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At some point in life, all women undergo a
transition from a reproductive period to a
menopausal period. This usually begins in the
mid-to-late 40s and lasts for about 4 years. It
is retrospectively defined as the absence of
menstrual cycles for 12 or more months and
in the majority, it occurs at a median age of
about 51 years®.

Menopause is characterized by a variety of
symptoms such as vasomotor symptoms (hot
flushes and night sweats), vaginal symptoms,
urinary incontinence, sexual dysfunction,
sleep problems, and mood changes. This can
also be associated with joint pains and
progressive weight gain. The years and
decades following menopause are also when
the rates of chronic disease start rising among
women. Much of these rising rates can be
attributed to ageing alone, but there has been
some uncertainty whether menopause also
contributes to some of these risks.

The  symptoms and  the  chronic
complications of menopause are related to
estrogen deficiency that occurs due to the

hotmail.com

gradual reduction of gonadal function with
age. It was argued that most of the symptoms
and the associated complications can be
prevented or at least delayed by menopausal
hormone therapy (MHT). In the backdrop of
these arguments, hormone replacement
therapy (HRT) was prescribed for post-
menopausal women for decades. However,
with the publication of women’s health
initiative study (WHI) results, there was a
major concern regarding the safety of this
form of therapy and most of the health
authorities discouraged the use of HRT for
postmenopausal females. However, with the
use of newer natural estrogen and
progesterone preparations, the emerging new
evidence is much more encouraging, and
researchers have started re-evaluating the use
of HRT for post-menopausal women.

DEFINITE BENEFITS

Vasomotor instability: hot flashes
Hot flashes are common and experienced by

60 to 80% of menopausal women. For some,
it may be mild and for a few, it may be severe
enough to interfere with their daily activities
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and with quality of life”. The Cochrane
review has demonstrated clear benefit where
a 75% (CI, 064-82%) reduction in the
frequency and 87% reduction in the severity
(RR, 0.13; CI, 0.06-0.27) of hot flushes with
MHT®. Most of the available data on MHT
and hot flashes are based upon “standard
dose”  estrogen  (conjugated  estrogen,
0.625mg: oral micronized 17B-estradiol,
Img; transdermal 17B-estradiol, 50ug/d)
preparations® .

Genitourinary symptoms

A recent meta-analysis has shown that
estrogen therapies are associated with a
statistically ~ significant reduction in all
genitourinary outcome variables related to
menopause. These beneficial effects are
mostly related to the reduction of diurnal
frequency (P = 0.0011), nocturnal frequency
(P = 0.0371), urgency (P = 0.0425), number
of incontinence episodes (P = 0.0002), first
sensation to void (P= 0.0001) and bladder
capacity (P = 0.0018). It further concluded
that local administration may probably be the
most beneficial route of administration to
achieve these benefits®.

Vaginal Atrophy

Estrogen therapy promotes vaginal cell
growth and cell maturation, fosters
recolonization with lactobacilli, enhances
vaginal blood flow, decreases vaginal PH to
premenopausal levels, improves vaginal
thickness, and elasticity and improves sexual
response®®  Hormone replacement with
creams, pessaries, tablets, and oestradiol
vaginal rings appeared to be equally effective
in relieving the symptoms of vaginal
atrophy®

Osteoporosis
The benefit of MHT on postmenopausal

osteoporosis is well documented. A meta-
analysis that compared MHT intervention

with placebo has demonstrated a 5.4%, 3.0%
and 2.5% higher bone mineral density
(BMD) after 1 year of treatment in the
lumbar spine, forearm, and femoral neck,
respectively. After 2 years of treatment, the
percentage change in favour of HRT
increased by about another 1.5% at all sites ©.
In addition to the BMD improvement, the
data showed a non-significant trend toward a
reduced incidence in vertebral, and non-
vertebral fractures @ Women’s Health
Initiative study (WHI) has shown that the
conjugated equine estrogen (CEE) and
medroxyprogesterone acetate (MPA) therapy
can achieve a significant reduction of fracture
risk: hip, vertebral and other osteoporotic
fractures except those of ribs, chest/sternum,
skull/face, fingers, toes, and cervical
vertebrae by 24% (RR, 0.76; CI 0.69-0.83)
and hip fractures by 33% (CI, 0.47-0.96).
CEE alone arm also demonstrated that all the
fractures were reduced by 29% (RR, 0.71; CI,
0.45-0.94) and hip fractures by 29% (RR,
0.71; CI, 0.64-0.80) by MHT “*'"" It has also
shown that the effects of CEE plus MPA on
hip fractures were only apparent in women
older than age 70 years or more than 20 years

after menopause.

HRT in combination with alendronate
increase the bone mineral density than either
agent alone "?. However, an accelerated bone
loss is seen after withdrawal of estrogen
therapy, but not after the withdrawal of

alendronate or combination therapy "

Diabetes Mellitus

The available evidence suggests a beneficial
effect of MHT on pancreatic B cells, skeletal
muscle, adipose tissue, and liver in post-
menopausal women. This is associated with
decreased abdominal fat, decreased fasting
glucose and insulin, improved glucose
effectiveness and insulin sensitivity, and

reduced incidence of diabetes!* '
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The  Heart and

Interventions Study was the first large,

Estrogen/Progestin

randomized, placebo-controlled trial to study
the effect of MHT on diabetes incidence in
post-menopausal  women. This  study
demonstrated a marked decrease in fasting
glucose and insulin levels, suggesting
improved insulin sensitivity after 3 years of
MHT ““ The heart and estrogen/progestin
replacement study (HERS), which evaluated
the incidence of diabetes among
postmenopausal women with coronary artery
disease assigned to MHT or placebo, showed
a 35% reduction in the MHT group after four
years'” The most recent WHI data
concerning this topic showed a lower rate of
self-reported, treated type 2 diabetes mellitus
in women randomized to MHT (277
women;0.61%  annual  incidence) in
comparison with the placebo group (324
women; 0.75% annual incidence) %
However, the protective effect on diabetes
incidence was slightly attenuated in women

who used oestrogen without progestogen (9.

However, diabetes prevention was not
examined as a primary outcome in any of
these RCTs, and therefore, MHT is not
offered as an appropriate treatment option
for the prevention of diabetes in women.

DEFINITE RISKS

Endometrial Cancer

It has been well established that unopposed
oestrogen exposure can increase the risk of
endometrial hyperplasia. A meta-analysis has
demonstrated that the endometrial cancer
risk can increase by 2-fold, which increases
substantially with a longer duration of
unopposed oestrogen use. It has also been
suggested that the risk persisted after
cessation of oestrogen, with a risk as high as

1.9 even after 12 years after cessation *-

The Postmenopausal Estrogen/Progestin
Interventions  Trial (PEPI), a 3-year
multicenter, randomized, double-masked,
placebo-controlled trial, showed that a daily
administration of 0.625mg CEE enhance the
development of endometrial hyperplasia and
combining CEE with cyclic or continuous
MPA or cyclic Medroxyprogesterone (MP) to
be protective *"

Venous Thromboembolism (VTE)

Data from the WHI study on the effect of
combined CEE plus MPA on venous
thromboembolism demonstrated a 2-fold
higher rate of venous thromboembolism
compared to placebo. (HR 2.06; CI, 1.57-
2.70). In contrast, with the use of CEE alone,
the risk was only increased by 1.3-fold (HR
1.32, CI, 0.99-1.75). According to these
results, the estimated excess number of
venous thromboembolism events in 10000
women taking CEE+MPA for 1 year is 18,

whereas, in women taking CEE alone, it is 8
22

Oral MHT increases clotting protein
production via a first-pass hepatic effect,
which is circumvented by the transdermal
route. Therefore, the route of administration
of oestrogen should impact the thrombosis
risk. Bases on case-control studies, the
adjusted RRs for VTE with oral or
transdermal oestrogen compared with non-
users are 4.2 (CI, 1.5 -11.6) and 0.9 (CI, 0.4-
2.1), respectively. However, these data need
to be confirmed with RCTs *

Stroke

In the WHI trials with the community-
dwelling women aged 50 -79 years, it was
demonstrated that conjugated oestrogens
with or without MPA increased the risk of
ischemic strokes (RR, 1.31; CI, 1.02- 1.68
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with MPA; RR, 1.37; CI, 1.09 — 1.73 without
MPA) ®¥. A meta-analysis of 28 trials
suggested a 29% increase (RR, 1.29; CI 1.13-
1.47) in ischaemic strokes due to hormone
use. It also showed that the risk was not
modified by hormone preparation (E alone
or E4+P) or type of estrogen (conjugated
oestrogen vs estradiol) *

CARDIOVASCULAR
CONUNDRUM
Oestrogen in females is thought to be

DISEASE (CVD)

cardioprotective and results in a lower
incidence of cardiovascular disease compared
to males. However, after menopause, with
the reduction of estrogen levels, females tend
to lose this cardioprotective effect and the
cardiovascular disease incidence tises to
levels equivalent to that seen among males.

Many studies have demonstrated that
oestrogen  therapy in postmenopausal
women leads to favourable changes in
cholesterol levels by lowering of serum total
cholesterol and low-density lipoprotein
(LDL) cholesterol, increases serum high-
density lipoprotein (HDL) cholesterol and
serum Lp(a) lipoproteins®. Moreover,
continuous estrogen therapy can increase
fibrinolysis by decreasing plasma fibrinogen
concentrations and by lowering
antifibrinolytic protein
inhibitor type 1. Furthermore, it has the
ability to regulate the vasomotor tone.

plasminogen-

Furthermore, it has the ability to regulate the
vasomotor tone through various mechanisms
19 However, oestrogen therapy may also
have potentially detrimental effects on
cardiovascular  disease by  increasing
biomarkers such as triglyceride levels,
coagulatory  proteins like factor VII,
prothrombin  fragments 1, 2, and
fibrinopeptide * According to a large group
of observational studies, it has been shown

that, in aggregate, a significant (35%)
reduction in CVD events in postmenopausal
women who chose to take menopausal
hormone therapy ®¥ In contrast, randomized
controlled  trials  have  demonstrated
conflicting results. In Women’s Health
Initiative studies (WHI), the largest,
randomized controlled primary prevention
trial enrolled 27347 healthy postmenopausal
women in order to assess the primary
outcome of coronary artery disease. It
comprised of two parallel trials of CEE +
MPA (EPT trial) and CEE (E alone trial). In
EPT 16 608 women were randomized to oral
CEE (0.625mg/day) plus MPA (2.5mg/day)
or placebo with a plan of 8-year follow-up.
After a median of 5.6 years of follow-up, the
EPT trial was prematurely terminated due to
an increase in the rate of invasive breast
cancer. After further evaluation, the overall
cohort showed an increased risk of
developing CHD by 18% during the first year
of the trial ®  However, the most recent
secondary analysis done with WHI study data
did not show a statistically significant
association with CHD ®”

Due to this discrepancy between the results
of observational studies and clinical trials, the
“timing  hypothesis”  was  conceived.
Accordingly, the postmenopausal women at
a younger age and closer to menopause who
started on menopausal hormone therapy
(MHT) had a lower risk of coronary heart
disease compared to the women who started
taking MHT at an older age and/or more
than 10 years after menopause. For example,
in the subgroup analysis of the WHI study, it
was shown that the estimated absolute risk
for CHD for women who were started on
MHT within 10 years of menopause was
lower compared to placebo (-6 per 10 000
person-years), However, absolute CHD risk
for women where the MHT was started 10 to
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19 years after the menopause was higher
compared to placebo (4 per 10 000 person-
years) and even higher for women where
MHT was started 20 or more years after the
menopause (17 per 10 000 person-years) -

Vascular Effects of FEarly Versus Late
Postmenopausal Treatment with Estradiol
(ELITE) study was one of the studies that
were designed to further evaluate the above
hypothesis. ELITE was a single-centre,
randomized, double-blind,
controlled trial stratifying 0643 healthy

placebo-

postmenopausal women according to time
since menopause less than 6 years (eatly
postmenopause) or more thanl0 years (late
postmenopause). Recruited subjects were
randomly assigned to receive either oral 17B-
oestradiol with progesterone vaginal gel
administered sequentially or placebo. After a
median of 5 years, it was concluded that oral
estradiol was associated with less progression
of subclinical atherosclerosis (measured as
carotid intima-medial thickness) than was
placebo in the early postmenopausal group
but not in the late postmenopausal group ®.
Preliminary results of Kronos Early Estrogen
Prevention Study (KEEPS), which evaluated
2 different types of oestrogen (low dose oral
conjugated oestrogen 0.45mg/day) and a
50ug transdermal oestradiol patch along with
cyclic progesterone over placebo, also
showed very little progression  of
atherosclerosis  and  coronary  artery
calcification when estrogen was started for
young women in early menopause compared
to placebo® However, the secondary
prevention trials such as Heart and
Estrogen/Progestin  Replacement  Study
(HERS), Estrogen Replacement and
Atherosclerosis ~ Trial, and  Papworth
Hormone- Replacement Therapy
Atherosclerosis  Study ~ showed  no

cardiovascular benefit with hormone

Replacement therapy ©**%

All  this
postmenopausal HRT does not increase

evidence suggest that

cardiovascular disease risk and may be having
a marginal cardiovascular benefit when it is
initiated in early menopause. Although the
menopausal hormone therapy is not
recommended for CHD risk reduction in
current guidelines, its wuse for other
indications should not be hindered by fear of
increasing CHD in younger, newly

menopausal women.

CANCERS

Breast cancer

WHI was the first clinical trial to confirm that
combined oestrogen and progestin do
increase the risk of incident breast cancer. It
reported a statistically significant (26%)
increase in invasive breast cancer rates in the
oestrogen plus progestin group compared to
placebo. In contrast, it also showed no
significant increase in the risk of breast
cancer among women using oestrogen alone

for an average of 7 years (RR, 0.80; CI, 0.62-

22).

1.04) compared to placebo *  Similarly,
pooled data involving four RCTs, Women’s
Health Initiative (WHI), Estrogen in the
Prevention of Atherosclerosis Trial (EPAT),
Women's Estrogen for Stroke Trial (WEST),
Estrogen for Prevention of Reinfarction
Trial (ESPRIT) reported a RR of 0.79 (CI,
0.61 —1.01) with estrogen therapy®. The risk
of breast cancer was related to the duration
of HRT and becomes more significant after
5 years of use ***¥ However, in a recently
published meta-analysis, it was shown that 5
years of MHT, starting at the age of 50 years,
would increase breast cancer incidence at the
age of 50-69 years by about one in every 50
for oestrogen and daily progestogen; one in
every 70 for oestrogen plus intermittent
progestogen; and one in every 200 for
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oestrogen-only users. The corresponding
excess risk for 10 years of MHT usage would
be about twice as great ©”

It is  well known that increased
mammographic density is associated with an
increased risk of breast cancer “” Tt is
reported that the relative risk of increased
density with oestradiol-only treatment is 1.5,
and the relative risk for oestradiol combined
with cyclical progestins, and continuous
progestins is 3.6 and 12.4, respectively “:
Furthermore, it has been shown that women
taking testosterone-like progestins also have
similar mammographic density changes. It
increases by 52% for women using the
combined/continuous progestin treatment,
13% in women using the cyclic regimen and
18% for oestrogen-only users “? There are
few studies to suggest that Testosterone
derived progestins could be positively

¢ (@3-45).

associated with breast cance However,

these findings need further investigation.

Ovarian cancer

Scientific evidence on MHT and the risk of
ovarian cancer is very limited. However, the
available observational studies have shown a
positive association between ovarian cancer
and menopausal hormone therapy. A Danish
study conducted from 1995 to 2005
demonstrated that the current users of
hormone therapy had a higher incidence rate
for all ovarian cancers and epithelial ovarian
cancer (1.38 and 1.44 respectively) “9 The
risk started to decline after cessation of
therapy and the risk was no longer statistically
significant by 2 years after discontinuation.
There is a randomized clinical trial that has
examined the effect of MHT on ovarian
cancer. In this study, 16608 study participants
were randomized to receive conjugated
equine estrogen 625ug with
medroxyprogesterone 2.5mg or placebo and

followed up for an average of 5.6 years. The
incidence of 20 patients with invasive ovarian
cancer was higher among individuals
receiving HRT compared to placebo (20 vs
12 per 100000 person-years, HR, 1.58, 95%
CI, 0.77-3.24). However, this difference

showed no statistical significance "

Available
postmenopausal HRT has minimal effects on

evidence suggests that
ovaries. However, further studies would be
needed to supplement these findings.

Colon cancer

WHI results showed a significant reduction
in colorectal cancer in the combined CEE +
MPA arm compared to placebo. The
absolute risk reduction was 6 per 10000
person-years. The invasive colorectal cancers
were comparable in histology and grade to
those of the placebo group “ In oestrogen
alone arm, there were no reductions in the
risk of colonic cancer. Recent studies
including a meta-analysis have further
confirmed the beneficial effect of post-
menopausal HRT on colon cancers at least

during the first few years of treatment “>*"

COGNITION AND DEMENTIA

Natural ageing is generally associated with
significant memory loss. In the WHI memory
study (WHIMS), the women, 65 to 79 years
of age who were randomized to receive the
active intervention with CEE were compared
with placebo. Women with a uterus were
randomized to CEE plus MPA versus
placebo. Mean scores on a test of global
cognitive ability were very slightly lower
among the women in the hormone-treated
groups than in the placebo, after an
approximately 4—5-year follow-up ©?

In the same study, dementia was identified in
108 women. In half of them, the diagnosis
was Alzheimer’s disease. Dementia incidence
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was greater in hormone groups compared
with placebo (RR 2.05; CI, 1.21 — 3.48, for
women with a uterus; and RR, 1.49; CI, 0.83
- 2.60, for women without a uterus).
However, another meta-analysis done with
observational studies implies a reduction of
Alzheimer’s disease of about one-third with

hormone replacement ¥

MHT AND TOTAL MORTALITY

In the WHI, the relative risk for all-cause
mortality was 1.04(CI, 0.88-1.22) in the CEE-
alone and it was 1.00(CI, 0.83 — 1.19) in the
CEE plus MPA group. Pooled data analyses
of both groups showed a significant
reduction in mortality (RR, 0.70; CI, 0.51 —
0.96) among women aged 50 — 59 years (25).
In another meta-analysis of 30 randomized
trials, in which participants had a mean age
below 60 years or within 10 years of
menopause demonstrated that MHT was

associated with a 40% reduction in mortality
(54).

CLINICAL IMPLICATIONS

MHT is a safe and effective option for post-
menopausal symptoms for women with a low
risk for development of complications, < 6o
years and within 10 years of menopause
onset. Local wvaginal preparations are
preferred for genito-urinary symptoms and
do not require progestogens.

MHT improves bone mineral density in early
postmenopausal women and also has the
ability to reduce the fracture risk among
postmenopausal women. However,
considering the risk and the benefit ratio, it is
not recommended as a therapy for

OSteOpPOrosis.

Combined MHT has a favourable effect on
glucose homeostasis. However, MHT does
not prevent CVD and it is not recommended

to be prescribed for this purpose. Alternative
studies have not demonstrated mortality
difference in women who do and do not take
MHT for symptomatic purposes. Therefore,
concerns regarding mortality risks should not
withhold prescribing MHT to appropriately
selected women with bothersome VMS.

The Standard dose of MHT may increase the
risk of stroke by about one-third in health
post-menopausal women and it increases the
risk of VTE approximately 2-fold. Therefore,
it is important to be cautious in prescribing
for patients with a risk of thrombosis and
strokes.

Combined oestrogen and progesterone
therapy increases the risk of invasive breast
cancer risk, which may occur 3 — 5 years after
initiation and rises progressively beyond that
time. However, the use of estrogen alone for
less than 5 years may reduce the risk of breast
cancer even in patients starting therapy many
years after menopause.

References
1. Soules MR. Development of staging system for

the menopause transition: a work in progress.
Menopause. 2005; 12: 117-120.

2. 2005 NIH State-of-the-Science Conference
Statement on the management of menopause-
related symptoms. NIH Consensus State
Scientific Statement 22:1-38.

3. Maclennan AH, Broadbent JL, Lester S, Moore
V. Oral

oestrogen/progestogen therapy versus placebo

oestrogen  and  combined
for hot flashes. Cochrane Database Systematic
Review 2004, 4. CDO002978. DOL:
10.1002/14651858.CD002978.pub2.

4. Nelson HD. Commonly used types of
postmenopausal estrogen for treatment of hot

fashes: scientific review. Journal of American
Medical Association 2004; 291: 1610-1620.

Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 1 41



5. Cardozo L, Lose G, McClish D, Versi E. A
systemic review of the effects of estrogen for
symptoms suggestive of overactive bladder. Acta

Obstetricia et Gynecolgia Scandinavica 2004,
83(10): 892-897.

6. Utian WH, Shoupe D, Bachman G, Pinkerton
JV, Pickar JH. Relief of vasomotor symptoms
and vaginal atrophy with lower doses of
conjugated equine estrogens and
medroxyprogesterone actetate. Fertility and

Sterility 2001; 75: 1065-1079.

7. Cardozo L, Bachman G, McClish. D, Fonda
D, Birgerson L. Meta-analysis of estrogen therapy
in the management of urogenital atrophy in
postmenopausal women: second report of the

Hormones and Urogenital Therapy Committee.
Obstetrics & Gynaecology 1998: 92; 722-727.

8. Suckling J, Lethaby A, Kennedy R. Roberts H.
Local oestrogen for vaginal atrophy in
postmenopausal women. Cochrane Database
Systematic Review 2006; 4: CD001500. DOI:
10.1002/14651858.CD001500.pub2.

9. Wells G, Tugwell P, Shea B, Guvatt G,
Peterson J, et al. Meta-Analysis of the efficacy of
hormone replacement therapy in treating and
preventing osteoporosis in postmenopausal
women. Endocrine Review 2002; 23: 529-539.

10. Cauley JA, Robbins J, Chen Z, Cummings SR,
Jackson RD, et al. Effects of oestrogen plus
progestin on risk of fracture and bone mineral
density: The Women's Health Initiative
randomized trial. JAMA 2003; 290: 1729-1738.

11. Jackson RD, Wactawski-Wende ], LaCroix
AZ, Pettinger M, Yood RA, et al. Effects of
conjugated equine estrogen on the risk of
fractures and BMD in postmenopausal women
with hysterectomy: results from the women's

health initiative randomized trial. Jowrnal of Bone
Mineral Research 2006; 21: 817-828.

12. Bone HG, Greenspan SL, McKeever C, Bell
N, Davidson M, et al. Alendronate and estrogen
effects in postmenopausal women with low bone

mineral density. Journal of Clinical Endocrinology and
Metabolism 2000; 85: 720-726.

13. Greenspan SL, Emkey RD, Bone HG, Weiss
SR, Bell NH, Et al. Significant Differential effects
of alendronate, estrogen or combination therapy
on the rate of bone loss after discontinuation of

treatment of postmenopausal osteoporosis.
Annals of Internal Medicine. 2002; 137: 875-883.

14.17. Carr MC. The emergence of the metabolic
syndrome with menopause. | Clinical Endocrinology
and Metabolism. 2003;88(6):2404-2411.

15. Svendsen OL, Hassager C, Christiansen
C. Age- and menopause-associated variations in
body composition and fat distribution in healthy
women as measured by dual-energy X-ray
absorptiometry. Metabolism  1995;44(3):369—
373.

16. Espeland MA, Hogan PE, Fineberg SE,
Howard G, Schrott H, Waclawiw MA, Bush
TL. Effect of postmenopausal hormone therapy
on glucose and insulin concentrations. PEPI
Investigators. Postmenopausal
Estrogen/Progestin  Interventions.  Diabetes

Care 1998;21(10):1589—1595.

17. Kanaya AM, Herrington D, Vittinghoft E,
Lin F, Grady D, Bittner V, Cauley JA, Barrett-
Connor E; Heart and Estrogen/progestin
Replacement  Study. Glycemic effects of
postmenopausal hormone therapy: The Heart
and Estrogen/progestin Replacement Study. A
randomized, double-blind, placebo-controlled
trial. Annals Internal Medicine. 2003;138(1):1-9.

18. Margolis KL, Bonds DE, Rodabough R],
Tinker L, Phillips LS, Allen C, Bassford T, Burke
G, Torrens J, Howard BV. 2004. Effect of
oestrogen plus progestin on the incidence of
diabetes in postmenopausal women: results from

the Women’s Health Initiative Hormone
Trial. Diabetologia 47:1175-1187

19. Bonds DE, Lasser N, Qi L, Brzyski R, Caan
B, Heiss G, Limacher MC, Liu JH, Mason E,
Oberman A, O'Sullivan M]J, Phillips LS, Prineas

Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 1 42



RJ, Tinker L. The effect of conjugated equine
oestrogen on diabetes incidence: The Women’s
Health Initiative

trial. Diabetologia 2006; 49:459—468

randomised

20. Grady D, Gebretsadik T, Kerlikowske K,
Ernster V, Petitti D. Hormone replacement
therapy and endometrial cancer risk: a meta-
analysis. Obstetrics and Gynecology 1995; 85(2):
304-313.

21. Effects of hormone replacement therapy on
endometrial  histology in  postmenopausal
women. The Postmenopausal
Estrogen/Progestin Interventions (PEPI) Trial.
The Writing Group for the PEPI Trial. Journal of
American Medical Association 1996; 275(5): 370—

375.

22. Rossouw JE, Anderson GL, Prentice RL,
LaCroix AZ, Kooperberg C, et al. Risks and
benefits of estrogen plus progestin in healthy
postmenopausal women: principal results from

the Women’s Health Initiative randomized
controlled trial. JAMA 2002; 288: 321-333.

23. Scarabin PY, Alhenc-Gelas M, Plu-Bureau G,
Taisne P, Agher R, Aiach M. Effects of oral and
transdermal estrogen/progesterone regimens on
blood  coagulation and fibrinolysis  in
postmenopausal  women. A randomized
controlled trial. Arteriosclerosis Thrombosis and

Vascular Biology 1997; 17:3071-3078.

24, Wassertheil-Smoller S, Hendrix SL., Limacher
M, Heiss G, Kooperberg C, Baird A, Kotchen T,
Curb JD, Black H, Rossouw JE, Aragaki A,
Safford M, Stein E, Laowattana S, Mysiw
WJ. Effect of estrogen plus progestin on stroke
in postmenopausal women: the Women’s Health
Initiative: a randomized trial. JAMA 2003;
289:2673-2684.

25. Hendrix SL, Wassertheil-Smoller S, Johnson
KC, Howard BV, Kooperberg C, Rossouw JE,
Trevisan M, Aragaki A, Baird AE, Bray PF,
Buring JE, Criqui MH, Herrington D, Lynch JK|
Rapp SR, Torner J. Effects of conjugated equine

estrogen on stroke in the Women’s Health
Initiative. Circulation 2006; 113:2425-2434.

26. The Writing Group for the PEPI Trial
Effects of estrogen or estrogen/progestin
regimens on heart disease risk factors in
postmenopausal women: The Postmenopausal
Estrogen/Progestin  Interventions  (PEPI)
Trial. JAMA 1995; 273: 199-208.

27. Mendelsohn ME, Karas RH. The protective
effects of estrogen on the cardiovascular system.
New England Journal of Medicine 1999; 340: 1801—
1811.

28. Grodstein F, Manson JE, Colditz GA, Willett
WC, Speizer FE, Stampfer MJ. A prospective,
observational study of postmenopausal hormone
therapy and primary prevention of cardiovascular
disease. Annals of Internal Medicine 2000; 133:
933-941.

29. Rossouw JE, Prentice RL, Manson JE, Wu L,
Barad D, et al. Postmenopausal Hormone
Therapy and Risk of Cardiovascular Disease by
Age and Years Since Menopause. Journal of the
American Medjcal Association 2007; 297(13): 1465—
1477.

30. Hodis HN, Mack W], Henderson VW,
Shoupe D, Budoff M], et al. Vascular effects of
early versus late postmenopausal treatment with
estradiol. New England Journal of Medicine. 2016;
374: 1221-1231.

31. Harman SM, Brinton EA, Cedars M, Lobo R,
Manson JE, et al. KEEPS: The Kronos eatly
estrogen prevention study. Climacteric 2005;
8(1):3-12.

32. Hulley S, Grady D, Bush T, Furberg C,
Harrington D, et al. Randomized trial of estrogen
plus progestin for secondary prevention of
coronary heart disease in postmenopausal
women. JAMA 1998; 280: 605-613.

33. Herrington DM, Reboussin DM, Brosnihan
KB, Sharp PC, Shumaker SA, et al. Effects of

estrogen replacement on the progression of

Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 1 43



coronary-artery atherosclerosis. New England
Journal of Medicine 2000; 343: 522-529.

34. Clarke S, Kelleher |, Lloyd-Jones H, Sharples
L, Slack M, Schofield PM. Transdermal hormone
replacement therapy for secondary prevention of

coronary artery disease in postmenopausal
women. European Heart Journal 2000; 21:212-212.

35. John A. Collins, Jennifer M. Blake, Pier
Giorgio Crosignani. Breast cancer risk with
postmenopausal hormonal treatment, Human
Reproductive  Update  2005; 11(6): 545—
560. https://doi.org/10.1093/humupd/dmi028.

36. Stefanick ML, Anderson GL, Margolis KL,
Hendrix SL, Rodabough R]J, Paskett ED, Lane
DS, Hubbell FA, Assaf AR, Sarto GE, Schenken
RS, Yasmeen S, Lessin L, Chlebowski RT, WHI
Investigators. Effects of conjugated equine
estrogens on breast cancer and mammography

screening in postmenopausal women with
hysterectomy. JAMA 2006; 295: 1647-1657.

37. Breast cancer and hormone replacement
therapy: collaborative reanalysis of data from 51
epidemiological studies of 52 705 women with
breast cancer and 108,411 women without breast
cancer. Collaborative Group on Hormonal
Factors in Breast Cancer. Lancet 1997,

350(9084): 1047-1059.

38. Beral V. Breast cancer and hormone
replacement therapy in the Million Women
Study. Lancet 2003; 362 (9382): 419-427.

39. Collaborative Group on Hormonal Factors in
Breast Cancer Type and timing of menopausal
hormone therapy and breast cancer risk:
individual participant meta-analysis of the
worldwide  epidemiological — evidence.Lancet
2019; 394(10204): 1159-1168.

40. Boyd NF, Byng JW, Jong RA, Fishell EK,
Little LE et al. Quantitative classification of
mammographic densities and breast cancer risk:
results from the Canadian National Breast

Screening Study. Journal of National Cancer Institute
1995; 87: 670-675.

41. Persson I, Thurfjell E, Holmberg L. Effect of
estrogen and estrogen-progestin replacement
regimens on mammographic breast parenchymal
density. Journal of Clinical Oncology 1997; 15: 3201—
3207.

42. Lundstrom E, Wilczek B, von Palfty Z,
Soderqvist G, von Schoultz B. Mammographic
breast density during hormone replacement
therapy: differences according to treatment.
American Journal of Obstetrics and Gynecology 1999;
181: 348-52.

43. Magnusson, C., Baron, J. A., Correia, N.,
Bergstrém, R., Adami, HO, and Persson, I
Breast-cancer  risk  following  long-term
oestrogen- and oestrogen-progestin-replacement
therapy. International = Journal of Cancer 1999;

81:339-344.

44. Stahlberg, C., Pedersen, A. T., Lynge, E.,
Andersen, Z. J., Keiding, N., et al. Increased risk
of breast cancer following different regimens of
hormone replacement therapy frequently used in
Burope. International Journal of Cancer 2004; 109:
721-727. doi:10.1002/1jc.20016

45. Fournier, A., Berrino, F., Riboli, E., Avenel,
V. and Clavel-Chapelon, F. Breast cancer risk in
relation to different types of hormone
replacement therapy in the E3N-EPIC cohort.
International Journal of Cancer 2005; 114: 448—454.
doi:10.1002/1jc.20710

46. Morch LS, Lokkegaard E, Andreasen AH,
Kruger-Kjaer S, Lidegaard O. Hormone therapy
and ovarian cancer. JAMA 2009; 302: 298-305.
Anderson GL, Judd HL, Kaunitz AM, Barad
DH, Beresford SA, et al. Effect of oestrogen plus
progestin  on gynaecological cancers and
associated diagnostic procedures: The Women’s
Health Initiative randomized trial. JAMA. 2003;
290: 1739-1748.

47. Chelbowski RT, Wactawski-Wende ],
Ritenbaugh C, Hubbell FA, Ascensao J, et al.
Hstrogen plus progestin and colorectal cancer in

postmenopausal women. New England Journal of
Medicine 2004; 350(10): 991-1004.

Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 1 44


https://doi.org/10.1093/humupd/dmi028

48. Nanda K, Bastian ILA, Hasselblad V, Simel
DL. Hormone replacement therapy and the risk
of colorectal cancer: a meta-analysis. Obstetrics
& Gynecology 1999: 93:880-888.

49. Rennert G, Rennert HS, Pinchev M, Lavie
O, Gruber SB. Use of hormone replacement
therapy and the risk of colorectal cancer. Journal
of Clinical Oncology 2009; 27(27): 4542—4547.

50. Botteri E, Stoer NC, Sakshaug S, Graff-
Iversen S, Vangen S, Hofvind S, et al
Menopausal hormone therapy and colorectal
cancer: a linkage between nationwide registries in
Norway. British Medical Jonrnal Open 2017; 7(11):
e017639.

51. Espeland MA, Rapp SR, Shumaker SA,
Brunner R, Manson JE, Sherwin BB, Hsia ],

Margolis KL, Hogan PE, Wallace R, Dailey M,
Freeman R, Hays J. Conjugated equine estrogens
and global cognitive function in postmenopausal

women: Women’s Health Initiative Memory
Study. JAMA 2004; 291:2959-2968.

52. Hogervorst E, Williams J, Budge M, Riedel
W, Jolles J. The nature of the effect of female
gonadal hormone replacement therapy on
cognitive function in post-menopausal women: a
meta-analysis. Neuroscience 2000; 101:485-512.

53. Salpeter SR, Walsh JM, Greyber E,; Ormiston
TM, Salpeter EE. Mortality associated with
hormone replacement therapy in younger and

older women: a meta-analysis. Journal of General
Internal Medicine 2004; 19:791-804.

Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 1 45


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rennert%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19704062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rennert%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=19704062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinchev%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19704062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lavie%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19704062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gruber%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=19704062
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2754905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2754905/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Botteri%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=St%26%23x000f8%3Ber%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sakshaug%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graff-Iversen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graff-Iversen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vangen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hofvind%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29146641
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5695317/

