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Premature ovarian insufficiency (POI) is a condition 

defined by loss of ovarian activity before the age of 40 

years. 

POI is characterised by amenorrhea or irregular 

menstrual cycles with elevated gonadotropins and low 

estradiol. 

Efforts should be made to reduce the risk of POI. 

Modifiable factors may include: 

- gynaecological surgical practice 

- lifestyle factors such as smoking 

- treatment regimens for malignant and chronic 

diseases. 

Women with risk factors for POI are identified and 

counselled regarding POI risk and fertility preservation 

Diagnostic criteria: disordered menstrual cycles 

(spontaneous amenorrhea or irregular menstrual

cycles) for at least 4 months, and an elevated Follicle

Stimulating Hormone (FSH) concentration>25 IU/l. 

FSH assessment should be repeated after 4-6 weeks if 

there is diagnostic uncertainty. FSH testing for the 

diagnosis of POI does not have to be timed to a 

specific day of the menstrual cycle. 



Not recommend diagnosing POI based on serum 

estradiol concentrations . However, a low estradiol 

concentration indicates hypoestrogenism, and in 

combination with an elevated FSH concentration 

provides additional confirmation of the POI diagnosis. 

Anti-Müllerian hormone (AMH) should not be used as 

the primary diagnostic test for POI. 

The guideline group recommends that AMH testing 

may be useful to confirm POI diagnosis where FSH 

results are inconclusive, but AMH results need to be 

interpreted within the clinical context. 

Chromosomal analysis testing is recommended for all 

women with non-iatrogenic POI. STRONG 

FMR1 premutation (Fragile X syndrome gene) testing 

is recommended for all women with non-iatrogenic 

POI STRONG 

Where available and after comprehensive genetic 

counselling, additional genetic testing (e.g., next 

generation sequencing [NGS]) can be offered to all 

women with non-iatrogenic POI to identify other 

potential genes that may cause POI, 



Premature and early menopause

• Ovarian insufficiency (before 40 years) and early menopause 
(before 45 years), whether natural or induced, is associated with 
increased morbidity & mortality, when women are untreated 
with MHT. 

• Several recent meta-analyses reported in particular increased 
cardiovascular morbi-mortality (Grade 1C) 

• Several observational studies reported increased neuro-
degenarative diseases in these women also, while MHT reduces 
these risks.(Grade IC)

• Muka T, et al JAMA Cardiol. 2016.

• Rocca JAMA Netw Open 2022

Consensus of the Belgian Menopause Society regarding  therapy and strategies after the menopause



Premature and early menopause

• Data gathered from studies in postmenopausal 
women aged 50 or more  can not necessarily be 
extrapolated to younger postmenopausal women. 

• It is generally recommended to treat these women 
at least till the normal age of menopause.

• Dosage should be adapted according to 
symptomatology (Level 3)

• Higher doses might be necessary for adequate 
osteoporosis treatment (Level 3)

Consensus of the Belgian Menopause Society regarding  therapy and strategies after the menopause





Known causes of premature ovarian 
insufficiency

•Primary
1. Genetic

2. Chromosome abnormalities

3. FMR1 premutations

4. Other gene candidates

5. Enzyme deficiencies

6. Autoimmune diseases

• Secondary
1. Chemotherapy and radiotherapy

2. Bilateral oophorectomy or surgical menopause

3. Infections



POI

Reduction of the pool ( ex oncologic treatment) 

centerforhumanreprod.com



POI

Apoptosis ex/ Turner syndrome ) 
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POI

Folliculogenesis block (ex/ FSHR mutation) 

centerforhumanreprod.com







genes located

on the X chromosome

on chromosome 21 (AIRE)

on chromosome 11
(FSH , ATM)

on chromosome 3 (BEPS)                                      
on chromosome 2                               

(FSHR – LHR) 









Chromosomal analysis testing is recommended for all women with non-iatrogenic POI. 

FMR1 premutation (Fragile X syndrome gene) testing is recommended for all women with 

non-iatrogenic POI 

Where available and after comprehensive genetic counselling, additional genetic testing 

(e.g., next generation sequencing [NGS]) can be offered to all women with non-iatrogenic 

POI to identify other potential genes that may cause POI, 



Screening for 21-hydroxylase autoantibodies (21OH-

Abs) should be performed in women with POI of 

unknown cause. 

Screening for anti-ovarian autoantibodies should not 

be used to diagnose autoimmune POI. 

Thyroid function should be assessed by measuring 

Thyroid Stimulating Hormone (TSH) at POI diagnosis.

TSH measurement should be repeated every 5 years 

or when symptoms arise.



Endocrinology, 1938



X chromosome : gene FMR

▪ Gene Xq 27.3      protein FMR1 : fragile mental 

retardation

▪ Mutations = more than 200 CGG repeats in the 5’ 

untranslated region of the FMR gene

▪ Fragile X-associated tremor/ataxia syndrome

(FXTAS)

▪ Premutations = 50-200 repeats POF 

(Schwartz, 1994 ; Conway, 1997)





POI consequences

• premature morbidity and mortality.

• impaired endothelial function, ischemic heart disease, ischemic 
stroke, 

• a higher incidence of osteoporotic fractures, 

• impaired cognition and 

• diminished sexual well-being



Early menopause and premature ovarian insufficiency are associated 
with increased risk of type 2 diabetes: a systematic review and meta-
analysis 

Panagiotis Anagnostis, European Journal of Endocrinology 2018 



Lisa 14 years



Blepharophimosis Epicanthus Ptosis Syndrome

BPES is caused by a mutation in the gene FOXL2, located at 

3q23 (band 23 on the long arm of chromosome 3)

Type 1 BPES is distinguished by including premature 

ovarian insufficiency (POI) in females, which 

causes menopausal symptoms and infertility in patients as 

young as 15 years old.

https://en.wikipedia.org/wiki/FOXL2
https://en.wikipedia.org/wiki/Chromosome_3_(human)
https://en.wikipedia.org/wiki/Premature_ovarian_insufficiency
https://en.wikipedia.org/wiki/Menopausal
https://en.wikipedia.org/wiki/Infertility


Isabelle 14 years



Normes  
LH : 1,9 à 76 UI/L
FSH : 2,5 à 33 UI/L
PRL  : 1 à 28 ng/ml
Oestradiol : 20 à 356 ng/L

LH 25 UI/L
FSH 60 UI/L
PRL 7 ng/ml
Oestradiol : 15 ng/L



Normes  
LH : 1,9 à 76 UI/L
FSH : 2,5 à 33 UI/L
PRL  : 1 à 28 ng/ml
Oestradiol : 20 à 356 ng/L

LH 25 UI/L
FSH 60 UI/L
PRL 7 ng/ml
Oestradiol : 15 ng/L

Leila 17 y





Asma 17 ans

Primary amenorrhea with impuberism (in 3 sisters)
Parents first cousins 
No autoimmunity detected
Severe osteoporosis
Normal karyotype, no premut X Fra

MCM9 mutation



Menopause and cancer

Menopause and cancer: desire for children? fertility preservation, 
an open door to the future 

Menopause after preventive surgery (women at high risk of 
cancer)

Menopause after cancer: the short- and long-term consequences 
of hormone deficiency: 

Health and quality of life: tailored, individualized care

41



H. P. G. Schneider & M. Birkhäuser (2017) Quality of life in climacteric women, Climacteric, 20:3, 187-194 42

Vasomotor symptoms
Cognitive functioning, brain fog
Vaginal dryness
Mood symptoms
Urinary complaints
Uterine bleeding
Sleep
Attractiveness
Sexual activity
Anxiety
Depression
HRQoL associated with chronic conditions

Particular context: rapid onset of non-physiological menopause, young patient 























POI after cancer and HT
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