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What does POI means?

Premature ovarian insufficiency (POI) is a condition defined by
loss of ovarian activity before the age of 40 years.

Age of Menopause.

Cattaneo et al 2025



Menopause

Schoenaker et al, 2014

The age limit of 40 is approximately two SD below the usual age of menopause (50 ± 4 years).

Menopause occurring in the 40-44 age group is referred to as ‘early menopause’.

Gottschalk MS, Hum Reprod. 2020



Epidemiology and Prevalence

Previous studies indicate a prevalence of POI approximal of 1.0 %.

The global overall prevalence of POI among women was 3.5%, with 
significant differences among ethnic groups. 

This prevalence decreases in younger age groups:

• 1/1000 in women < 30 years old,

• 1/10000 in women < 20 years old. 

Li et al, 2023; Golezar et al, 2019



When Should It Be Suspected ?

POI is a clinical condition characterised by:

• Amenorrhoea or oligomenorrhoea for more than 4-6
months.

• Typical Symptoms of Estrogen Deficiency.

• Infertility About 5-10% of women with POI can achieve a natural pregnancy due to sporadic episodes of

ovarian activity.



Clinical Presentation

Podfigurna-Stopa A et al. Premature ovarian insufficiency: the context of long-term effects.  J Endocrinol Invest. 2016 Betterle C, 2005; Hsieh Y-T, 2021; Coulam, 1983, 

Silva et al., 2014, Kirshenbaum and Orvieto, 2019, Grossmann et al., 2020 , Hsieh and Ho, 2021, Chaker et al., 2022. 



Diagnosis of POI

✓ Pregnancy should be excluded in women presenting with amenorrhea.

✓ Use of hormonal therapy (including oral, injectable, or long-acting contraceptives) potentially lower FSH concentrations; may 

need to be ceased before a diagnosis of POI can be confirmed. 

✓ Women who had Bilateral Salpingo-Oophorectomy before age 40 have a diagnosis of POI and additional diagnostic testing is 

unnecessary. 



US and Antral Follicule Count

Ultrasound with AFC in POI generally
shows compact, reduced-size ovaries.
In up to 50% cases, gonadal
dysgenesis can be observed, with
"streak ovaries”.

In autoimmune forms the ovaries can 
be of normal size or enlarged, and 
follicles may have a cystic appearance. 

Bannatyne et al., 1990, Welt et al., 2005, Nelson, 2009



AMH and POI

• AMH is predominat producted by small antral follicles.

• Useful marker for ovarian response to stimulation in IVF.

• Significant reduced in women with POI vs PCOS (high AMH) and 
hypothalamic amenorrhea (normal/mildly reduced AMH).

• The largest such study, including 410 women with clinical presentations
including early and established POI, found that a diagnostic threshold of
less than 0.25 ng/mL (1.78 pmol/L) gave an optimum combination for the
diagnosis of POI.

Anderson et al , 2017



The causes of POI

POI is a complex, multifactorial condition and its etiology remains poorly understood in many 
cases (39-68% idiopathic).

A combination of different factors such as genetics, recreational drug use, autoimmune
diseases, pelvic surgery, or chemical exposures, may ultimately precipitate the disorder.

Lakhal et al., 2010, Jiao et al., 2012, Chen et al., 2023; Panay et al., 2020. 

MAIN CAUSES OF POI



Iatrogenic
Chemotherapy; 

Pelvic field radiotherapy;

Linked to ovarian pathology or pelvic surgery, e.g. endometriosis surgery, ovarian 
torsion, or bilateral oophorectomy.



Although circulating AMH can indicate reduced ovarian reserve after chemotherapy, it does not reliably 

predict fertility, duration of reproductive life-span, or ovarian function. 
Hickey Met al Lancet 2024; 403: 984

There are no consensus criteria for diagnosing menopause after cancer. The general diagnostic cannot be

reliably used, as ovarian function may resume many years after treatment.
Hickey Met al Lancet 2024; 403: 984



A total of 1,043 women diagnosed with their first cancer between the ages of 20
and 35, who were 22 to 45 years old at the time of the interview.

• Amenorrhea occurred in 31.6% of women.

• Risk factors for amenorrhea included:
• Chemotherapy (51.7%)
• Older age at diagnosis (30–35 vs. 20–24 years: adjusted odds ratio (aOR) = 2.37, 95% confidence

interval (CI): 1.30–4.30)
• Nulliparity (vs. ever pregnant: aOR = 1.50, 95% CI: 1.02–2.21)

• Resumption of Menstruation
• Menstruation resumed in the majority (70.0%) of women.
• 90.0% resumed menstruation within two years after treatment.
• Women diagnosed at an older age were more likely to have longer delays in menstrual recovery and

present irregular cycles when menstruation returned.



Sindromic 
Disease

Isolated 
Disease

Genetic causes of POI

Rossetti R et al, ClinGenet. 2017

The evaluation of other candidate genes for POI can be performed

using Next Generation Sequencing (NGS), increasingly recognized

as the underlying cause of previously idiopathic forms of POI.

Identifying the genetic defect responsible for POI enables the

prediction of POI risk in young female relatives, allowing them to

plan pregnancy or oocyte cryopreservation.



Autoimmune causes of POI 

Autoimmune attacks can affect the ovaries leading to disruptions
in both endocrine function and reproduction.

Clinically women present higher serum inhibin B and AMH
levels compared to women with other causes of POI, reflecting
the presence of functional intact granulosa cells.

Several years of fluctuating ovarian function may precede 
complete ovarian failure.



• Diagnostic biopsies of the ovaries are not recommended as a routine 
investigation.

• Autoantibodies against ovarian antigens, including anti-ovarian 
autoantibodies (AOA), 21-OH-Abs and steroid-cell autoantibodies 
(SCA).

• Women with POI and positive 21OH-Abs should be referred to an 
endocrinologist for testing of adrenal function.

• Basal determination of morning cortisol and ACTH hormone levels. 
Additionally, an ACTH stimulation test should be considered if adrenal 
insufficiency is suspected. 

• Thyroid function should be assessed by measuring TSH and TPO-ab at 
POI diagnosis.

• If 21OH-Abs are negative in women with POI, there is no indication for 
re-testing later in life, unless signs or symptoms of adrenal 
insufficiency develop.





POI
Coronary disease HR : 1.85 (CI 1.48-2.1)

Stroke HR: 1.93 (CI 1.48-2.52)

Heart failure HR: 1.39 (CI 1.31-1.47)

Obesity (altered body mass distribution)

Insulin Resistance

T2 DM RR 1.32 (CI 1.08-1.62)

Dyslipidemia (↑ TG and LDL, ↓ HDL) RR 1.21 (CI 1.05-1.39)

Osteoporosis  RR 2.54 Sarcopenia

↓ Muscle Mass, Strength 

and Performance

Anxiety OR 4.89 (CI 3.28-7.30)
Depression OR 3.33 (CI 2.31-4.81)

Cognitive Dysfunction

Alzheimer’s Disease

Dementia OR 1.47 

Zhang W et al, Am J Reprod Immunol 2023; Karamitrou EK et al, Maturitas 2023; Sochocka M et al, Int J Mol Sci 2023; Xi D et al, Arch Womens Ment Health 2023; Moukhah 

S et al, J Reprod Infertil 2023; Hammond J e Marczak M, Psychol Health 2023; Bermingham KM et al, EBioMedicine 2022; Leite G et al, Menopause 2022.

Physical, Psychological, Social, and Sexual Distress.





Cardiovascular Diseases and POI

The Lancet, 2019 

Zhu et al, 2019 



Bone Health and POI

Kirk et al. Compston JE. Clin Endo Vaishali B et al Bone Mineral Density in Estrogen-Deficient 
Young Women. J Clin Endocrinol Metab, 2009 



Compston JE. Clin Endo, 1990:33(5):653-82



EVALUTION OF BONE HEALTH IN WOMEN WITH POI

General RF for low BMD
Non-modificable
• Age 

• Fragility Fracture

• Family  history of ostoeporosis

• Familiy histoty of fracture

Modificable
• Smoking/Alcohol

• Protein and calcium defiency

• Vitamina D Defiency

• Low muscle mass

• Immobility

Disease associated 

with low BMD
• Hyperthyroidism

• Hyperparathyroidism

• CKD and DM 

• Celiac Disease

• Multiple Myeloma

• HIV.

DXA TBS
T-score or Z-score?

RF for low BMD in POI

• Primary Amenorrhoea

• Longer duration of POI

• >1yr delay in diagnosis

• Chilhood cancer survivors 

with hypogonadism

Evaluation of phospho-calcium metabolism (BTMs not useful in diagnosis)



Early

Menopause
POI

HRT (Hormone Replacment Therapy)

Management of POI

50-52 

YEARS

Management of Complications



HRT should be administered at physiological

hormonal doses (monitoring E2 levels during treatment is not

recommended).

Progesterone in women with a uterus to prevent

endometrial hyperplasia and minimize irregular

bleeding.

A sequential regimen is preferable when a woman is

planning pregnancy or considering fertility treatment

with oocyte donation.

In combination with estrogen therapy, IUD can be used

when contraception is needed or in cases of

irregular vaginal bleeding.

Higher estrogen doses, the progestin dosage may

need to be adjusted based on clinical response.

There are no consensus on the optimal HRT dosage.



The transdermal administration is preferred, avoiding the first-
pass metabolism in the liver, reducing the risk of
thromboembolic events and ensuring more stable hormone
levels. Formulations containing synthetic estrogens should
be avoided whenever possible.

COC may be considered when a patient has residual ovarian
reserve and desires contraception, data suggests a less
favorable impact on bone health and cardiovascular
function.

Micronized natural progesterone is preferred over synthetic
progestins because it has a safer cardiovascular profile, a
lower risk of thromboembolic events.

Women discontinuing treatment should be advised on the
possible risk of relapse of menopausal symptoms and the
increased risk of bone loss.

Rott H, Int J General Med 2014, mod; Eisenberger A e Westhoff C, J Steroid Biochem Mol Biol 2014; L’Hermite, Climacteric 2013



TIMELY START OF HRT
(amenorrhea is not a prerequisite for starting treatment)

First clinical follow-up on treatment: after 2-3 
months 

(to assess compliance, symptom relief, possible side 
effects, and dosage adjustments), then annually.

Hypertension, migraine with aura, and obesity 
are NOT contraindications to HRT

Discontinuation of HRT for ≥1 year leads to significant 

bone mass loss.

A personal history of breast cancer is a 
contraindication to HRT.

Thrombosis risk screening should be performed only in 
patients with a personal or family history of 

thromboembolic disease.

Women with a history of thrombosis or thrombophilic
disorders should be evaluated by a 

hematologist before initiating HRT.

An increased thrombotic risk is not an absolute 
contraindication to estrogen therapy but requires 

careful monitoring. 

Long-term estrogen-progestin therapy in POI does not 
appear to increase breast cancer risk beyond that of 

the age-matched general population.

HRT should continue at least until the average age of menopause (51-52 years). 
Gradual dose reduction is preferred to avoid sudden symptom recurrence. 

Meczekalski B et al, J Clin Med 2023; Chen M et al, Medicine (Baltimore) 2023; Gonçalves CR et al, Reprod Biomed Online 2022; Armeni E et al,  Best 

Pract Res Clin Endocrinol Metab, 2021; Rahman R e Panay N, Best Pract Res Clin Endocrinol Metab, 2021; Upton CE et al, Climacteric 2021; Karska P 

et al, Ginekol Pol 2021

Hormone-dependent tumors
(e.g., meningioma or ER+/PR+ 

gastric cancer, 
craniopharyngioma), HRT may 

be potentially harmful



BONE PROTECTION AND IMPROVMENT

Healthy Lifestyles

• Stop Smoking,

• Physical Exercise,

• Weight control,

• >1yr delay in diagnosis,

• Intake of Vitamine D ( 800-

1200 UI/die) and calcium (1 

g/die).

Hormone Replecement 

Therapy (HRT)

Bisphosphonates may be 

necessary if HRT is 

contraindicated or if BMD 

does not improve despite 

optimal hormonal therapy.

If a baseline DXA is performed, BMD is within the normal range and women are receiving 

adequate estrogen replacement, it is unclear when BMD measurement should be rechecked.

DXA→ Every 2 years.

Bisphosphonates remain incorporated in bone for a long time, concern over use in young women in relation

to future pregnancy.

Prudent to withdraw oral bisphosphonate therapy prior to pregnancy, a pragmatic recommendation is stopped

biphosponates 3-6 months in advance of pregnancy. Stathopoulos et al. 2011, Schreiber et al., 2023



Cartwright, The Journal of Clinical Endocrinology & Metabolism, 2016

V. Papagianni et al. 2011

Bone and HRT



L Tauchmanova et al. Effects of various antireabsorptive treatments on bone mineral density in hypogonadal young 
women after allogeneic stem cell transplantation.



POI intermittent and unpredictable ovarian function (spontaneous pregnancy occurs in 5-10%).

Intermittent ovarian function recovery correlates with FSH levels at diagnosis, but also with low-to-

moderate intensity exercise (≥1.5h/week) and non-smoking.

HRT may increase spontaneous pregnancy during the transitional phase by reducing circulating FSH 

levels, leading to increased FSH receptor expression in granulosa cells and improved ovarian response to 
FSH.

Fertility Preservation in POI

Oocyte/embryo cryopreservation after stimulation (IVF)

Ovarian tissue cryopreservation (subsequent IVF)

Pellicer N et al, RBMO 2023: Ding X et al, Reprod Sci 2023; Alesi LR et al, Reprod Ferttil 2023; Umer A et al, Stem cell Rev Rep 

2023; Du J et al, RBMO 2022; Alur-Gupta S et al, Semin reprod med 2022; La Marca A e Mastellari E, J Assist Reprod Genet, 2021.

Genetic Counseling



GnRH agonists during chemotherapy should be offered as an option for ovarian 

function protection in premenopausal breast cancer patients receiving 

chemotherapy; however, limited evidence exists on their protective effect on the 

ovarian reserve and the potential for future pregnancies (Lambertini et al., 2015, 2018c)

STRONG



In women with breast cancer, GnRH agonists during chemotherapy should not be 

considered instead of cryopreservation techniques (Lambertini et al., 2015)

STRONG



In malignancies other than breast cancer, GnRH agonists should not be routinely 

offered as an option for ovarian function protection without discussion of the 

uncertainty about its benefit (Gilani et al., 2007; Senra et al., 2018)

STRONG



GNRH agonists should not be considered an equivalent or alternative option but 

can be offered after cryopreservation techniques or when they are not possible.

Good practice 

points 

Suppression of gonadotropin secretion, which induces a temporary prepubertal hormonal state and

reduces the metabolic activity of gonadal cells, potentially making them less susceptible to the

cytotoxic effects of chemotherapy.

GnRH agonist for ovarian protection 



Grazie per l’attenzione!

Scalone del Rettorato

http://www.unife.it/ateneo/unife_si_presenta/immagini-sedi/palazzo-renata-di-francia/scale_dall-alto%20web.JPG/image_view_fullscreen
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