

p
51

±6
19

91
-1

99
4

Fr
am

ew
or

k
(1

99
6)

•
CE

0.
62

5
86

-5
-1

4
+8

+2
4

•
CE

0.
62

5
+

NG
cy

cl
ic

99
-9

-1
3

ns
ns

T
ab

le
4

.V
:

E
ff

ec
ts

o
f

p
o

st
m

en
o

p
au

sa
l

H
R

T
on

lip
id

s
an

d
lip

o
p

ro
te

in
s

:
re

su
lts

o
f

u
n

co
n

tr
o

lle
d

st
ud

ie
s

St
ud

y
Pe

rc
en

ta
ge

ch
an

ge
fro

m
th

e
ba

se
lin

e
Au

th
or

s
G

ro
up

de
fin

itio
n

N
Ag

e
pe

rio
d

TC
LD

L
HD

L
HD

L2
HD

L3
VL

DL
TG

Ap
oA

1
Ap

oB
Lp

(a
)

Va
n

de
r

M
oo

re
n

Th
e

N
et

he
rla

nd
s,

2y
ea

rs
,N

at
M

p
23

49
-5

9
19

90
-9

-1
8

+1
3

ns
ns

+1
6

ns
-1

6
et

al
.,

19
93

E2
+D

D

R
aj

m
an

et
al

.,
19

96
UK

,
6

w
ee

ks
,

Su
rM

p,
CE

0.
62

5
(m

g/
17

30
-5

2
nr

-9
-2

2
+2

1
ns

da
y)

\J
1

\J
1

A
N

A
L

Y
SI

S

.....
. ~ '"I:l ('

) '" o >+
> ~ o I:l ~ s.: 8 '" g. ~ 8



\.T
t

I:
I:

0
\

0 ... !3 0 I:l ('1
) ... ('1
) '"~ r>

T
ab

le
4.

11
1

:
E

ffe
ct

s
o

f
p

o
st

m
en

o
p

au
sa

l
H

R
T

on
lip

id
an

d
lip

o
p

ro
te

in
:

re
su

lts
o

f
co

n
tr

o
lle

d
st

ud
ie

s
w

it
h

ac
ti

ve
tr

ea
tm

en
t,

Il
w

it
h

o
u

t
p

la
ce

b
o

g
ro

u
p

.
... ::r

'
('1

)

Pe
rc

en
ta

ge
ch

an
ge

tro
m

th
e

ba
se

lin
e

...
Au

th
or

s
G

ro
up

de
tin

itio
n

N
Ag

e
St

ud
y

~
pe

rio
d

~
TC

LD
L

HD
L

HD
L2

HD
L3

VL
DL

TG
Ap

oA
1

Ap
oB

Lp
(a

)
,.... I:l

M
ue

sin
g

et
al

.,
US

A,
3

m
on

th
s,

Su
rM

p
40

-6
0

nr
~ ('1

)

19
92

•
CE

0.
62

5
(m

g/
da

y)
31

-5
-1

5
+1

2
ns

ns
ns

+1
9

+1
3

-9
I:l r> ('1

)

Va
n

de
r

M
oo

re
n

Th
e

N
et

he
rla

nd
s,

ra
nd

om
iz

ed
,

1
ye

ar
,

50
-5

9
nr

0 I:l
et

al
.,

19
94

Su
rM

p
r>

•
CE

0.
62

5
18

-2
-1

1
+2

5
+4

7
+1

8
ns

+2
3

+2
3

ns
~ ...

•
CE

0.
62

5+
M

ED
cy

cl
ic

15
-7

-1
4

+1
2

+2
4

+1
1

ns
ns

+1
5

ns
0

- c, <:
W

at
ts

et
al

.,
19

95
U

SA
,ra

nd
om

ize
d,

2y
ea

rs
,

Su
rM

p
21

-6
0

nr
~ Cf

>

•
CE

1.
25

0
31

-5
-1

1
+7

+2
0

+8
r>

ns
~

•
CE

1.
25

0+
M

T
29

-9
ns

-1
6

-3
0

-2
1

ns
... ...

Br
us

ch
ie

ta
l.,

19
96

Ita
ly,

1
ye

ar
,

Su
rM

p
46

-5
3

19
93

-1
99

4
I
~

•
CE

0.
62

5
19

-1
5

-4
2

+2
6

+3
7

-3
8

H
ai

ne
s

et
al

.,
H

on
g-

Ko
ng

,
12

m
on

th
s,

N
at

M
p

42
±9

nr
19

96
b

•
E2

+M
PA

cy
cl

ic
39

-5
-9

ns
ns

ns
ns

+6
-4

-1
9

H
ai

ne
s

et
al

.,
19

96
c

H
on

g-
Ko

ng
,

12
m

on
th

s,
Su

rM
p

43
±4

nr
•

E2
G

26
ns

ns
ns

ns
ns

ns
ns

ns
ns



T
ab

le
4

.I
V

:
E

ffe
ct

s
o

f
p

o
st

m
en

o
p

au
sa

l
H

R
T

on
lip

id
s

an
d

lip
o

p
ro

te
in

s
:

re
su

lts
o

f
cr

os
s

se
ct

io
n

al
u

n
co

n
tr

o
lle

d
st

ud
ie

s

St
ud

y
Pe

rc
en

ta
ge

ch
an

ge
fro

m
th

e
ba

se
lin

e
Au

th
or

s
G

ro
up

de
fin

itio
n

N
Ag

e
pe

rio
d

TC
LD

L
HD

L
HD

L2
HD

L3
VL

DL
TG

Ap
oA

1
Ap

oB
Lp

(a
)

Eg
el

an
d

et
al

.,
US

A,
H

ea
lth

y
W

om
en

St
ud

y,
P

itt
s-

21
1

42
-5

0
19

83
-1

98
5

19
90

bu
rg

h,
N

at
M

p
•

CE
15

ns
-5

+7
+4

9
+1

4
ns

•
CE

+M
PA

39
ns

ns
ns

+3
7

+1
3

ns

Ho
ng

et
al

.,
19

91
US

A,
co

ro
na

ro
gr

ap
hy

se
rie

s,
N

at
M

p
90

25
5

nr
an

d
Su

r
M

p

•
E

18
ns

ns
+3

1
ns

N
ab

ul
si

et
al

.,
19

93
US

A,
At

he
ro

sc
le

ro
si

s
R

isk
ln

C
om

m
u-

49
58

45
-6

4
19

86
-1

98
9

ni
tie

s
(A

RI
C)

,
N

at
M

p
an

d
Su

r
M

p
•

E
85

5
-1

3
+1

9
+3

8
+1

2
+1

1
+1

6
-6

-1
6

•
E+

P
17

3
-1

3
+2

1
+3

8
+1

2
ns

+1
4

-6
-3

3

Va
zir

i
et

al
.,

19
93

US
A,

Fr
am

in
gh

am
O

fts
pr

in
g

St
ud

y,
93

8
56

±7
19

83
-1

98
7

ty
pe

M
p:

no
t

re
po

rte
d

•
CE

0.
62

5
(m

g/
da

y)
52

ns
ns

+1
0

ns
+1

3
ns

•
CE

0.
62

5+
M

P
A

cy
cl

ic
28

ns
-1

1
+1

0
ns

+1
4

ns
,....

D
al

lo
ng

ev
ille

Fr
an

ce
,

Li
lle

he
al

th
ca

re
ce

nt
re

,
HR

T
17

46
45

-6
5

19
91

-1
99

3
::; §"

et
al

.,
19

95
ex

cl
ud

ed
,

N
at

M
p

(p

•
E+

P
36

9
-5

-1
6

ns
-8

::; ('
)

(p

Sa
lo

m
aa

et
al

.,
Fi

nl
an

d,
ty

pe
M

p:
no

t
re

po
rte

d
1

20
2

45
-6

4
19

92
0 ""'"

'
19

95
•

HR
T

35
1

-5
-7

+3
ns

ns
~

R
ob

in
so

n
et

al
.,

US
A,

At
he

ro
sc

le
ro

si
s

R
isk

ln
C

om
m

u-
4

56
9

45
-6

4
19

87
-1

98
9

...,
19

96
ni

tie
s

(A
RI

C)
,

ty
pe

M
p:

no
t

re
po

rte
d

0 ::;
•

HR
T

12
17

-3
-1

3
+2

0
+3

7
+1

3
+1

3
+1

4
-5

~ s.: El (p ~ ll
'

cr
"

0 :::
:'

CF
>

V
1

1
El

-
.]

A
N

A
L

Y
S

IS



Hormone replacement therapy. Influence on cardiovascular risk

Secondly, the type of drug, the time of ingestion, compliance and the dura
tion of the treatment are mostly unknown. Thirdly, following the decision to
treat, a population at lower risk of CVO can be selected on the basis of con
tra-indications such as dyslipidemia or pre-existing CVD. Moreover, wealth
ier and better educated women would be more inclined to adhere to such
treatments. Finally, more frequent medical controls may be suspected as a
direct consequence of the ongoing treatment, thus favouring a better cardio
vascular prevention.

An in-depth analysis of potential biases can be found in several reviews
(Seed, 1994; Stevenson, 1995 ; Sullivan, 1994; Tikkanen, 1996; Rijpkema
et aL, 1990; Stampfer and Colditz, 1991).

To conclude, as expected from numerous studies, HRT can significantly
improve the lipid and lipoprotein profile in postmenopausal women. T 0 date,
this conclusion is supported (quantitatively or not) by a large number of epi
demiological studies. The main effects comprise a decrease in TC and LOL
obtained with estrogens both alone and combined. A major increase in HOL,
attributed massively to the HOLZ protective subfraction, is observed with
estrogens alone, but not with their combination with progestogen. According
to sorne authors (Bush, 1996) who consider that, in women, HOL seems to
be a more potent predictor of major cardiovascular events than LOL or TC,
it can be concluded that the increase in HOL should be preserved. The use
of natural progesterone may be a solution, since it reduces but does not abol
ish the HOL increase. On the other hand, estrogens tremendously increase
TG and VLOL, meaning that an increase in the risk of pancreatitis and con
sequently in CVO may be feared. The use of parenteral routes may be tested
to avoid the hepatic first pass effect. However, the benefit in terms of HOL
increased may be severely reduced. Finally, a marked decrease in Lp(a) is
obtained, but its role as a risk factor is still controversiaL

Until now, the only study that affords sorne help to prefer one or other type
of HRT is the PEPI trial (1995) that suggested a favourable effect of conju
gated estrogen combined with natural progesterone in a randomized double
blind placebo-controlled study including 875 postmenopausal women. Thus
larger trials including oral or parenteral estrogens combined with either
medroxyprogesterone acetate or natural progesterone are urgently needed.

A secondary prevention trial, the HERS study, is currently in the pipeline
(Schrott et aL, 1997). This trial dealing with postmenopausal women with
heart disease may answer the question of whether HRT protects against
CVO. After such a trial, it may be unethical to continue placebo-controlled
trials. Moreover, because of its favourable impact on other outcomes such as
osteoporosis and cognitive functions (Wickelgren, 1997), HRT is spreading
in the industrialised countries and it will soon be too late and very difficult

58 to randomize a placebo-controlled study.
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