Calcium intake, hormone replacement therapy and
osteoporosis in postmenopausal Chinese women

CJ Haines

Osteoporotic fractures of the lumbar spine, hip and distal forearm cause considerable morbidity and
mortality amongst postmenopausal women. These fractures occur at least as frequently in Chinese women
as in Caucasians. Factors such as oestrogen deficiency, a low dietary calcium intake and a lack of knowl-
edge about the risk of postmenopausal bone loss contribute to the problem. The administration of hor-
mone replacement therapy is effective in preventing bone loss and also provides cardioprotection and
relief from menopausal symptoms. The use of calcium supplements allows a lower dose of oestrogen to
be prescribed than when oestrogen is used alone. The combination of oestrogen and calcium may even be
effective in replacing lost bone in cases of established osteoporosis.
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Introduction

Osteoporosis is a condition in which bone mass of
normal composition is lost, with the result that frac-
tures may occur after an episode of relatively minor
trauma. [t occurs in all individuals with advancing age,
but most commonly affects postmenopausal women.
It has been estimated to be present in 15 to 20 million
individuals in the United States, and is the cause of
more than 1.2 million fractures each year.'” The sites
most commonly involved are the lumbar spine, the
femoral neck and the distal forearm. These fractures
are associated with significant increases in morbidity
and mortality.! Mortality rises by 12% to 20% within
one year of hip fracture, mostly resulting from pneu-
monia and pulmonary embolus. In Hong Kong, the
incidence of hip fracture is increasing. and the risk of
fracture appears to be at least as great, if not greater,
than it is in Caucasians.?

Both the peak bone mass and the factors which
influence the rate of subsequent bone loss determine
the severity of osteoporosis. It has been suggested that
Asian women have a higher risk due to a racial pre-
disposition, a thin build, and a low dietary calcium
intake. Other important factors include age, family
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history, an early menopause, and the consumption
of alcohol and caffeine. Cigarette smoking and infre-
quent exercise also predispose to this condition. The
likelihood of fracture is also influenced by various fac-
tors which predispose to falls, including lack of coor-
dination and muscle strength, and certain other medi-
cal conditions and their treatments.

Drugs which have been shown to be of value in the
prevention and treatment of osteoporosis include oes-
trogens, calcium, calcitonin, the biphosphonates, para-
thyroid hormone, and fluoride. While the role of oes-
trogens in preventing bone loss after the menopause is
well estabiished, the importance of an adequate dietary
intake of calcium has, until recently. been contro-
versial. This discussion will summarise the use of ces-
trogen and calcium in the prevention of osteoporosis
with special emphasis on the treatment of postmeno-
pausal Chinese women.

The menopause and osteoporosis in Hong Kong
Chinese women

Ovarian failure occurring near the time of the meno-
pause may cause a variety of acute, medium, and long
term effects. The most commonly recognised acute
symptoms are those of hot flushes and sweating. while
oestrogen deficiency of a longer duration affects mainly
the lower genitourinary tract, where atrophic changes
may give rise to urinary frequency and urgency, or
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vaginal dryness and dyspareunia. As with acute meno-
pausal symptoms. these problems may seriously di-
minish the quality of life of postmenopausal women.
The long term consequence of low levels of oestrogen
is an increased risk for both osteoporosis and cardio-
vascular disease. These are the most important com-
plications of the menopause, as their onset is insidious
and both conditions have the potential for reducing
life expectancy.

Postmenopausal women in certain parts of Asia tend
to suffer less from acute menopausal symptoms than
do Caucasians. In a recent study conducted in Chinese
women in Hong Kong, hot flushes and sweating were
reported in only 24.2% and 18.2% respectively, fol-
lowing a surgical menopause.” The comparative fig-
ures are approximately 70% and 84% in Caucasians.®
Although the relative absence of symptoms in local
women may seem to be advantageous, those who do
experience symptoms are more likely to seek medical
advice and to receive treatment—thereby alleviating
their symptoms, but more importantly, minimising their
risk for osteoporosis. The majority of their contempo-
raries, however, accept the menopause uncom-
plainingly, and remain ignorant of their risk for devel-
oping osteoporosis and of other problems associated
with menopause. A survey conducted by us in 200
women living in Hong Kong and southern China
showed that while most women could correctly define
the menopause (73% in southern China: 96% in Hong
Kong), none were aware of the concomitant risk for
osteoporosis (Haines Cl. unpublished data).

The combination of a lack of acute menopausal
symptoms and ignorance of the complications caused
by oestrogen deficiency are responsible for the rela-
tively small proportion of postmenopausal women in
Hong Kong receiving hormone replacement therapy
(HRT). Recent data suggest that less than 3% of post-
menopausal women are using this treatment.” In addi-
tion, the paucity of symptoms may interfere with drug
compliance for those taking HRT. although there are
no data from the local population to support this theory.
Postmenopausal osteoporosis is a largely preventable
condition, but at present most women are nol receiv-
ing appropriate counselling and treatment.

Osteoporosis and hormone replacement
therapy

It is now more than 50 years since the link was first
made between oestrogen deficiency, the menopause.
and the development of osteoporosis.” Following
menopause, bone undergoes an increased rate of
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remodetling, with resorption usually occurring at a
slightly higher rate than does formation. Oestrogen
receptors have now been shown in bone.” Postmeno-
pausal bone loss can be prevented. and the risk of frac-
tures reduced in most postmenopausal women by the
administration of HRT.'™'? The positive effects of oes-
trogen appear to be independent of how it is given. as
bone loss prevention has been contirmed using subcu-
taneous implants, transdermal patches and a percu-
taneous gel.'*'* The minimum effective daily oestro-
gen dose necessary to prevent bone loss varies, being
2 mg for oral oestradiol, 0.625 mg for conjugated
equine oestrogens (CEO), 1.5 mg for percutaneous
oestradiol and 50 pg for transdermal oestradiol, given
twice weekly.''® However, the effect of oestrogens
is only maintained while treatment continues, and
following withdrawal, bone loss occurs at a rate simi-
lar to that found in women who have had a surgical
menopause.'

While the most benefit in bone loss prevention is
obtained in those who commence treatment within five
years of the onset of menopause. a positive effect has
also been demonstrated in women who have begun
treatment later. after 65 years of age.”

Progestogens are routinely administered in addi-
tion to oestrogens for those postmenopausal women
who have not had a hysterectomy. as the use of unop-
posed oestrogens is associated with an increased risk
of developing endometrial carcinoma.”’** While there
is evidence to suggest that progestogens alone reduce
cortical bone loss, they appear to have little effect on
trabecular bone.*** Progestogens used in combination
with oestrogens seem to have a synergistic effect. It
has been shown that bone loss can be prevented using
either 0.625 mg CEO or 0.3 mg CEO with 10 mg
medroxyprogesterone acetate.™ In addition, the com-
bination of oestrogen with 19-nortestosterone
progestogens may be effective in replacing bone mass,
although this may not apply to other progestogens.=

When combined with oestrogens, progestogens are
most commonly prescribed on a cyclical basis of at
least 10 days each month. and this causes regular with-
drawal bleeding in the majority of cases. The incon-
venience caused by this may contribute to nonaccep-
tance of prelonged HRT use; other methods of admin-
istration have been described to overcome this prob-
lem. The most popular alternative involves the con-
tinuous use of both hormones, which is a suitable
approach for those women who have an established
menopause. However, those who have only recently
become menopausal will often experience erratic



bleeding on such a regimen. Consequently, various in-
vestigators have looked at the effect of having less fre-
quent withdrawal bleeding—assuming that it may only
be necessary to induce shedding of the endometrium
every three to six months to guard against the devel-
opment of endometrial carcinoma.?

Osteoporosis and calcium intake

An adequate dietary intake of calcium is essential not
only for skeletal development but also for the mainte-
nance of bone mass. Normal calcium losses (intesti-
nal, urinary, dermal) must be balanced by an adequate
intake to prevent any bone resorption. which would
be necessary to maintain calcium homeostasis. As both
calcium absorption and renal calcium reabsorption
decrease with advancing age. an adequate intake of
calcium is a special consideration for postmenopau-
sal women.

Although the recommended daily allowance (RDA)
of calcium in women older than [8 years is 800 mg, it
has been suggested that postmenopausal women actu-
ally need a daily intake of at least 1400 mg.”” The daily
intake of Hong Kong women has regularly been shown
to be below this RDA. One study conducted in elderly
Chinese women living outside of institutions showed
a mean daily calcium intake which ranged from 354
to 382 mg.”* In a study conducted by us in younger
women, the mean intake using simifar methodology
was 397 mg daily.” The relatively low intake seen in
Hong Kong may be of greater significance to post-
menopausal women than has been suggested in stud-
ies involving Caucasians, This is suggested by two
studies which found a low dietary calcium intake to
be a risk factor for hip fracture in elderly Chinese
women-—but not for a comparable group of elderly
Caucasians. ™'

Although there have been a great many studies ex-
amining the effect of calcium supplements (CS) on
bone mineral density (BMD). the results have often
been contradictory—and in many cases may have been
influenced by the study design. Of 43 studies on the
subject published since 1987, a majority (27) have re-
ported a beneficial effect for calcium on bone density. ™

Earlier reports were frequently observational. and
either lacked randomisation. the inclusion of a placebo
effect, or suffered from a small sample size. Opinion
was divided, with some reviews concluding that CS
have a beneficial effect on the BMD of postmenopau-
sal women, while others concluded that it was of little
or no benefit.**** However, a more recent series of

Calcium intake, hormonal therapy and osteoporosis

independent prospective randomised studies has
yielded much more convincing evidence to support the
use of CS.

The first of these examined the effect of a 1500 mg
supplement in a randomised. double-blind, placebo-
controlled cross-over study involving 169 women aged
from 35 to 65 years.”” A significant reduction in bone
loss was found for those taking the supplement over
the course of the four years of the study. Another pla-
cebo-controlled study assessed the effect of CS on the
BMD of older postmenopausal women known to have
a low dietary calcium intake.™ For women more than
five years past the menopause, bone loss was retarded
in those taking calcium, but not in the placebo group.

One study looked at three groups of women who
were randomised into either a no-treatment, 1000 mg
supplement, or 2000 mg supplement group.™ A sig-
nificant reduction in lumbar bone loss was found in
both calcium-treated groups, compared with the con-
trol group. Another study which compared the effect
of a 1000 mg supplement against that of placebo in
postmenopausal women with a mean dietary calcium
intake of 750 mg daily, found that the mean rate of
loss of BMD fell by 43% in the calcium-treated group,
compared with those receiving placebo.* Further sup-
port in favour of calcium came from a study that ex-
amined the effect of CS in postmenopausal women
known to have a low BMD. The combination of a CS
with regular exercise was found to be more effective
in slowing bone loss than a regimen of exercise only.*!

Further evidence to support the use of CS in the
local population has been provided by the results of a
recent study in which we examined the use of CS in a
population of postmenopausal Chinese women whose
mean daily dietary calcium intake was low (under 400
mg). One group received only oestrogen for 12 months,
the other was given a 1000 mg CS in addition to the
oestrogen. While the first group (oestrogen only) main-
tained BMD at all sites, there was a significant increase
in BMD at the femoral neck in the group receiving
supplemental calcium (Haines Cl. unpublished data).

The same dose of oestrogen was used in both groups
in this study, however, there is evidence to suggest that
lower doses of oestrogens may be effective in prevent-
ing bone loss if calcium intake is increased. A dose of
0.3 mg of CEO combined with a 1500 mg CS has been
shown to preserve bone as effectively as a 1.625 mg
dose of oestrogen without a supplement.** This find-
ing has been confirmed by another study which used a
similar dose of eestrogen and a supplement to ensure
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a calcium intake of 1000 mg daily.*?

Conclusion

Although Chinese women suffer fewer postmenopau-
sal symptoms than do their Caucasian counterparts,
they have at least as high a risk of developing osteo-
porosis and subsequent fractures. The administration
of HRT prevents bone loss in the majority of postmeno-
pausal women, and the addition of CS may enable
lower doses of oestrogens to he prescribed, and con-
tribute to the replacement of bone in those cases where
the condition is already established.

References

1

10.

1.

46

Tosteson AN, Rosenthal DI. Melton LI, 111, et al. Cost-
eftectiveness of screening perimenopausal white women for
osteoporosis: bone densitometry and hormone replacement
therapy. Ann Intern Med 1990:113:594-603.

Riggs BL, Melton LI, II1. Involutional osteoporosis. N Engl J
Med 1986:314:1676-84.

Cummings SR, Kelsey JL, Nevitt MC, et al. Epidemiology of
osleoporosis and osteoporotic fractures. Epidemiol Rev
1985;7:178-207.

Lau EM, Cooper C. Wickham C, et al. Hip fracture in Hong
Kong and Britain. Int } Epidemiol 1990:19:1119-21.

Haines CJ, Chung TK. Leung DH. A prospective study of the
frequency of acute menopausal symptoms in Hong Kong
Chinese women. Maturitas 1994;18:175-81.

Hagstad A, Janson PO. The epidemiology of climacteric
symptoms. Acta Obstet Gynecol Scand Suppl 1986: 134 (1
Suppl): 59S-658.

Tang G. Menopause: the situation in Hong Kong Chinese
women. In: Berg G. Hammar M, editers. The modern
management of the menopause. A perspective for the 21st
century. Proceedings of the VII International Congress on the
menopause. 1993 June. Stockholm, Sweden: Lancs, England:
Parthenon Publishing, 1994:47-55.

Albright F, Smith PH, Richardson AM. Postmenopausal
osteoporosis. JAMA 1941:116:2465-74.

Eriksen EF, Colvard DS, Berg NJ. et al. Evidence of estrogen
receptors in normal human osteoblast-like cells. Science
1988:241:84-6.

Lindsay R. Aitken JM, Anderson JB. et al. Long-term
prevention of postmenopausal osteoporosis by oestrogen.
Lancet 1976:1:1038-40.

Christiansen C, Christensen MS, McNair P. et al. Prevention
of early postmenopausal bone loss: controlled 2-year study in
315 normal females. Eur J Clin Invest 1980;10:273-9.

. Weiss NS, Ure CL, Ballard JH. Decreased risk of fractures of

the hip and lower forearm with postmenopausal use of
oestrogen. N Engl J Med 1981;303:1195-8.

. Notelovitz M, Johnston M, Smith S, Kitchens C. Metabolic

and hormonal effects of 25-mg and 50-myg 17B-estradiol
implants in surgically menopausal women. Obstet Gynecol
1987.70:749-54.

. Stevenson JC, Cust MP, Gangar KF. et al. Effects of transdermal

versus oral hormone replacement therapy on bone density in
spine and proximal femur in postmenopausal women. Lancet
1990;335:265-9.

. Riis BJ. Thomsen K, Strom V, et al. The effect of percutaneous

HKMJ Vol | No 1 March 1995

20,

22.

2
[#Y)

26.

estradiol and natural progesterone on postmenopausal bone
loss. Am J Obstet Gynecol 1987;156:61-5.

. Ettinger B. Prevention of osteoporosis: reatment of estradiol

insufficiency. Obstet Gynecol 1988:72 (5 Suppl):128-17S.

. Genant HK, Cann CE, Ettinger B. et al. Quantitative computed

tomography of vertebral spongiosa: a sensitive method for
detecting early bone loss after oophorectomy. Ann Intern Med
1982:97:699-705.

. Stevenson JV, Cust MP, Gangar KF, et al. Effects of transdermal

versus oral hormone replacement therapy on bone density in
spine and proximal femur in postmenopausal women. Lancet
1990:336:265-9.

. Lindsay R. Hart DM, MacLean A. et al. Bone response to

termination of oestrogen treatment. Lancet 1978:1:1325-7.
Lindsay R, Tohme JF. Estrogen treatment of patients with
established postmenopausal osteoporosis. Obstet Gynecol
1990;76:290-5.

. Smith DC, Prentice R. Thompson J. et al. Association of

exogenous estrogens and endometrial carcinoma. N Engl I Med
1975;293:1164-7.

Zicl HK, Finkle WD, [ncreased risk of endometrial carcinoma
among users of conjugated estrogens. N Engl J Med
1975.293:1167-70.

. Lindsay R, Hart DM, Purdie D, et al. Comparative effects of

oestrogen and a progestogen on bone loss in postmenopausal
women. Clin Sci Mol Med 1978.54:193-5.

. Gallagher JC, Goldgar D, Kable WT. Comparison of estrogen

and progestin therapy on cortical and trabecular bone using
SPA. DPA and QCT. Calcif Tissue Int 1989:44:153-4.

. Christiansen C, Riis Bl 178-estradiol and continuous

norethisterone: a unique treatment for established osteoporosis
in elderly women. J Clin Endocrinol Metab 1990;71:836-41.
Kemp JF, Fryer JA, Baber R]. An alternative regimen of
hormone replacement therapy to improve patient compliance.
Aust New Zealand J Obstet Gynaecol 1989:29:66-9.

. Heaney RP, Gallagher JC. Johnston CC. et al. Calcium nutrition

and bone health in the elderly. Am J Clin Nutr 1982:36 (5
Suppl):986S-1013S.

. Ho SC, Donnan S. Sham A. Dietary intake among elderly

Chinese in Hong Kong. J Hum Nutr Diet 1988:1:205-15.

. Haines CJ, Chung TK, Lcung PC. Leung DH, Wong MY, Lam

LL. Dietary calcium intake in postmencpausal Chinese women.
Eur J Clin Nutr 1994:;48:591-4.

. Lau E, Donnan S, Barker DJ, et al. Physical actvity and

calcium intake in fracture of the proximal femur in Hong Kong.
BMJ 1988.297:1441-3.

. Cooper C. Barker DJ, Wickham C. Physical activity, muscle

strength, and calcium intake in fracture of the proximal femur
in Britain. BMJ 1988:297:1443-5.

. Heaney RP. Bone mass. nutrition, and other lifestyle factors.

Consensus Development Conference on Osteoporosis. Am ]
Med 1993:95 (5A Suppl):295-33S.

. Nordin BE, Heaney RP. Calciwm supplementation of the diet:

justified by present evidence. BMJ 1990:300:1056-60.

. Cumming RG. Calcium intake and bone mass: a quantitative

review of the evidence. Calcif Tissue Int 1990:47:194-201.

. Kanis JA, Passmore R, Calcium supplementation of the diet -

I. BMJ 1989;298:137-40,

36. Evans RA. Calcium and ostcoporosis. Med I Aust

38.

1990:152:431-3,

. Smith EL, Gilligan C. Smith PE. Sempos CT. Calcium

supplementation and bone loss in middle-aged women. Am ]
Clin Nutr 1989.50:833-42.

Dawson-Hughes B, Dallal GE, Krall EA, et al. A controlled
trial of the effect of calcium supplementation on bone density



39,

40.

41.

in postmenopausal wormen. N Engl J Med 1990;323:878-83.
Elders PJ. Netelenbos JC, Lips P, et al. Calcium
supplementation reduces vertebral bone loss in perimenopausal
women: a controlled trial in 248 women between 46 and 55
years of age. J Clin Endocrinol Metab 1991:73:533-40.

Reid IR. Ames RW. Evans MC. et al. Effect of calcium
supplementation on bone loss in postmenopausal women. N
Engl ] Med 1993:328:460-4.

Prince R. Smith M. Dick IM, et al. Prevention of

Calcium intake, hormonal therupy and osteoporosis

postmenopausal osteoporosis: a comparative study of exercise,
culcium supplementation, and hormone-replucement therapy.
N Engl J Med 1991:325:1189-95.

- Ettinger B, Genant HK, Can CE. Postmenopausal bone loss is

prevented by treatment with low-dosage estrogen with calcium.
Ann Intern Med 1987:106:40-5.

. Gallagher JC, Kable WT. Goldgar D. Effect of progestin

therapy on cortical and trabecular bone: comparison with
estrogen. Am J Med 1991:90:171-8.

HKMIJ Vol 1 No | March 1995 47



