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ABSTRACT:

The need for hormonal assessments of menopausal status in laboratories is rising as a result
of rising interest in women's health, the menopause, and the use of hormone replacement
therapy (HRT). Most requests come from general practitioners, many of whom run
menopausal or well-women clinics.Clinicians increasingly need scientific proof of the
menopausal transition before making judgments about how to treat a patient.In light of these
changes, it is appropriate to review the literature on the measurement of reproductive
hormones around the menopause and look at how these measurements are used to classify
menopausal status and manage patients who are on HRT.
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INTRODUCTION:

Menopause, according to the World Health Organization (WHO), is the period of time when
menstruation stops permanently as a result of a decrease in ovarian follicular activity. The
following are some more phrases used to refer to the period before and after the menopause:

1. The period between the first interruption of the menstrual cycle and the menopause is
known as the menopausal transition.

2. The period between the start of the menopausal transition and at least one year
following the menopause is referred to as the perimenopause (or climacteric).
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3. Postmenopause: the period of time following the menopause; it cannot be identified
until 12 months have passed without the occurrence of spontaneous amenorrhea.

Physiology

The ovary: Only one year or longer after the onset of the menopause can the condition be
accurately diagnosed. This is because many women do not transition consistently from pre- to
postmenopause, and erratic menstrual patterns precede the menopause. The average age at
menopause, according to research of Western populations, is 49 to 51 years old. However,
according to reports, the menopausal transition begins at a median age of 44 years (range:
34-55 years) and lasts for a median of 4-5 years.[1]

It is believed that the menopause starts when the ovarian oocyte pool is depleted. During
foetal development, the full complement of oocytes is established in utero and maintained in
an arrested meiotic stage. A tiny number of follicles are then daily recruited, going through
limited development before atresia (cell death), such that by the time a baby is born, the
number of follicles has already decreased by half, to 500 000. This process lasts till
menopause and is not dependent on gonadotrophins.[2] After puberty, approximately 20
follicles begin to grow each month in response to the increase in follicle-stimulating hormone
that occurs between periods (FSH). Most of the time, only one (the dominant) follicle
matures and ovulates, the others becoming atretic. Because it has not been demonstrated that
pregnancy or oral contraceptive usage can postpone menopause, it is likely that these factors
have no impact on the gonadotrophin-independent recruitment of follicles. According to
some data, early menopause is primarily caused by an increase in the rate of oocyte atresia
and may also be a result of smoking and maybe poor nutrition. Infections or physical harm
like chemotherapy or irradiation can also destroy follicles, which leads to early ovarian
failure.[3]

Prior to the menopause, fertility declines and the menstrual cycle changes.Eventually, the
fewer ovarian follicles produce insufficient oestradiol to cause endometrial growth and
subsequent monthly bleeding. Women who are perimenopausal have ten times fewer follicles
than women of the same age who are menstruating regularly, indicating that the amount of
the follicular reserve is a crucial factor in both the change from regular to irregular menses
and the menopause itself.[4] Only if exposure to the hormone is followed by withdrawal do
hot flushes appear to happen.Despite being hypergonadotrophic and deficient in oestrogen,
patients with Turner's disease who have gonadal dysgenesis don't get hot flushes. Since 24%
of women with low oestradiol concentrations do not suffer hot flushes, the mechanism
underlying them is poorly known. [5]

It has been shown that the commencement of the hot flush and luteinizing hormone (LH)
pulses have a startling link. Given that the preoptic anterior nuclei, which control body
temperature, are located adjacent to the hypothalamic neurones that contain gonadotrophin
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releasing hormone (GNRH), neurotransmitter impulses linked to GNRH production may also
change thermoregulating neurones. [6]

The elevated risks of osteoporosis and ischemic heart disease (IHD) in postmenopausal
women have a bigger effect on long-term morbidity and death. Epidemiological studies show
that after menopause, women experience an accelerated loss of bone, which can be avoided
by taking oestrogen.[7,8,9] Due in part to their lower bone density, women are more likely
than males to experience osteoporotic fractures as they age. The data is less clear for women
who experience normal menopause. Women who experience an early menopause, whether
natural or iatrogenic, are at greater risk of IHD. The detrimental shift in lipid profile with age,
which includes increased total cholesterol and lower HDL cholesterol, is one of the variables
that may contribute to this. [10] Treatment with oestrogen is linked to a lower risk of IHD
and a positive impact on the lipid profile. [12]

HORMONE CONCENTRATIONS DURINGTHE MENOPAUSAL
TRANSITION:

There are not many longitudinal investigations of endocrine alterations related to menopause.
[13-17], and some writers have employed a different cross-sectional methodology to analyse
a sizable number of women of various ages. [18,19] Few cross-sectional studies have tried to
standardise when blood samples were taken during the follicular phase in relation to the mid-
cycle peak or taken into account the pulsatile nature of gonadotrophin secretion (especially
LH). The longitudinal study gives greater specifics about the various hormone levels that are
present at this period.

Regular menstruation

According to the Metcalf study, women over 40 years old continue to ovulate in 98.17
percent of cycles as long as menstruation is normal. Similar to younger, fertile women, these
women excrete pregnanediol and oestrogen through their urine, and there is little difference
in the serum steroid profiles that are tested. P However, other studies have revealed that a
portion of women who are said to have regular menstruation had high serum levels of
follicular phase FSH, oestradiol that is between pre- and postmenopausal, and LH
concentrations that are comparable to controls. [14,18,21.22] The ladies in these trials were
probably closer to or had already entered the menopausal transition period than Metcalf's
group. Take Sherman's little group as an example! Chakravarti et al. included those women in
their study who had not menstruated in the previous three months and who "were aged 46-56
years and indicated an increased frequency of anovulatory cycles."

The declining secretion of the ovarian glycoprotein hormone, inhibin, may be responsible for
the selective increase in FSH seen in the follicular phase of women over 40 "which circulates
at its highest levels in the luteal phase of the cycle and preferentially inhibits FSH production
and or secretion. [22] The endocrine alterations mentioned above might help to explain why
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cycle length was observed to shorten around the age of 40 to 45. [14,16,18] The follicular
period is shorter by 5 to 9 days. [14,18,24] The commencement of follicular maturation at
more frequent intervals, which results in a shorter cycle duration but maintains
steroidogenesis, may be caused by the higher FSH concentrations "Reduced fertility is also
linked to high FSH levels, Day 3 FSH levels are a good indicator of outcome, according to
data from pregnancy rates in IVF programmes: performance reduces with increases > 15 U/L
and drops sharply with elevations > 25 U/L,26,27.1n conclusion, an increased follicular phase
serum FSH concentration in women with regular cycles is the most accurate indicator of
deteriorating ovarian function.

Irregular menstruation (menopausal transition)

Prior to menopause, the majority of women go through a phase of menstrual irregularity
during which the frequency of ovulatory cycles significantly decreases. Only 540/0 of cycles
in 31 women going through the menopausal transition who had urine pregnanediol values
studied by Metcalf were ovulatory. Long cycles were also more common; 40% of them lasted
longer than 40 days, and 80% of them were anovulatory. This suggests a significant decline
in fertility, but since four of the study's participants ovulated in their final cycles before
menopause, conception may still be feasible.

FSH

Even though menstruation patterns can vary during the menopausal transition, the presence of
high FSH concentrations is a distinguishing trait. [14,15,19,21,25] Metcalf discovered that
one-third of women had elevated urine FSH levels at the beginning of the menopausal
transition. There are no comparable statistics for serum FSH measurements taken right after
the first irregularity in regular cyclicity, yet 800/0 of women with irregular cycles between
the ages of 45 and 55 have follicular phase FSH levels above 15 U/L! 9 with increased
concentrations among individuals with regular cycles as opposed to merely 40-500/0.FSH
levels can be measured more accurately in serum than in early-morning urine, it seems.

LH

Regarding the variations in LH secretion during the menopausal transition, there is significant
debate in the literature. Studies on serum indicate that the rise is less constant than for FSH
[14,25] and that it may take place a few years after the rise in FSH and closer to the
menopause. [18,25] Using once-weekly urine samples, Metcalf et al., IS discovered that a
persistent elevation in urinary LH excretion lasting two to eight weeks occurred more
frequently than an increase in FSH without a corresponding increase in LH. About 50%
occurrences of high LH excretion on their own were linked to low oestradiol and could not be
explained by a prolonging of the typical mid-cycle surge of LH. Although FSH has a longer
plasma half-life than LH29, it is unclear if the high urine LH results may be explained by LH
having a higher renal clearance than FSH.

74 |Page

BeLop ~
z‘“'_l ' l‘AN ,
l ﬁlnlernullonul Journul ul

........................



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper (kA RISVA\NSHA T RN | S 2 EREaVE UG C CARE Listed (Group -1) Journal Volume 11, S Iss 4, 2022

Poslmenopause

In the first 6-12 months following the end of menstruation permanently, 20—40% of women
may have oestrogen concentrations indicative of follicular function, according to cross-
sectional studies of hormone levels in plasma taken from women in whom the diagnosis of
menopause was established retrospectively. [13,30] By 12 to 24 months, practically all
subjects' oestrogen levels were in the postmenopausal range.Some postmenopausal ovaries
still contain primordial follicles, however this is uncommon three years after menopause.[31]

Plasma hormone levels were examined in a cross-section of 60 women who had been
postmenopausal for 1 to 30 years by Chakravarti et al. 2-3 years after menopause, FSH and
LH reached their peak levels, with FSH showing a higher increase in follicular concentrations
than LH. After then, gonadotrophin levels gradually dropped until 15% of women who were
20 to 30 years following menopause had concentrations similar to those seen during
reproductive life.[32]

Oestradiol levels were low throughout, despite the fact that six individuals who were more
than 20 years post menopause had levels at the lower end of the normal reproductive range. It
IS important to note that postmenopausal women with serious illnesses, such as stroke,
cerebral haemorrhage, and head trauma, may experience temporary suppression of FSH and
LH concentrations. LH and FSH concentrations from premenopausal women have been
linked to hypothyroxinemia in more than 50% of postmenopausal women admitted to
intensive care units (medical, cardiac, surgical, and neurological).[33]

Oestrone

At menopause, serum oestrone concentrations decrease by 50-800%, but because oestradiol
production is declining, oestrone becomes the quantitatively most abundant oestrogen in
postmenopausal serum. Circulating oestrone is produced when androstenedione from the
adrenal gland is peripherally aromatized in adipose tissue. “[34]

Androgens

Around 25% of the circulating testosterone in premenopausal women is secreted by the ovary
and 25% by the adrenal gland. Androstenedione is converted to testosterone in peripheral
tissues, which provides the remaining 50%. Prior to menopause, the ovary and adrenal both
provide roughly the same amounts of androstenedione to the bloodstream. Although
androstenedione concentrations in postmenopausal women fall by more than 50% [31,35],
the ovary still contributes a tiny but significant 20% to this decreased pool. [38] At
menopause, interconversion to testosterone will also decline.

Lnhibin
Inhibin, a gonadal glycoprotein hormone, completes a closed-loop feedback system between

the pituitary and ovary by preferentially inhibiting the synthesis of FSH. After age 40,
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follicular phase inhibitor serum levels significantly decrease, and there is an inverse
relationship between them and FSH levels. [22] The decrease in inhibin may be due to a
change in the way granulosa cells produce this hormone or an aging-related decline in
follicular quantity. Although it's not obvious if these tests have a significant advantage over
blood FSH, serum inhibin may offer a sensitive and early indicator of deteriorating ovarian
function.

THE CLINICAL VALUE OF HORMONETESTS OF MENOPAUSAL
STATUS:

Clinical indications for biochemical confirmationof menopause

Due to the strong temporal correlation of symptoms with menstruation disturbance, the
perimenopause can frequently be diagnosed in women over 45 on the basis of clinical
findings alone. However, there are several circumstances in which it would be beneficial to
have biochemical proof that a woman is peri- or postmenopausal.

Conventionally, premature menopause is described as ovarian failure occurring before the
age of 40? Menopause before age 45 could be seen as premature because the usual age range
(95% of confidence interval) for natural menopause is 45-55 years. After early surgical
menopause, the long-term risks of osteoporosis and atherosclerosis rise "and following
menopause, the risk of osteoporosis has increased over time.” [40]

Assessment of the need for contraception inwomen of menopausal age

It is well known that 9DJo of women over 45 who have experienced amenorrhea for six
months will start menstruating again and that despite having "postmenopausal” hormone
profiles, ovulation can continue up to menopause. Hormone measures cannot, therefore, serve
as a reliable foundation for the recommendation of contraception. According to current
recommendations, non-hormonal methods of contraception should be used until amenorrhea
has subsided for 1 year in women over 50 and 2 years in younger women.

Selection of women for HRT

This section relates to women under the age of 45 who seek hormone replacement therapy
(HRT) and to those who appear with menopausal symptoms but whose clinical diagnosis is
uncertain. According to a survey of the age distribution of menopause-related requests made
in our lab, the distribution is biassed toward women who are just starting this transition at a
median age of 45, which is to the left of Treloar's description of the distribution for
perimenopausal women. This reflects the fact that, in women between the ages of 40 and 50,
clinicians may find it challenging to differentiate between symptoms of oestrogen shortage,
premenstrual syndrome, and mental or sociodomestic issues.
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Guidelines for biochemical investigation of womenseeking help for menopausal
symptoms

The women who are looking for information on menopausal symptoms or guidance on using
HRT to use hormone tests in an effective manner. The situations when they might be useful
have been described above. Advice about contraception cannot be given based solely on
hormone results. The general strategy recommended is:

1. Consider how age, menstrual history, and symptoms affect the likelihood of
menopause.

2. Take into account additional causes of symptoms, particularly in women with regular
cycles, such as thyroid disease, depression, excessive alcohol usage, etc.

3. If the history suggests it, rule out other secondary amenorrhoea causes, such as
pregnancy, hyperprolactinemia, hypopituitarism, etc.

4. When necessary, measure serum FSH and LH levels. For accurate interpretation with
regular cycles, measure in the jollicular phase, days 1-7 (FSH is elevated in the mid-
cycle surge; progesterone and inhibin in the luteal phase lower FSH).

HORMONE REPLACEMENT THERAPY::

Indications for HRT: possible long-term risks andbenefits

Menopausal symptoms were initially treated with oestrogens alone (unopposed therapy). The
formulations of HRT that are currently available have changed, including the addition of
progestogens (combined therapy), and the indications for prescribing treatment have been
expanded as a result of long-term monitoring of the advantages, side effects, and adverse
effects of unopposed therapy.[55]

The most recent licenced justifications for prescribing HRT. The effectiveness of prescribing
HRT as a public health measure to prevent osteoporosis and ensuing fractures is now being
investigated, and it may not be as beneficial as originally thought (see Law et al. for
discussion’).[57]

Formulations and pharmacologicaleffects of HRT

The structural formulae of various oestrogens, both natural and manufactured.Oestrogens can
be administered orally, transdermally (in the form of "patches"), or by subcutaneous
implants. There are many oestrogen doses available for each formulation of unopposed
oestrogen.

All delivery methods are successful in reducing menopausal symptoms. A list of the
oestrogenic substances utilised in HRT and primary circulating products. Transdermal
preparations lack complete data on bone protection.
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Natural progestogens are quickly rendered inactive when taken orally due to liver and
intestinal metabolism. Therefore, synthetic derivatives that differ in their affinity for various
steroid receptors and side effect profile have been employed. Norethisterone and norgestrel,
which are produced from testosterone, have modest androgenic adverse effects that include
lowering HDL cholesterol and triglycerides. They don't have androgenic effects because they
are progesterone-derived (medroxyprogesterone acetate, cyproterone acetate).

The withdrawal bleeding that follow from taking combined HRT in its present formulations
are the biggest complaint from women who are administered it. Therefore, efforts have been
made to prevent this. To stop endometrial growth, oestrogen and a progestogen are
continuously administered in place of cyclical progesterone therapy. Amenorrhoea with
endometrial atrophy affect about 60070 people. Some people experience unacceptably erratic
bleeding. Therefore, some patients may experience greater patient compliance as a result of
this kind of preparation.

Limitations of hormone measurements in patientsreceiving HRT

For a number of reasons, biochemical monitoring of hormone replacement is not widely used.
Drug dosages that relieve patients' symptoms and stop menopausal bone loss have been
developed. In contrast to thyroxine, the dose is not intended to provide physiological
replacement, and neither oral nor topical oestrogens lower serum gonadotrophin levels in the
premenopausal range. [76,79]

There are no reference values for advice, although extremely high gonadotrophin
concentrations may indicate non-compliance, malabsorption, or accelerated metabolism for
oral HRT administered at the highest dose. In general, when receiving treatment for symptom
relief, patients should be observed for changes in their clinical response. A dosage of a
formulation that has been proven to protect bone should be administered for osteoporosis
prevention.

Monitoring HRT and indications for endocrineassessment

Pre-treatment: Where eligible for the national breast screening programme or where there are
risk factors, a "well woman™ checkup with weight, blood pressure, urinalysis, breast and
pelvic exams, and mammography is advised.

Regarding the process of treatment: To evaluate clinical efficacy and adverse effects, a 3-
month follow-up is advised. A 6-month evaluation is then advised. At every consultation, the
lipid profile can be examined and the proper advise given if there are any concerns.

Future trends: optimization of HRT to preventosteoporosis

There is proof that the perimenopause is when bone resorption begins to rise. In one study,
perimenopausal women who had a follicular phase FSH > 12 U/L had significantly poorer
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bone density in the lumbar spine and femoral neck compared to women in the 35-50 age
range who had an FSH 12 U/L,92.

CONCLUSION:

There are significant, regular changes in the levels of circulating reproductive hormones
during a typical menstrual cycle. Ovulatory cycle frequency decreases and this dynamic
system is subjected to additional noticeable change throughout the menopausal transition.
Serum hormone measurements offer a "picture” of the pituitaryovarian axis, but this image
must be treated with caution because the perimenopause is a highly unpredictable period. The
perimenopause may typically be identified clinically in women, and routine biochemical
testing of women over 45 with oligo/amenorrhoea should be discouraged because the results
will not significantly increase the certainty of the diagnosis of the perimenopause in this age
range. Since other disorders are more likely in younger women with menstruation
irregularity, biochemical analysis is useful in verifying the clinical diagnosis.

If a woman is amenorrheic or the blood sample was drawn during menstruation (days 1-7 of
the cycle), when FSH secretion is most sensitive to deteriorating ovarian function, the results
of FSH and LH tests are easier to interpret. Although the frequency of this is unknown for
samples acquired during the follicular phase of the cycle, normal menstrual FSH
concentrations can occur during the menopausal transition. Therefore, the FSH result should
be carefully interpreted in light of the patient's age, menstrual history, and symptoms. In
younger women with premature ovarian failure, serum oestradiol levels may be helpful in
identifying remaining follicular activity and, consequently, a chance of regaining fertility.
With the exception of serum oestradiol tests to evaluate the effectiveness of oestrogen
implants in patients with recurring menopausal symptoms, measuring reproductive hormones
in women using HRT currently has a limited purpose.
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