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Abstract 
Objective: To compare the changes of lipid parameters, liver function tests, fasting 

plasma glucose and bone density in Thai postmenopausal women who received this combined 
hormonal treatment and placebo. 

Study design: Double-blinded, randomized controlled trial study. 
Material and Method: Sixty postmenopausal women attending the menopause clinic at 

Chulalongkorn Hospital from July, 1996 to December, 1996, were enrolled in the study. The 
patients were randomized to receive the placebo or drug (17 beta-estradiol 2 mg and norethisterone 
acetate 1 mg) continuously. Patient characteristics, physical examination, liver function tests, 
fasting plasma glucose, lipid parameters (fasting total cholesterol, low density lipoprotein 
cholesterol (LDL), high density lipoprotein (HDL) and triglyceride level) and bone densitometry 
were performed before beginning the study. The lipid parameters were repeated at 3, 6 and 12 
months. Fasting plasma glucose, liver function tests and bone densitometry were repeated at 12 
months. 

Results: In the drug group, there were significant changes in the cholesterol at 3, 6 
and 12 months when compared to the baseline. There were significant differences at 3, 6 and 12 
months when compared between groups. The HDL values were not significantly different 
within groups. The LDL values at 3, 6, 12 months were significantly lower than the baseline in the 
drug group when compared within groups and at 6, 12 months in the placebo group. The trigly­
ceride values were not significantly different between groups and within groups. There was no 
significant change between groups and within groups of fasting plasma glucose, total bilirubin, 
direct bilirubin, AST, AL T, albumin and globulin. The alkaline phosphatase values were sig­
nificantly decreased at 12 months in the drug group. The bone density of total BMD and T-score 
at the spine of the drug group increased significantly at 12 months. The per cent change per year 
was +5.1. In contrast, the values in the placebo group decreased significantly, the per cent change 
per year was -0.9. The same pattern was also found in the bone density of the total hip. But when 
focused to the femoral neck, we found no significant change in both groups. 
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Conclusion: This continuous combined treatment resulted in beneficial changes of 
bone density and lipid profiles. The therapy prevented bone loss and the changes in serum lipo­
protein were concordant with a lipid profile associated with a decreased risk of coronary heart 
disease in Thai postmenopausal women. 
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Estrogen replacement therapy has now 
been well documented for protection from osteo­
porosis, prevention of vasomotor symptoms and it 
reduces the risk of cardiovascular disease in post­
menopausal women(1). The continuous combined 
treatment with 17 beta estradiol and noresthisterone 
acetate were more beneficial in producing an atro­
phic endometrium and amenorrhoea(2,3). Among 
many progestrogens, noresthisterone acetate was 
the most effective in preventing bone loss and in­
ducing amenorrhoea in long term treatments(4-6). 
The norethisterone acetate was a 19- norprogesto­
gens known to reduce the HDL- cholesterol fraction 
when given orally(?). But when combined with 17-
beta estradiol, the marked reduction in low density 
lipoprotein and cholesterol concentrates still sug­
gests a reduced cardiovascular risk(8). 

Up to now there has been no report about 
the effects of this combined treatment in lipid 
parameters, liver functions tests and bone density 
in Thai postmenopausal women. So this study was 
conducted to compare those changes in Thai 
postmenopausal women who received this com­
bined hormonal treatment. 

MATERIAL AND METHOD 
A total of 60 women attending the meno­

pause clinic at Chulalongkorn Hospital from July, 
1996 to December, 1996, were enrolled in the 
study. The study was approved by the ethics com­
mittee of Chulalongkorn University Hospital. The 
women's ages were between 45 and 65 years with 
intact uterus and diagnosis of menopause by : 
amenorrhoea for 12 months, Follicle Stimulating 
Hormones (FSH) >351UIL, Estradiol (E2) <50 pmol/ 

L. The exclusion criteria were; history of estrogen 
dependent tumor, active or chronic liver disease 
or history of liver disease where the liver function 
tests had failed to return to normal, deep vein throm­
bosis, thromboembolic disorders, cerebrovascular 
accidents or past history of these conditions asso­
ciated with estrogen use, abnormal genital bleeding 
of unknown etiology, porphyria, having had hor­
mone replacement therapy within the past year, 
uncontrolled hypertension or diabetes mellitus. 

All patients were assigned randomly to 
either the placebo or drug group. During the first 
three months, 4 cases in the drug group and 3 cases 
in the placebo group were withdrawn from the study 
for non-medical reasons. The study group received 
continuously 2 mg of 17 beta -estradiol and 1 mg of 
norethisterone acetate daily. 

Patient characteristics, physical examina­
tion, liver function tests, fasting plasma glucose, 
lipid parameters (fasting total cholesterol, low den­
sity lipoprotein cholesterol (LDL), high density lipo­
protein (HDL) and triglyceride level) and bone 
densitometry were performed before beginning the 
study. The lipid parameters and liver function tests 
were measured by enzymatic colorismetric methods. 
Bone mass measurements at hip and spine were 
performed with a dual energy X-ray absorptio­
meter (DEXA), Hologic QDR 2000. The lipid para­
meters were repeated at 3, 6, 12 months. Fasting 
plasma glucose, liver function tests and bone den­
sitometry were repeated at 12 months. 

Statistical analysis of patient characteris­
tics was carried out between groups by using the 
unpaired student T-test, within the same group by 
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Table 1. Patient characteristics. 

Characteristics Drug ( N=27) Placebo ( N= 26) 

Mean±SD Range Mean±SD Range 

Age (years) 53.4±5.2 46-62 53.7± 4.6 45-64 

Duration of menopause (years) 4.8 ± 3.8 1-17 4.9±_ 4.0 1-15 

Menarche (years) 13.7± 1.7 11-18 14.1±1.5 12-18 

Age at menopause (years) 48.6 ± 3.7 42-56 48.8 ±3.4 42-54 

Weight (kg) 55.2 ± 7.2 40-68 57.5± 9.4 44-83 

Height(cm) 152.0 ±4.8 141.5-161 152.6 ± 4.0 144-161 

Systolic blood pressure (mmHg) 118.9 ± 9.8 100-140 117.3±14.6 90-140 

Diastolic blood pressure(mmHg) 75.3 ± 7.3 60-90 76.5 ± 9.4 60-88 

Parity 2.4±_1.5 0-6 2.6-1.4 0-5 

Table 2. Lipid parameters (mean ± SE). 

Lipid Group AtO At3 At6 At 12 

parameter month months months months 

Drug 226.3±5.7 195.8±6.5 176.7±7.7 188.3±6.0 

Cholesterol (N=27) 

( mg!dl) 
Placebo 242.8±4.1 234.6±7.4 204.6±11.4 218.4±8.8 

(N=26) 

Drug 50.9±3.1 42.7±2.5 46.6±2.5 48.2±2.6 

HDL (N=27) 

(mg!dl) 
Placebo 52.5±2.9 53.3±3.2 53.6±3.3 53.7±3.5 

( N=26) 

Drug 155.5±6.7 130.0±7.5 109.7±8.2 119.1±6.7 

LDL ( N=27) 

( mg/dl) 
Placebo 172.9±4.2 164.3±7.8 130.7±10.8 147.1±9.4 

(N=26) 

Drug 115.6±13.2 109.3±10.3 101.8±10.8 105.1±9.8 

Triglyceride (N=27) 

(mg!dl) Placebo 86.5±6.2 81.6±6.1 101.0±11.6 87.8±7.7 

(N=26) 

• S1gruficant statistical difference at p< 0.05 when companng Within the same group by usmg 

AN OVA and compared to the 0 month period within groups, using paired t- test. 

•• Significant statistical difference at p< 0.05 when comparing between groups, using unpaired 
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using one way-analysis of variance (ANOV A) and 
compared to the baseline by the paired t-test. The 
statistical program, SPSS® version 7.5 for Microsoft 
window® 98, was used for statistical analysis. 

RESULTS 
There was no statistically significant dif­

ference between the groups in any patient charac­
teristics (Table 1). The mean values of plasma lipid 
and lipoproteins are presented in Table 2. There 
was no significant difference between the drug 
group and placebo group at the baseline. The choles­
terol values were significantly different at 3, 6 and 
12 months when compared between the groups. 
The drug group had the lower values with statisti­
cal significance at 3, 6, 12 months. When compared 
to the baseline, in the drug group, the mean value 
was significantly lower at 3, 6, 12 months. In the 

placebo group, the mean values were significantly 
lower at 6, 12 months. The HDL values were not 
significantly different within groups (by ANOV A). 
But when compared between groups, the mean 
value at 3 months in the drug group was signifi­
cantly lower than in the placebo group. The LDL 
values, when compared within groups, at 3, 6, 12 
months were significantly lower than the baseline 
in the drug group and the values at 6, 12 months 
were significantly lower than the baseline in the 
placebo group. There was no difference between 
groups. The triglyceride values were not signifi­
cantly different between groups and within groups. 

There was no significant change between 
groups and within groups at 0, 12 months in the 
values of fasting plasma glucose, total bilirubin, 
direct bilirubin, AST, AL T, albumin and globulin. 
Only the alkaline phosphatase values had signifi-

Table 3. Fasting plasma glucose and liver function test parameters 
(mean ± S.D.). 

AtO At 12 
Parameters Group month months 

Drug 92.4±7.4 86.8±5.4 
Fasting plasma glucose (N=27) 
( mg/dl) Placebo 94.6±11.1 93.8±10.7 

( N=26) 
Drug 0.6±0.1 0.6±0.3 

Total bilirubin (N=27) 
( mg/dl) Placebo 0.6±0.2 0.6±0.2 

(N=26) 
Drug 0.1±0.2 0.1±0.01 

Direct bilirubin ( N=27) 
( mg/dl) Placebo 0.1±0.1 0.1±0.1 

(N=26) 
Drug 24.1±8.22 19.5±5.4 

AST (N=27) 
(unit/ L) Placebo 21.4±4.7 22.2±7.3 

(N=26) 
Drug 22.4±11.6 13.0±5.2 

ALT (N=27) 
(unit/L) Placebo 19.2±9.4 18.4±14.5 

(N=26) 
Drug 4.6±0.9 4.6±0.8 

Albumin ( N=27) 
( G/dl) Placebo 4.7±0.9 4.9±0.3 

(N=26) 
Drug 3.0±0.6 2.9±0.7 

Globulin (N=27) 
(G/dl) Placebo 2.8±0.5 2.8±0.6 

(N=26) 
Drug 189.8±53.1 125.7±32.3 . 

Alkaline phosphatase ( N=27) 
(unit/ L) Placebo 196.4±55.3 189.9±45.1 

(N=26) 

• Significant statistical difference at p<0.05 when comparing to the 0 month period within the 
same groups, using paired t- test. 

•• Significant statistical difference at p<0.05 when comparing between groups, using unpaired 
t-test. 
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cantly decreased at 12 months referring to the base­
line in the drug group. This value was significantly 
lower than with the placebo at the same period 
(Table 3). 

In the drug group, the bone density values 
of total BMD and T-score at the spine increased 
significantly at 12 months referring to the baseline. 
The mean±SD of the per cent change per year was 
+5.1±4.1. In contrast, the values in the placebo 
group decreased significantly at 12 months and the 
mean±SD of the per cent change per year was 
-0.9±3.1. The same pattern was also found in the 
bone density of total hip. But when focusing only 
on the femoral neck, we found no significant change 
in both groups. At the ward, the total BMD and T­
score increased significantly in the drug group. No 
similar change was found in the placebo group. At 

12 months the values of the drug group were sig­
nificantly higher than the placebo group. 

DISCUSSION 
The most beneficial metabolic effect of 

hormone replacement therapy is the reduction in the 
total cholesterol concentration. It is due to up-regu­
lation of LDL receptor activity in the liver and peri­
pheral tissues(9, 10) resulting in increased LDL 
uptake from the circulation. In our study, this effect 
was evident after 3 months. The patients in the 
placebo group had also decreased LDL levels which 
may be due to the diet control based on the health 
education in the menopause clinic but the hormo­
nal treatments were more effective. This reduction 
effect was also noted in the total cholesterol. These 
results were consistent with the findings in Euro-

Table 4. Bone densitometry (mean ± S.D.). 

Bone densitometry Drug (Mean±S.D.) Placebo (Mean±S.D.) 

N=27 N=26 

Omonth 12 months Omonth 12 months 

Spine 

• Tota!BMD 0.8±0.1 0.9±0.1 .... 0.9±0.1 0.8±0.1 '·" 

• T-score -1.9±0.9 -1.5±0.9 '." -1.7±1.1 -1.8±1.1 '." 

• % change I year - +5.1±4.1 - -0.9±3.1 

Total hip 

• Total BMD 0.7±0.1 0.8±0.1 '·" 0.8±0.1 0.7±0.1 '·" 

• T-score -1.4±0.9 -1.3±0.9 '." -1.3±0.9 -1.4±0.9 '." 

• % change I year - +2.6±2.4 - -1.2±2.2 

Femoral neck 

• Total BMD 0.7±0.1 0.7±0.1 0.7±0.1 0.7±0.1 

• T-score -2.6±0.9 -2.0±0.8 -1.7±1.1 -1.8±1.1 

• % change I year - +0.6±2.4 - -0.9±2.9 

Ward's area 

• Total BMD 0.5±0.1 0.6±0.1 '·" 0.6±0.1 0.5±0.1" 

. T-score -2.2±1.3 -2.0±1.2 '·" -2.2±1.3 -2.4±1.2 .. 

• % change I year - +4.5±3.6 - -2.5±5.5 

* S1gruficant statistical difference at p< 0.05 when companng to the 0 month penod Within the 
same groups, using paired t- test. 

** Significant statistical difference at p< 0.05 when comparing between groups, using unpaired 
t-test. 
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pean studies(8, 11). Estrogen alone increased trigly­
cerides by induction of hepatic over- production of 
triglyceride- rich lipoprotein(12,13). But when com­
bined with progestrogen, the triglyceride level was 
elevated. This is due to the ability of the progestin 
to increase the catabolism of triglyceride- rich lipo­
protein( 14). In our study, the progestogenic effect 
on triglycerides in Thai women was not as promi­
nent as in other reports(11,15-19). We found the 
triglyceride levels were unchanged. 

Estrogen is commonly perceived as an 
agent that raises HDL concentrations, (20,21) 
whereas, progestin increases the catabolism of 
HDL(22,23). But the changes seen with the current 
low dose regimen are subtle(24,25). The progestin 
in the continuous combined treatment may over­
come the estrogen and induce decreases in HDL 
protein synthesis(26). There have been reports of 
decreased HDL levels due to this continuous com­
bined treatment in European women(15,27). We 
found only a slight decrease of HDL in the drug 
group at 3 months. This different response for 
HDL and triglycerides may be explained by racial 
and dietary differences. Even this combined treat­
ment eliminated the increase in HDL which could 
be observed with estrogen monotherapy, the 
decrease in total cholesterol and LDL without any 
change in HDL and triglycerides in Thai postmeno­
pausal women seemed to be beneficial in that it 
decreased the risk of coronary heart disease(29-31). 

We found no changes in liver function 
tests and fasting plasma glucose. The alkaline phos­
phatase decreased significantly in the drug group 

due to the anti-osteoclastic activity of estrogen 
therapy(32). It has been well established that estro­
gen deficiency is the dominant pathogenic factor 
for osteoporosis in postmenopausal women. The 
decline in estrogen levels causes an imbalance 
between bone resorption and bone formation result­
ing in accelerated bone loss. Concomitant proges­
togen therapy may enhance the bone-conserving 
effects of estrogen(12). There have been reports of 
significant increases in bone mineral contents and 
bone mass during sequential or continuous com­
bined therapy consisting of 17 beta-estradiol and 
noresthisterone acetate( 17,33,34 ). Noresthisterone 
acetate may prevent bone loss by uncoupling bone 
formation and resorption(35). Our study indicated 
that this continuous combined treatment was more 
effective in prevention of bone loss and can increase 
the bone density when compared to the placebo. 
These effects were more prominent in the spine 
than the total hip but were not found in the femoral 
neck which could be explained by the more signi­
ficant estrogenic effects on trabecular bones than 
on cortical bones(32). Mostly the age (or the aging 
process) was the factor important for the low bone 
density of the cortical bone(32). These changes 
were consistent with other studies07 ,33,36-40). 

According to our data, this continuous 
combined treatment resulted in beneficial changes 
of bone density and lipid profiles. The therapy pre­
vented bone loss and the changes in serum lipopro­
tein were concordant with a lipid profile associated 
with a decreased risk of coronary heart disease in 
Thai postmenopausal women. 

(Received for publication on February l, 2000) 
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: n1,~n~1LL uuiuL flaua1t1fi' ~a1-II u-flD'U 1 'VI,a 

1flqtl'l::R'llf'i' : L ~!l~m-m tl1tJUL YltJUnTiL tJ~mJLL tl~~'ll!l~ 1 'li~'U ·rnhrlm'il'il~l'U'll!l~l1i'u tl1~1ruJ1m~ 1uL~!J(il 
'11~~!J(il!Jl'rn'i LL~!:I'Ill~'I1'UlLLU'U'll!l~m::l!jn1u~(ll11'YW1tJ'I1~~'\1~(iltl'i:::~lL~tJ'Uffi~fum 1 7 beta-estradiol and norethi­

sterone acetate LYltJUnUtJl'l1fWn. 

]tiLLtJtJm'lf1mn : Double blind, randomized controlled trial 

fR'lLL&'1::1flm'l : Yllnl"i~~LL ti~n~~~(ll1[ 'r1tJltJ'11~~'\1~(11U'l!:~lL~!l'U~l'Ul'U 60 I'I'UYi~l'llJU'lnl'lYil'li'iijn 
ltJ'\1~(il'i!:l!J 'l::'\1-h~L~!l'Umn~ll'l~ ii~L~!l'Url'Ulll'l~ 2539 d:Ju~!l~n~~ t(iltJrJ'fuu~m'l"l::: 1~fum'l1~!ln '11ill 1 7 

beta-estradiol 2 ~n. LL~::: norethisterone acetate 1 ~n. !l~l~~m,j!l~ l'ilm'luuYin'llm;~~~~1tJ nl'i(ll'll"l'il~mtJ~l1tl 
LLI'l!:nl'i(ll'il"l'r1l~'U1Ll'll (il'il"lWihYim'll'il~l'U'liENI1i'u tl1~lruJl(llll'l1 'UL~tJ(il'\1~~El(il!Jl'\1l'l l'h 1 'li~'U'Jiij(il~l~ 1 (Fasting 

total cholesterol, low density lipoprotein cholesterol (LDL), high density lipoprotein (HDL) and triglyceride level) 

LL~:::I'Ill~'\1'UlLLU'U'lltNn'i!:l!Jn rlEI'UL~~nl'i~mn "llmful'ilnl'i(ll'il"ll'il1'li~'U'Jiij(il~l~ 1 -£'1YiLl~l 3, 6, 12 L~!l'U (il'il"l 

m!1Yim'll'il~l'U'lltJ~iu tl1~lruJlml'l1'UL~tJ(il'\1~~El(iltJ1'11l'i -£'1Yinl'l1 12 L~El'U 
c.~t'lm'lf1mn : 1un~~Yi1in'l1w~um'iLU~tJ'ULLtl~~'ll!l~ Cholesterol !l~l~i1umh•)!1Jm~~ii~Yln~l 3, 6 

LL~::: 12 L~!lu L~mY\tJunuriEJuL~~m'i~nl-n1un~~L~tJlnu u~:::wum'iLtl~tJ'ULLtll'l~!l~l~i1.Um~ll"l!1JYin~l 3. 6 LL~::: 
12 L~!l'UL~!JLYltJU'l!:'\1ll~n~~ WUnl'lLL(iln\ih~ll~l~i1uEJ~lrll1J1'Un~~L~~nnu'll!l~ HDL 1'\1 LDL ~(il~~!l~l~iiutJ~lrl!1J 
,j ... ~ • !S -I .. 1 • ..11~ - -I .. 1 • _,.,~ 1 • 
L~m'r1m..muntJ'Um'l~Jm~l'r1Ll~l 3, 6, 12 L(il!J'U un~~., ·ntJl"l'i~LL~:::'r1n~l 6, 12 L(ll!l'U un~~'r1L·om'l1~!ln ~wu 

m'iLL(iln~l~!l~l~iiuEJ~li"l!1J'l::'l11l~n~~LLI'l::1un~i-JL~EJlnu'liEI~I'll1'll~u Triglyceride hlwum'lu(iln~l~El~l~iiutJ~ll"l!1J 

'i!:'11ll~n~~LLI'l::1un~~L~EJln'U'liEI~tl1~lruJlm~1uL~!J(il'\1~~!J(il!Jl'\1l'i, Total bilirubin Direct bilirubin AST, ALT. 

albumin LL~:: globulin wu·:hl'\1 Alkaline phosphatase ~(il~~!l~l~i1utJ~lrll1J'r1l~~ii~Yln~l 12 L~Elu1un~~ffi'lfm'l1~ 
' ...J ..... .... .:. .J' ' ........ .., ...J ... • ..J 

l'lll~'I1'UlLL'U'U'liEI~m:::l!)n (Total BMD and T -score) 'r1n'i:::l!Jn~'U'I1~~LW~'li'UEltJl~~'UtJ~ll'll1J'r1Ll~l 12 L(il!J'U l'llL'l~EJ 

'll!l~LtltJfL.nulii'lltJ~m'iLtl~EJuLLtl~~~tJtl~tJ +5.1 1um~(il'i~nu'lll~n~~Yi1'lfm'l1~llni11'll~(il~~El~l~iiuEJ~ll"l!1J l'llL'l~tJ'liEI~ 
L tltJfL .nulif'llll~nl'lL tJ~ tJ'ULL ti~~~!JU~!l -0.9 WUnl'iL tJ~ tJ'ULL Ul'l~ LL UUL~tJln'U 1 'U f'lll~'\1'UlLL U'U'll!l~n'i!:l!Jn~:: t Wn t(i"JEJ'il~ 
LL~L~!l'W'Il'lrulL'lWl::Yif'lEI'llmm::l!Jn Femoral h.lwum'iL tl~EJ'U LL tl~~!l ~l~i1uEJ~lrll1J 1 uvf~@~n ~~ 

tl .. 1~ !'r - • ,j .I'. 1 "'- tJ -I tJ ..l ... tl t < • • ftc c.lt'ln1'l•m'l!t1 : nl'l "Dllll'iL~'U'll~'JI'U(il(il!JL'U!l~'U'r1l '\1Ln(ilnl'iL ~EJ'ULL ~~'r1~ 1::: tJ'JI'U(ilEII'ill~'\1'UlU'U'U 

1 ~ .'1 ~ ;; ..r tl-1 tJ "'1"~ ~ 1 ~ -I 
'll!l~m::l!jnu~::: 'li~'U uEI~num'l~l1JL~tJL'UElm::l!JnLL~::m'lL ~tJ'UU ~~'liE!~ Lipoprotein L'lll (ilnlJ~m~ru::'lJEI~ 'li~'U'r1'1::: 

~(111'111~ L~ EJ~~!lnl'iLn(il t 'll'l'l-111 "l1 'U~(il1[ 'r1Ell tJ'\1~~'\1~(ilU'l!:~lL~!l'U 

(5Y1rf tjfll!l::n.t5'U, I'Jfii'Hqj'llnfltJ~".r iJ.~ti'W!IflJ.I 
"fiYIJ.I1!1LYI'lm'liLL'W'rlrf "t 2544; 84: 45-53 
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