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Regular menstrual cycle is a vital sign!

Regular menstrual cycles; the main 

component of “female sensuality”



Normal physiology 

▪Normal menses requires pulsatile secretion of GnRH 

in appropriate time intervals &amount

▪FSH & LH secreted by pituitary in response to GnRH

▪FSH bind to receptors on granulosa cells and stimulate

Aromatization of the theca-derived androgens

▪Sex steroid and inhibin feedback at the 

pituitary and hypothalamus
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Gonadotropin levels over lifetime
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Definition of POI

 Development of hypergonadotropic hypogonadism before the age 
of 40 years 

 Why use “POI” NOT “premature menopause” and “premature 
ovarian failure.”

 71% of affected women were dissatisfied with how they were 
informed of their diagnosis

 Occult POI : impaired ovarian responsiveness to exogenous or 
endogenous gonadotropin stimulation despite the presence of 
regular and predictable ovulatory menstrual cycles. 

 Overt POI : presence of irregular menses, elevated serum 
gonadotropins, and reduced fertility.
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Prevalence

 Median age at menopause in Iran: 50y

 1 in 1000 by age 30 years 

 1 in 250 by age 35 years

 1 in 100 by age 40 years

 7% in 20-40 Y Tehranian women(TLGS) 
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Clinical features

 Difficulty conceiving 

 Irregular menstrual cycles 

 Amenorrhea

 Symptoms related to estrogen deficiency 

◦ Those taking OCs experience vasomotor 

symptoms during the pill-free period
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Physical features
 Most women have normal pubertal development and menarche and 

have no abnormalities on physical examination

 Goiter, because of Hashimoto’s thyroiditis or Graves’ disease.

 Increased skin pigmentation due to primary adrenal insufficiency.

 Signs of atrophic vaginitis.

 Ovarian enlargement related to autoimmune lymphocytic oophoritis or 
a steroidogenic enzyme defect.

 Ptosis (blepharophimosis/ptosis/epicanthus inversus syndrome).

 Features of Turner syndrome(short stature, low posterior hairline, high 
arched palate, shield chest with widely spaced nipples, a wide carrying 
angle, and short fourth and fifth metacarpals).
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Features in transvaginal ultrasound

 Antral follicles are observed in%75

 Autoimmune oophoritis is associated 

with large luteinized follicle cysts or 

enlarged cystic ovaries 
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Diagnosis 

 History 

 FSH-AMH

 TSH- Anti-TPO-AB

 Anti- ovary-AB?

 Anti-adrenal-AB

 BMD

 Karyotype, Test for FMR1 premutation

 FSH on cycle day 3 >10 to 15 IU/l & 
Estradiol < 80 pg/mL is suggestive of lower 
fertility and “occult” POI
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Adrenal insufficiency 
 It may be present several years after POI.

 3 % of women with spontaneous POI have asymptomatic autoimmune 
adrenal insufficiency .

 Serum anti-adrenal and anti-21 hydroxylase antibodies should be 
measured at the time of diagnosis of spontaneous POI in all women. 

 Those with positive antibodies should be carefully evaluated for the 
presence of adrenal insufficiency. 

 Women with adrenal auto antibodies have 50 % risk of developing 
adrenal insufficiency

 Those with positive antibodies should be evaluated for the presence of 
adrenal insufficiency by an 8 AM serum cortisol and plasma corticotropin
(ACTH). 

 Even if their adrenal function is found to be normal at initial evaluation, 
women with positive adrenal antibodies should be followed annually by 
these tests.

 If adrenal autoantibodies are not present in a woman with POI, repeat 
the testing as otherwise clinically indicated

 All women with POI be educated regarding the symptoms of adrenal 
insufficiency
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Consequences

 Symptoms of estrogen deficiency

 Osteoporosis and osteopenia

 Impaired endothelial function

 Diminished sexual wellbeing

 Impaired cognition
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Bilateral oopherectomy and various 

morbidities
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Estrogen therapy

 Should receive E unless absolute contraindication

 If secondary sex characteristics have not finalized 

low dose E without P to mimic pubertal maturation

 The mean estradiol in cyclic women is 104pg/ml

 This level is equivalent to:

◦ 2mg oral micronized estradiol

◦ 1.25 mg oral conjugated estrogen

◦ 10mcg oral ethinyl estradiol

◦ 100mcg trans dermal estradiol

◦ 2 applications of estrogel 0.06% twice/daily
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Trans dermal estradiol has several 

potential advantages over oral estrogen
 It provides 17-beta-estradiol, which is structurally 

identical to ovarian 17-beta-estradiol.

 It avoids the first-pass effect on the liver (clotting 
factors)

 It provides the replacement by steady infusion rather 
than by bolus.

 It permits measurement of serum estradiol levels by 
clinically available assays for adjustment the 
replacement dose.

 It reduces the risk of venous thromboembolism
compared with the oral route 

 It is associated with a reduced risk of gallbladder 
disease
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Progesterone Maintaining Bone Health

 Oral medroxy progestron 10 

mg daily for 12 days

 Uterogetan 200 mg/d/12 days

 Cyclic regimen to allow 

recognition of the 5 to 10 % 

potential for a spontaneous 

and unexpected pregnancy

 These spontaneous 

pregnancies progress entirely 

normally and no need for 

exogenous hormone 

supplementation during 

pregnancy



 1200 mg of elemental 

calcium per day 

 800 to 1000 IU of vitamin 

D3 per 

 Variety of exercises, such as 

jogging, walking, and stair 

climbing

 Bisphosphonates are not 

advised if pregnancy is 

possible
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Androgen deficiency

 Their serum ovarian androgens 

(androstenedione and/or testosterone) 

are lower than age-matched control 

women 

 Their levels of dehydroepiandrosterone 

sulfate (DHEA-S), an adrenal androgen, 

are normal (except for coexisting primary 

adrenal insufficiency)
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Androgen theraphy

 May be used for those with

◦ Adrenal insufficiency

◦ Lack of libido

◦ Poor wellbeing despite adequate HRT

◦ Chronic fatigue

 Methyl testosterone 1.5-2.5 mg/d

 Injectable testosterone, I.M 50 mg/six week

 Transdermal testosterone 150 mcg/patch

 DHEA 50 mg/d
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Duration of treatment

 Association between estrogen deficiency 

and osteoporosis AND concerning about 

the potential risks of cardiovascular 

complications and breast cancer

 Most experts agree that women with POI 

should use HRT at least until age 50 years  
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Cancer survivors

 It depends upon the type of cancer 

 It is contraindicated in women with 

breast cancer

 It is suggested for women with Hodgkins 

lymphoma
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Contraception

 HRT does not provide effective contraception

 Even OCPs in POI may not provide effective 
contraception

 OCPs is not suggested

 While both OCPs and physiologic HRT 
suppressed bone resorption markers, however, 
only the physiologic regimen increased bone 
formation markers and lumbar spine BMD Z-
scores
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Reproductive issues

 Does HRT improve ovulation?

 Transdermal or vaginal v.s.oral?

 Gonadotropin therapy? May exacerbate unrecognized 
autoimmune ovarian failure?

 Treatment with 150 mcg EE/day for two weeks before 
and during stimulation with recombinant FSH?

 Suppression of endogenous gonadotropin 
concentrations with a GnRH agonist prior to 
gonadotropin therapy?

 Glucocorticoid therapy? risk of iatrogenic Cushing's 
syndrome and osteonecrosis
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Waiting 3 years before moving to

Other steps



Two women with similar age and without 

POF risk factors, which of them is going to 

reach menopause earlier?

This 

one?
Or this 

one?



The ovarian reserves tests 

 Inhibin B

 Follicle stimulating hormone(FSH)

 Antral follicle counts (AFC) 

 Anti-mullerian hormone (AMH) 

Lambalk  et al.Maturitas 2009



Limitations of the ovarian reserves 

test for accurate prediction of 

reproductive status

 Not useful for early prediction

 Cycle to cycle variation

 Inter-cycle variability

 Inter observer bias

Hum Reprod Update 2007, JCEM 2008, Maturitas 2009



Anti-mullerian hormone (AMH) 

 A member of the transforming growth 

factor-β family

 Produced by granulosa cells of early 

developing follicles

 The only factor which expressed 

exclusively in the gonads



Unique characteristics of AMH

 Decrease with advancing age before changes in 
other markers become apparent

 Independent of the menstrual cycle 

 Constant from one cycle to another

JCEM 2008, Fertil Steril 2005,Reproduction 2002
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The average estimated age at menopause for women age 20-49 with a range 

of serum AMH concentration

Age 

(years)

AMH

(ng/ml)

20-21 22-23 24-25 26-27 28-29 30-31 32-33 34-35 36-37 38-39 40-41 42-43 44-45 46-47

0.1-0.5 26-28 27-29 28-30 29-31 30-32 31-33 32-34 33-35 35-38 37-43 39-45 43-49 47-54 51-57

0.6-1.0 28-29 29-30 30-31 30-32 31-33 32-34 34-36 35-38 37-43 41-46 44-50 48-55 52-58 56-60

1.1-1.5 29-31 30-32 31-33 32-34 33-35 35-37 36-39 38-43 42-48 46-52 49-56 54-59 57-60 ≥60

1.6-2.0 31-32 32-34 33-35 34-36 35-39 37-42 39-45 43-48 48-54 52-58 56-60

2.0-2.5 32-34 33-36 34-37 36-40 38-44 42-47 44-51 48-55 54-59 57-60 ≥60

2.6-3.0 34-36 35-39 37-42 39-46 43-49 47-53 50-56 54-59 58-60 ≥60

3.1-3.5 36-42 38-44 42-47 45-51 48-55 54-58 56-60 ≥59

28-29

1.1-1.5

3.1-3.5



Bland-Altman plot regression showed a very good 

agreement of predicted age at menopause with actual age at 

menopause



The mean ages at menopause could be 

estimated for women at different time points 

in their reproductive life span with varying 

levels of serum AMH concentration



Thank you for your attention


