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85.1 years: life expectancyin Italian women

14millions are women> 49years(6.5 millions between50- 65 years) out of 31.2 
millions

50-51years: meanageat menopause

ISTAT, Noi Italia 2017
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ReproductiveSenescence
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Davis et al, 2015

Menopausal Stages

å50

Reproductive senescence is a very long journey !

The Hallmark is the change of menstrual cycle characteristics

FERTIPAUSE MENOPAUSE

GERIARCHE



Androgen
Milieu

Estradiol

Progesterone

SEX HORMONES
[pg/ mL]

FERTILE AGE
NATURAL 

MENOPAUSE
SURGICAL 

MENOPAUSE

Estradiol 50-300 10-15 10

Progesterone 50-10.000 500 50

Testosterone 400 290 110

Androstenedione 1.900 1.000 700

DHEA 5.000 2.000 1.800

DHEAS 3.000.000 1.000.000 1.000.000

Hormonal Milieu in Women

Lobo RA, 2001 



DIAGNOSIS of ANDROGEN
INSUFFICIENCY is based on

ÅSymptoms (Type, Severityé)

ÅCircumstances (Premature Menopauseé)

ÅANDROGEN DECLINE IS RELATED
TO AGE AND NOT TO NATURAL 
MENOPAUSE!!!

ÅDHEAS LEVELS SEEM ASSOCIATED
TO WELL - BEING IN WOMEN AGED 45 
YEARS OR OLDER

Simon, 2004;
Santoro et al, 2005;

Davis et al, 2005;
Davison et al, 2005
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ANDROGENS & AGING IN WOMEN



Estrogensςthe FeminizingHormones
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RE Nappi, 2017



Not only Estrogens ςLƳǇŀŎǘ ƻŦ tǊƻƎŜǎǘŜǊƻƴŜ ƻƴ ²ƻƳŜƴΩǎ IŜŀƭǘƘ

RE Nappi, 2017

Å Progesterone is NOTa feminizing hormone but its major role is to modulate/antagonize 
Estrogens.  It is a crucial metabolic intermediate in the production of other steroids 
(androgens,corticosteroids) and plays an important role in brain function as a neurosteroid.

×Progestogensmayhavedifferent impact
according to their chemical nature and
similarity to natural progesterone

Progesterone

Å Ovarian, Endometrial and Breast Physio-Pathology

Å Pregnancy, Parturition and Lactation

Å Neuroprotection

Å Muscle Contractility

Å Immunoregulation

Å Energy Balance

Å Metabolism

Å Vascular Reactivity

Å Sexual Behavior

Å aŀƴȅ ƻǘƘŜǊ ŜŦŦŜŎǘǎΧ



Androgen
Milieu

Not only Estrogens ςLƳǇŀŎǘ ƻŦ !ƴŘǊƻƎŜƴǎ ƻƴ ²ƻƳŜƴΩǎ IŜŀƭǘƘ

Cameron & Braunstein, 2004

Å SEXUAL FUNCTION

Å MOOD

Å ENERGY

Å COGNITION

Å SENSE OF WELL-BEING

Å BONE HEALTH

Å MUSCLE MASS

Å BODY COMPOSITION

Å SKIN APPEARANCE

Å breasts, cardio-vascular function, reproduction,
ƛƳƳǳƴŜ ǎȅǎǘŜƳΧ

Diagnosisshouldbe basedon
× Symptoms(Type,Severity..)
× Circumstances(Low Functional Ovarian

Reserve/PrematureMenopauseΧ)



Androgen
Milieu

Low Testosterone in Women - Symptoms

REDUCED

ωSex Motivation

ωSex Fantasy

ωSex Enjoyment

ωSex Arousal

ωGenital Vasocongestion

ωPubic Hair

ωBone Mass

ωMuscle Mass Quality of Life (Mood, Affect, Energy)

MORE FREQUENT

ωVasomotor Symptoms

ωInsomnia

ωDepression

ωHeadache

GA Bachmann, 2002



Physiological
Å Aging

Pathophysiologic
Å Primary ovarian insufficiency (all causes)
Å Adrenalinsufficiency
Å Panhypopituitarism
Å Hyperprolactinemia
Å Hypothalamicamenorrhea

Iatrogenic
Å Hysterectomy
Å Bilateraloophorectomy
Å Antiandrogentherapy (eg, spironolactone, cyproteroneacetate)
Å Chemicalovariansuppression(eg, GnRHanalogs)
Å Chemotherapy
Å Radiationto pelvis
Å Oralestrogen
Å Glucocorticosteroidtherapy

Davis et al, 2016

Low Testosterone in Women - Circumstances



Premature Menopause ςan EarlyEventin the AgeingProcess

PREMATURE
MENOPAUSE

Å Populationprevalenceof 1% (variesby ethnicity) before the ageof 40 yrs

Pol& Santoro, 2002;Luborskyet al, 2003 



Age at Menopause, Cause-Specific Mortality
and Total Life Expectancy

Ossewaardeet al, 2005

Å Age-adjusted mortality is reduced 2% with each increasing year of age at menopause. In particular, 
ischemic heart disease mortality is 2% lower. Although the risk of death from uterine or ovarian 
cancer is increased by 5%, the net effect of a later menopause is an increased lifespan.

Å Age at menopause was not strongly associated with the risk of death from
breast cancer (1.02 per year; 0.97ς1.06).

Å Data from a breast cancer screening cohort comprising 12,134 Dutch postmenopausal women (age: 
57.4± 4.3) followed for an average of 17 years(ageat menopause: 49± 4.5).



Ages at Menarche and Menopause and Reproductive Lifespan as
Predictors of Exceptional Longevity in Women

Å A prospective study of postmenopausal women from the WHI with an average age of 74.7 
years (range, 69-81 yrs) at baseline.  Out of 16,251 women, 8,892 (55%) survived to age 90. 

Shadyabet al, 2016

Å The odds of longevity were 13% (OR 1.13; 95% CI, 1.03-1.25) higher in women with 
more than 40 compared with less than 33 reproductive years.



Menopause is an Individual Experience

SYMPTOMS
DISEASES

RE Nappi, 2013

Å GENETIC DISPOSITION

Å PERSONAL HISTORY

Å LIFE - STYLE AND HEALTH CARE

Å PSYCHO- RELATIONAL FACTORS

Å SOCIO - CULTURAL ENVIRONMENT

Vulnerability depends on

MULTI - SYSTEM
IMPLICATIONS OF

SEX HORMONES CHANGES



Å3520 postmenopausal women aged 55ς65 years



Frequency of VMS varies widely
over time in an individual woman

Frequency of VMS Varies Widely and Changes Over Time

1. Grady D, Barrett-Connor E. Menopause. In: Goldman L, Schafer AI, eds. Goldman-Cecil Medicine,
25th ed. 2016. Philadelphia, PA: Saunders Elsevier;2016: 1623-1629. 

2. Lock M. J Br Menopause Soc.2002;8(4):132ς136
3. Freeman EW and SherifK. Climacteric.2007;10:197ς214. 
4. DennersteinL, et al. ObstetGynecol.2000;96:351-358. 
5. DiBonaventuraMD, et al. Int J WomensHealth. 2013;5:261-269.

Impact: Individualize management of menopausal 
women and follow them over time

ÅThe frequency of VMS has been shown 
to be significantly less in East Asian 
women compared with those from North 
America, Latin America, and Europe1-3

ÅPrevalence of hot flushes may be 
influenced by:3

ïClimate
ïDiet
ïBody mass
ïReproductive patterns
ïCultural attitudes towards 

menopause

Frequency of VMS varies
widely from woman to woman

Prevalence of VMS (hot flushes) varies widely 
over the course of the menopausal 

transition1,3-4
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HOT-FLUSHES ARE COMMON ALSO IN OLDER WOMEN

Zelekeet al, 2015

A total of 1,548 women aged 65ς79 years

× Factors significantly associated with VMS were age, obesity, being a 
caregiver for another person, and bilateral oophorectomy.



Biglia et al, 2017

Å Menopausal disorders may include shorter-term 
symptoms, such as hot flushes and night sweats 
(vasomotor symptoms, VMS) and longer-term chronic 
conditions such as cardiovascular disease (CVD), 
osteoporosis, and cognitive impairment.

Å Initially, no clear link between the shorter-term 
symptoms and longer-term chronic conditions was 
evident and these disorders seemed to occur 
independently from each other. However, there is a 
growing body of evidence demonstrating that VMS may 
be a biomarker for chronic disease. 

Preventionof CVDin women,asfor men,shouldbe started early, and
effective managementof chronicdiseasein postmenopausalwomen
has to start with the awarenessthat VMS during menopauseare
harbingersof thingsto comeandshouldbe treated accordingly.



Menopause ςNatural Selection or Modern Disease?

Menopause is a natural phenomenon which may require treatment because:

Å It may occur prematurely

Å It is a turning point in the ageing process

Å It may be associated with symptoms with a great impact on quality of life

FEMININE
FOREVER

R.A. WILSON
1966

From the EstrogenElixirΧ

Χǘƻ ǘƘŜ EstrogenPoison!

RE Nappi, 2016

2002



Fluctuating Views of Hormone Therapy (HT) 
Over the Years: The Golden Age

ÅHT long ago heralded as a female òfountain 
of youthó1

1. Fisch J. http://acsh.org/2015/08/the -pendulum-swings-prescribing -hormone-replacement -therapy -
13-years-after -the -womens-health -initiative -study/. August 2, 2015.

2. NICE. Menopause: Full Guideline, Version 1.5. nice.org.uk/guidance/ng23. November 12, 2015.

HT favored for 2:

ÅSymptom relief

ÅChronic disease prevention

1980 - 1990 1990 - 2000 2000 -2010 2010-Present
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Fluctuating Views of HT Over the Years: 
Era of Fear and Concern

ÅHT falls from grace based on large, 
influential studies 1,2

1. Rossouw JE, et al. JAMA. 2002;288(3):321 -333.
2. Beral V; Million Women Study Collaborators. Lancet. 2003;362(9382):419 -427.

Key studies: 
ÅWomenõs Health

Initiative (WHI) (2002) 1

ÅMillion Women
Study (2003) 2

Risks described: 1,2

ÅBreast cancer
ÅCHD
ÅStroke
ÅVTE

1980-1990 1990-2000 2000 - 2010 2010-Present
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For the EP and the ET recipients, all significantly elevated HR estimates were < 2
and even <1. 5 for some. For such low estimates, particularly HRs of <1. 5, it is
impossible to discriminate among bias, confounding and causation as alternative
explanations .

CEE + MPA 


