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Effects of continuous Hormone Replacement Therapy (HRT) on FSH,
lipid profiles, blood chemistry, and skin thickness in menopausal \ilomen

A. Baziad

Abstrak

Penelitian ini bertujuan untuk melihat efek pemberinn TSH estradiol 2 mg + I mg noretisteron asetat secara kontinyu terhadap
hormon FSH, profil lipid, kimia darah, serta ketebalan kulit.pada wanita menopause. Lama pemberian TSH adalah 6 bulan.Bahan
penelitian terdiri dai 35 wanita menopause. Penelitian ini berlangsung dart Januari 2001 hingga luni 2001. Setelah TSH 6 bul.an
terjadi penurunan yang bermalma terhadap FSH. Tidak dijumpai pengaruh TSH terhadap kadnr bilirubin, namun dijumpai sedikit
peningkatan enzim alkali fosfatase, serta peningkatan yanç bermalqa SGOT dan SGPT. menyebabl<nn penurwtan kadar kolesterol
total serta penurunan kadar trigliseida. Selain itu dijumpai sedikit peningkatan LDL, dan penurunan kalar HDL secara bermalma.
TSH dengan progesteron sintetik noretisteron terjadi peningkatan sintesis kolagen kulit, yang ditandai dengan adanya peningkatan
ketebalan kulit. yang bermalua. (Med J Indones 2002; 11: 97-103)

Abstract

This study was aimed to observe the effect of hormone replncement therapy (HRT) of estraliol 2 mg + 1 mg acetate noretisterone
administered continuously on FSH hormone, Iipil profile, blood chemistry, and skin thickness in menopausal women. The duration of
HRT administration was 6 months. The subjects of the study were 35 menopausal women. The study was conducted from January 2001
to June 2001. After HRT administration of 6 months, a significant decrease of FSH was observed. No effect of HRT was found in
bilirubin level; however, there was a slight increase of alknli phospluttase enzyme, and a signifcant increase in SGOT and SGPT.
HRT caused a decrease of total ckolesterol level and triglyceride level. In addition, a slight increase of LDL level and significant
decrease of HDL level were obsert,ed. HRT administration with progesterone synthetic noretisterone showed an increase of skin
collagen synthesis, which was indicated by the significant increase of skin thiclotess. (Med J Indones 2002; 11: 97-103)
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Menopause is a physiological process which will be
experienced by every woman. Estrogen deficiency
results in the menstrual disorder leading to menstrual
cessation. As a result of this estrogen deficiency, 50-
60Vo of women will experience complaints which
require medical help. One of the health problems
attracting a great deal of attention of the countries in
the world is osteoporosis. Nearly 4OVo of women
approaching the age of 70 suffered from bone
fractures associated with osteoporosis.l The expenses
incurred by a country in providing healthcare for bone
fractures reach as high as billions of US dollars.
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In view of the immense impacts brought about by
osteoporosis, an early diagnosis of osteoporosis is
extremely important. It may even be more important
than the treatment and early prevention. HRT

Up to the present, diagnosis of osteoporosis has normally
been performed by observing the bones directly by
means of radiology. The type of radiological
examination commonly used is ratio isotop (single
photon absorptiometer), Dual Photon Absorptiometry
@PA), Dual Energy X Ray Absorptiometry (DXA)
and CT Scan. Unfortunately, these examinations are
relatively expensive and carry the risk of radiation.

Currently, a simple and inexpensive examination tool
of transdermal USG which carries no risk for patients
has been developed. This tool is design to measure
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the skin thickness of woman. By measuring skin
thickness (collagen), the presence of osteoporosis can

be identified. Collagen in the bones consists of
Gellatina, scleroprotein which serve to maintain the

stability of bones. This type of collagen is also present

in the skin and cardiovascular structure. Thus, this
transdermal USG tool is actually designed to measure

the collagen content in the skin. If the collagen

content in the skin decreases, the collagen content in
the bone will correspondingly decrease. The

deficiency of collagen may result in wrtnkled,
inelastic skin, while such deficiency in the bone will
contribute to the osteoporotic bones.

For the women who still have the uterus, estrogen

should always be combined with progesterone in
order to prevent the occurrence of endometrial
hyperplasia. The type of estrogen and progesterone

recommended is the natural one. Estradiol is the type

of natural estrogen most frequently used. Its

metabolism occurs in the liver, and its long-term use

may occasionally interfere with liver functions.
Nowadays, there are HRT specimens using synthetic
progesterone, such as noretisterone. Progesterone of
this type requires an activation in the liver to the

extent that it may create a burden in the liver." In
addition, noretisterone triggers the activity of
lipoproteinlipase enzyme in the liver, which may

r"iuit in the disruption of HDL and LDL metabolism.3'a
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MA'T'ERIAL AND METHODS

The L.1sse61 study was designed as a non-comparatlve
clinical trial" 'Fhis sti.rdy was llso desrgned to evaluate
the effect:, rf continuors HRT ;ldmrnrstration before
and after 6 mlnths on FSH hLrrmone, lipid profile,
blood chemrstry, and skin thickness in menopausal
women. Every womari received HRT in the form of
estradiol tablets 2 mg anil noretisterone acr:tate I mg

continuously, All patient-c still had the intact uterus
and ovary. The subjects of the study were 35 patients

of menopausal women adrrutted for t!'eatment to

Menopausal Chnic "Menox" in Jakarta from January
2001 to June 2001. History taking was undertaken in
all patients covering identity, age, and education.
There were also asked about history of previous
disease and the presence of climacteric complaints.
After meeting the criteria of inclusion and exclusion,
the patients underwent the examination of FSH, alkali
phosphatase, SGOT, SGPT, total cholesterol,
triglyceride, LDL, HDL, ureum, and creatitine. The
measurement of skin thickness was done using
transdermal USG of Osteoson brand manufactured by
Germany witir high resolution (20Mhz) (Fig. 1). Skin

thickness was determined with either modus A or
modus B" The skin area measured was the inside

upper part of left arm.
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Figure 1. [Jhrasound measurement of skin thickness
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RESULTS
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Table 1. Mean value of several variables

No Variable x+SEM
I
2

Age (year)

Duration of
menopause (year)

52,4 + 0,76

3,3 + 0,42

Table 2. Education level

Level Frequency %

Primary School

Junior High School

Senior High School

University graduate

2

9

8

16

5.7

25.7

22.9

45.',l

Total

Table 3. Effect of HRT on FSH hormone level

Table 4. Effect of HRT on blood chemistry laboratory

Table 5. Effect of HRT on lipid profile

Table 6. Effect of HRT on skin thickness

10035

Hormonal 0 month 6 month
T paired p

N Mean SEM N Mean SEM
FSH (mIU/nù) 35 63.'t 5.59 35 40.1 4.38 6.87 <0.01

Blood chemistry
0 month 6 month

T paired p
N Mean SEM Mean SEMN

Bilirubin (m/dl)
,A,lkali phosphatase (ùl)
SGOT (u/1)

SGPT (u/l)
Ureum mg/dl)
Creatinine (me/dl)

35 0.6 0.04
35 180.2 8.69
35 19.5 0.82
35 18.7 I .31

35 26.5 1.16
35 0.9 0.02

35 0.6 0.06
35 186.2 10.09
35 27.5 Lt7
35 24.t 1.30
35 22.9 1.04
35 0.9 0.03

-0.33 >0.05
-0.56 >0.05
-6.79 <0.01
-3.24 <0.01
2.78 <0.01
0.36 >0.05

Blood chemistry 0 month 6 month
T paired p

N Mean SEM N Mean SEM
Total cholesterol (mg/dl)

Triglyceride (m/dl)
LDL (mg/dl)

HDL (me/dl)

35 224.5 4.56

35 132.8 14.73

35 144.74 5.73

35 58.7 2.21

35 218.1 5.02

35 127.2 13.6

35 146.5 7.25

35 54.3 2.49

1.',14

0.543

-0.32

2.09

>0.05

>0.05

>0.05

<0.05

Note 0 month 6 month T paired p

N Mean SEM N Mean SEM

Skin thickness (mm) 35 0.93 0.069 35 0.94 o.o'12 -5.774 <0.01
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Figure 2. The effect ofHRT on skin thickness

DISCUSSION

In 1984, the average age of menopause in Indonàsia
was 48 years.s In this study, the average age found
was 52.4 years. This finding was not much different
from the average age of menopause in the developed
countries, i.e., approximately between 50 and 51

yea.r.6't The increased age of menopause in Indonesia
may be attributed to the improved nutrition, and the

evident improvement of living standard of the

majority of Indonesian women.

In this study, the patients had generally experienced
menopause 3.3 years ago with most education level of
university graduate (45.1Vo).In terms of duration of
menopause, all patients were still at the stage of early
menopause. Since a part of the patients had education
level of junior high school and higher, it was hoped
that each patient could take the medication regularly
and appropriately. The irregularity. in taking the

medication frequently resulted in bleeding, and this
may caused patients to experience a disorder and to
discontinue therapy. Table 3 shows that after
termination of therapy a significant decrease of FSH
level was still found (p<0.01). This shows sufficient
effectiveness of the medication in the body in
eliminating the effects due to estrogen deficiency.

hr the laboratory examination of blood chemistry, a
significant change of bilirubin level was found. HRT
in fact has some effect on bilirubin.8 In postmenopausal
women, the level of alkali phosphatase was normal or
slightly increased due to
resorption.e'l0 The long-term
I year) may reduce the level
In this study, a slight increase of alkali phosphatase

level was found after the administration of HRT for 6
months, which is statistically not significant (p > 0.05).
This shows an increase of bone resorption in all
patients studied who may have developed osteoporosis
in the future if they had not been treated.

In the present study, the administration of HRT shows
a significant increase of SGOT and SGPT levels;
however, this increase was still within the normal
values (normal value of SGOT was 11-36 p,/1, and

SGPT was 10 -65 M). In the postmenopausal
women, an increase of both SGOT and SGPT levels
were found, and the administration of estrogen may
cause an increase of those enzymes.t'''-t'la Therefore,
caution should be exercised in using HRT in women
with liver disorder.

Generally in the postmenopausal women there is a

decrease of creatinine secretion through urine.15 With

Med J Indones



VoI I I, No 2, April - June 2002

HRT administration, the secretion of urine was found
to return to normal condition.l6'17 [n the present study,
no change in the level of serum creatinine was found
after the administration of HRT for 6 months"
Generally the ureurn level in postmenopausal women
slightly increases, and with HRT administration its
level may return to normal or slightly decrease.l8
From Table 4 it is evident that after HRT administration
the ureum level decreased significantly; however, this
decrease was still within the normal limits (normal
limit: 10-50 mg/dl).

From epidemiological study it was proved that the
decrease of total chole tp to 2-3Vo may reduce
the risk of coronary disease by I Vo.tB The
administration of estrogen with or without a
combination with progesterone may reduce the level
of total cholesterol by 10 - 20 Vo.le'z0In this study, a
decrease in the level of total cholesterol from 224.5
mg/dl to 218.1 mg/dl and a decrease of triglyceride
level from 132.8 mg/dl to 127.2 mg/dl were found
after the adminrstration of HRT for 6 months,
although these decreases were not statistically
significant (normal value of total cholesterol: 750-225
mg/dl, triglyceride: 40 -145 mg/dl).

From various studies it was evident that high HDL
level has protective properties for the heart,zt'22
while high LDL level increases the risk of coronary
heart disease.2r In this study, a slight increase of LDL
level was found after the administration of HRT for 6
months, i.e., from 144.15 mg/dl to 146.5 mg/dl (p >
0.05). However, this increase was still within normal
values (60 -160 mg/dl). After 6 months of therapy, a
significant decrease of LDL level was found. This
decrease was not hazardous since its values were still
within the normal limits i normal HDL: 45 - 80
mg/dl). The decrease of HDL level was closely
associated with the type of progesterone used.
Synthetic progesterone such as noretisterone has
been proved to reduce the level of HDL serum and
may increase the level of LDL s".um.tn'" Natural

erone such as medroxy progesteronacetate
proved to slightly affect lipid metabolism.2a

The administration of noretisterone 10 mg.in women
before menopause who underwent the removal of both
ovaries caused an increase of LDL level by I3Vo,
decrease of HDL by 35Vo, while the admrnistration of
natural progesterone such as MPA proved to have no
effect on lipid metabolism.2o'2s In this study, a
significant decrease of HDL level was found, but this
was followed by a significant increase of total
cholesterol level, in addition to the decreased level of

HRT in menopausal women l0l

triglyceride. Metabolic changes felt were not disturbing,
this is because the European Atheroschlerosis.society
stated that lipid disorder could only occur if total
cholesterol level was found above 300 mg/dl,
triglyceride level was above 200 mg/dl, and HDL
level was below 35 mg/d1.26

Table 6 shows that the average skin thickness before
therapy was 0.93 mm, which means that all the
collagen levels of all patients have decreased. Normal
values of skin thickness were above 1.0 mm.r'27 In the
condition of prolonged estrogen deficiency a decrease
of collagen synthesis may occur in the skin and
bones.22 In 1987, Brincat2T found a decrease in the
collagen level of the skin and bone with the increase
of age. Brincart28 also showed that up to the age of 50
the skin thickness of women is relatively stable;
however, due to estrogen deficiency the skin thickness
gradually diminishes.28 On the other hand, Shuster2e
suggested that with the increase of age every year
women will lose skin collagen by lVo. From the
results showed in Table 6, it may be concluded that
all those women have experienced osteoporosis since
their skin thickness was on the average below 1.0 mm.

Unfortunately, transdermal USG does show which
bones have undergone osteoporotic process.
Transdermal USG only provides a description on the
amount of skin collagen still possessed by a woman.
After 6 months of therapy, a significant increase of
skin thickness was found (p <0.01). The increase of
skin thickness largely depends on the type of
pr^Qgesterone used. The study conducted by Baziad et
al30 in 1gg4 did not show any significant increase of
skin thickness in the postmenopausal women
receiving conjugated estrogen tablet 0.625 mglday +
Dydrosgesterone tablet 10 mg/dl for a period of one
year. This may be attributed to rhe fact that the type of
progesterone used was of natural type. By contrast, in
the present study the type of progesterone used was
noretisterone, which is a synthetic progesterone.
Several investigators have proved that an addition of 5
mg noretisterone cyclically in the postmenopausal
women resulted in the increase of skin collagen by
5OVo.27'31 However, there is still controversy as to
whether the increase of such collagen level is really
due to testosterone-derived hormone such as
noretisterone. In fact, the level of blood androgen in
the menopausal women is sufficiently high, yer it is
the question to be answered why the collagen level in
those women remains low and they are vulnerable to
osteoporosis. Only after HRT administration with
estrogen, can the increase of collagen synthesis in the
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skin and bones be observed. It can be concluded that
the most important factor in the increase of collagen
level is the role of estrogen. On the other hand,
noretisterone only serves to facilitate the work of
estrogen in the skin and bones. The increase of
progesterone in the HRT agent is in fact aimed to
prevent women from being attacked with endometrial
cancer.

CONCLUSIONS

The average age of menopause in this study was 52.5
years and the average duration of menopause was 3.3
years. As many as 45.7Vo of patients had education
level of university graduate. No changes in bilirubin
level after the administration of HRT for 6 months.
There was a slight increase of akali phosphatase after
the therapy. A significant increase of SGOT and
SGPT levels was found; however, this increase was
still within the normal limits. In addition, there was a

decrease in total cholesterol and triglyceride levels
after 6 months of therapy. The administration of
testosterone-derived synthetic progesterone, such as

noretisterone, resulted in the slight increase of LDL
level, and significant decrease of HDL level. This
decrease was not hazardous as it was still within the
normal limits for HDL. HRT with natural estrogen +
synthetic noretisterone progesterone resulted in the
significant increase of skin thickness.
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