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Objectives

• Review diagnosis and initial assessment of POI

• Discuss sequelae of POI

• Review recommended treatments for POI



POI Definition 
and Prevalence



• Premature ovarian insufficiency

• Used by ASRM, ESHRE

• Primary ovarian insufficiency

• Used by ACOG

Nomenclature



Amenorrhea or menstrual disturbance x4 months

FSH >25 IU/L
• Low estradiol (<50 pg/mL) with elevated FSH supports diagnosis

• One test is sufficient; can repeat after 4-6 weeks if non-conclusive

Rule out other causes of amenorrhea
• Pregnancy, PCOS, thyroid dysfunction, hyperprolactinemia, structural

• May need to discontinue hormonal therapy

DIAGNOSIS

ESHRE 2024



Reported as 1% in older 

literature

Newer meta-analyses suggest 

3.5-3.7% prevalence

 Estimated to affect: 
• 1 in 1,000 before age 30

• 1 in 10,000 before age 20

PREVALENCE

ESHRE 2024; Golezar 2019; Li 2023; Panay 2020

L



 Genetic / family history

 Co-existing medical conditions

 Ethnicity

 Early life factors

 Reproductive factors

 Low BMI

 Lower socioeconomic status

 Lifestyle (smoking, alcohol)

 Infections

 Environmental exposures 

RISK FACTORS

ESHRE 2024

For women with a known genetic 

predisposition or family history of 

POI, recommend counseling on 

reduction of risk if applicable

For some risk factors, not clear that 

adapting lifestyle can change outcomes

Women with RF should be counseled on 

fertility preservation



Age

• Best predictor for menopause timing

AMH

• Lower AMH has higher risk of early menopause

• Can help distinguish POI from PCOS, hypothalamic amenorrhea

Genetics

• Newer studies have identified many genes associated with age of menopause

• Will likely be useful in the future

Other factors that are NOT useful

• FSH, inhibin B, FSH/LH ratio

• AFC and ovarian volume 

• Menstrual cycle length

PREDICTING AGE OF MENOPAUSE

Nelson 2023; Laven 2024; ESHRE 2024



Presentation and 
Evaluation



 Typically secondary amenorrhea 

(80-85%)

 Primary amenorrhea less 

associated with sx of estrogen 

deficiency (22% vs 86%)

 Symptoms may be intermittent

PRESENTATION

ESHRE 2024; Bidet 2011



 Median time for diagnosis: 2 

years

 25% of women undiagnosed 

for >5 years

 50% visit clinician office 3+ 

times before diagnosis

DIAGNOSIS OF POI IS OFTEN DELAYED

Sullivan 2016; Hipp 2016



Iatrogenic

Surgery, chemo, 
radiation

Genetic Autoimmune

Infectious

Mumps, HIV

Metabolic

Galactosemia, 
17-OH deficiency

Toxic

BPA, phthalates, 
cigarette smoke

ETIOLOGY

Touraine 2024; ESHRE 2024



• Premutation seen in 1-5% of isolated POI, 13% of familial POI

• Highest risk with 80-100 repeats

FMR1 premutation

• Chromosomal abnormalities in 10-13%, largely X chromosome

• Turner syndrome affects 25-50 per 100,000 women

Karyotype

• ~100 mutations identified as pathogenic or likely pathogenic

• 20-30% of patients test positive for one of the identified genes

• More common in primary amenorrhea (29%) and syndromic POI (58%)

Other monogenic disorders

GENETIC EVALUATION

ESHRE 2024; Silven 2023; Sullivan 2005; Ke 2023; Heddar 2022; Eskenazi 2023



38%

35%

19%

6%
DNA repair - meiosis  and mitosis

Follicular growth

 Mitochondria and metabolism

Ovarian development

NF-kB

Autophagy

GENES INVOLVED IN POI

Heddar 2022



Syndrome Gene Symptoms

Ataxia telangiectasia ATM

Progressive cerebellar degeneration, telangiectasias, 

immunodeficiency, recurrent infections, insulin-resistant diabetes, 

premature aging, radiosensitivity, and high risk for epithelial cancers 

in surviving adults

Autoimmune polyendocrine

syndrome type I (APS-1)
AIRE

Chronic mucocutaneous candidiasis, hypoparathyroidism, and 

autoimmune adrenal failure

Blepharophimosis-ptosis-

epicanthus inversus

syndrome (BPES)

FOXL2 Autosomal dominant congenital palpebral malformation

Bloom syndrome BLM
Chromosomal breakage > early onset of aging, short stature, and 

elevated rates of most cancers

Galactosemia GALT Metabolic disease related to glucose metabolism

Perrault syndrome Multiple Ovarian dysgenesis and sensorineural hearing loss

SYNDROMES ASSOCIATED WITH POI

ESHRE 2024



AUTOIMMUNE CONCERNS

• 6-20% with adrenal insufficiency have POI

• 2-3% of women with POI develop adrenal insufficiency

Adrenal insufficiency

• Seen in 20% with POI (vs 5-10% in general population)

• Do NOT check TPO abs

Thyroid disorders

• Recessive mutation in autoimmune regulator (AIRE) gene

• Sx include adrenal insufficiency, mucocutaneous candidiasis, hypoparathyroidism and 50–
60% of these women develop POI

Autoimmune polyendocrine syndrome

• Has been associated with SLE, celiac disease, vitiligo

Other

ESHRE 2024; Panay 2020



Testing

Genetic

 FMR1 premutation

 Karyotype

 NGS when available / after 

comprehensive genetic counseling

Autoimmune

 21-hydroxylase antibodies
• Endocrinology referral if positive

 TSH (q5 years)

 NO ovarian antibodies

NEXT STEPS AFTER DIAGNOSIS

Psychological support

Family counseling



SUPPORT GROUPS



 Increased risk of POI

No ways to predict or prevent

Discuss signs and symptoms

 Effect of hormonal treatment

 Fertility preservation options

FAMILY COUNSELING

ESHRE 2024



Sequelae of POI



Cardiometabolic disease

Bone health

Cognition

Psychological health

Vasomotor / menopausal symptoms

Sexual function

Fertility

SEQUELAE OF POI



 ↑ risk of CVD, coronary artery disease, stroke 
• 5.7/1000 woman-years without POI

• 8.8/1000 for non-surgical POI

• 11.3/1000 for surgical POI

CARDIOMETABOLIC DISEASE

Honigberg 2019, Ley 2017, Zhu 2019 ; Bairey Merz  2003, Kok 2006, Stuenkel 2012

 Interaction may be bi-directional
• E2 <50 pg/mL > ↑ risk of coronary artery disease

• ↑ premenopausal RF for heart disease > earlier menopause 

➢Vascular disease may be partially causative of POI

➢Early menopause may reflect accelerated aging



Decreased BMD and higher 
rates of fracture

• Femoral neck osteopenia in 
67% with POI vs 16% controls

• 1.5-3 fold higher fracture risk 
with POI

Differential risk persists 
long-term

 Bone loss begins rapidly 
after onset of amenorrhea

BONE HEALTH

Anasti 1998; Popat 2009; Popat 2014; van Der Voort 2003; Sullivan 2016



Natural menopause before age 45 may be associated with 

increased risk of dementia

 Premenopausal oophorectomy associated with greater risk of 

cognitive impairment

COGNITION

Karamitrou 2023; Rocca 2007; Rocca 2021



Higher rates of depression among women with POI

• Most women report depression dx before POI dx

• 26% reported depression prior to menstrual irregularities

 Lower QoL reported in women with POI

PSYCHOLOGICAL WELLBEING

Allshouse 2015; Schmidt 2011; ESHRE 2024



Multiple issues including:
• Reduced sexual arousal

• Decreased lubrication

• Increased genital pain

• Lower levels of satisfaction             

Higher rates of vaginal atrophy
• Does NOT correlate with reported sexual pain or lubrication

SEXUAL FUNCTION

Kalantaridou et al 2004; de Almeida et al 2011; Pacello et al  2014



Many symptoms overlap with age-appropriate menopause

 Presenting complaints include: 

Mental fog (77%)

Vasomotor symptoms (39%)

Bleeding complaints (14%)

Low energy, low libido, low mood, vaginal dryness for most others

MENOPAUSAL SYMPTOMS

Allshouse 2015; Benetti-Pinto 2011 



Around 25% will have intermittent ovarian function
• Most likely in 1st year after diagnosis

• Predictive: low FSH, high E2, antral follicles, fam hx, secondary amenorrhea

Unassisted conception reported in 3-10%

FERTILITY

Bidet 2011; Bachelot 2017; Fraison 2019; Cambray 2023



Treatment



Provide replacement of physiologic hormones

Used for both treatment and primary prevention

May be needed for puberty induction, fertility treatments

PRINCIPLES OF HORMONAL TREATMENT

ESHRE 2024; NAMS 2022



Replace at a physiologic level

 Ideally, use non-oral 17β-estradiol

Titrate doses to symptoms

ESTROGEN 

ACOG CO 698, ESHRE 2024; Panay 2020; Costa 2023

Consider starting with 

transdermal estradiol 0.1mg 



PROGESTERONE

GUERRIERI 2014

 Expert opinion recommends cyclic monthly progesterone 

 Micronized progesterone: lower breast cancer and cardiovascular risk 

 Medroxyprogesterone acetate – only use with adequate contraception

 Can use LNG-IUD if contraception needed

Consider oral micronized progesterone 200 mg daily for 12 

days a month or LNG-IUD 



 Estradiol is better at increasing bone density

Transdermal estradiol has a more favorable CV profile

WHAT ABOUT OCPS?

Cartwright 2016; Crofton 2010; Langrish 2009; Fine 2022 

If fertility not desired, need reliable contraceptionContraception

Transdermal HRT can be more expensive than OCPsCost

Young women may decline menopause treatmentsSocial Factors

Consider OCPs for…

➢ If OCPs, consider continuous use



High oral bioavailability

Half life of 24-32 hours

 Limited effect on hemostasis

 Beneficial effects on lipids, carbohydrate metabolism, bone turnover

May have antitumor effects in breast cancer

ESTETROL

Coelingh Bennink 2025; Creinin 2024; Panay 2026; Gerard 2022



 Consider use for HSDD, particularly with iatrogenic POI

 No proven benefit for cognition, QoL, self-esteem, mood, bone health

 If used, recommend transdermal dosing > premenopausal level

• Check T levels to avoid supratherapeutic dosing

TESTOSTERONE

Popat 2014; Guerrieri 2014; Davis 2019; Stuursma 2022



HORMONAL TREATMENT BENEFITS

Popat 2014, Kalantaridou 2004; Vermeulen 2017; NAMS 2022

Symptom Effect

Cardiovascular Endothelial function normalized in 6 months

Bone health BMD normalized in 3 years

Vasomotor Significant decrease in symptoms

Sexual function Improvement in sexual discomfort

Cognition May have benefit with immediate initiation



Hormone Risks

Estrogen

CONTRAINDICATED with h/o breast cancer

Breast 

cancer

• Slight increase in risk with OCPs

• Likely no increase over age matched controls

CV events Transdermal does not increase BP

VTE 2-3x increased risk with oral formulations

Gallbladder ~2x increased risk of cholecystectomy

Progesterone • May increase risk of breast cancer (particularly progestins)

Testosterone
• No risks identified over12 month exposure period

• Long term risks of testosterone use are unknown

HORMONAL TREATMENT RISKS

Cushman 2007; Chlebowki 2020, Cordina-Duverger 2013, Jiang 2017; Popat 2014; Guerrieri 2014; Davis 2019; Morch 2017



48%

29%

10%

6%

4%

Patients

0%

25%

50%

75%

100%

Use of HRT in FXPOI

No Benefit

Financial

Side Effects

Dislike Taking Meds

Concerns for Long-

Term Health

MD Rec

Optimal Use

ADHERENCE TO HORMONE THERAPY

Hipp 2016; Bachelot 2016

 Discontinuation reasons: 

• Lack of perceived benefit

• Fear of breast cancer

 BMD loss seen after discontinuation



Recommended after 

squamous cell cancers, stem 

cell transplantation

HORMONAL 

THERAPY AFTER 

CANCER

ESHRE 2024

Do NOT use after breast 

cancer or hormone-

dependent uterine or ovarian 

tumors 



Discontinue physiologic levels of replacement around 51yo

Can continue normal postmenopausal dosing if needed

CESSATION OF HORMONAL THERAPY



OTHER TREATMENT CONSIDERATIONS

• Address modifiable risks (smoking, HTN, diabetes)

• Annual screening – BMI, BP, lipids, A1c, tobacco use
Cardiovascular

• Get DEXA with diagnosis

• Avoid bisphosphonates if considering pregnancy

• Supplement calcium and vitamin D
Bone health

• Possible addition of nonhormonal medicationsVasomotor

• Add vaginal therapiesGSM



No RCTs specific to POI

 Some data to support 

CBT, hypnosis, stellate 

ganglion block

No good data for other 

complementary therapies

NONHORMONAL THERAPIES FOR VASOMOTOR 

SYMPTOMS

ESHRE 2024



Recommend naturally occurring 

hormones if pregnancy desired

Oocyte / embryo donation is 

the most effective option

FERTILITY

Emerging options

Ovarian tissue cryopreservation

 In vitro maturation

 In vitro activation

 Platelet-rich plasma injection

 Stem cells

Oogonial stem cells

 Laparoscopic ovarian activation

ESHRE 2024; Panay 2020; Pereira 2020; Kim 2024; Rosario 2021



Thank you!

Questions?



Citations



Citations
• Allshouse AA, Semple AL, Santoro NF. Evidence for prolonged and unique amenorrhea-related symptoms in women with premature ovarian failure/primary ovarian 

insufficiency. Menopause. 2015;22(2):166-174. doi:10.1097/GME.0000000000000286

• de Almeida DM, Benetti-Pinto CL, Makuch MY. Sexual function of women with premature ovarian failure. Menopause. 2011;18(3):262-266. 
doi:10.1097/gme.0b013e3181f4318d

• Anasti JN, Kalantaridou SN, Kimzey LM, Defensor RA, Nelson LM. Bone loss in young women with karyotypically normal spontaneous premature ovarian failure. 
Obstetrics and gynecology. 1998;91(1):12-15. doi:10.1016/s0029-7844(97)00583-8

• Bachelot A, Nicolas C, Bidet M, et al. Long-term outcome of ovarian function in women with intermittent premature ovarian insufficiency. Clin Endocrinol (Oxf). 
2017;86(2):223-228. doi:10.1111/cen.13105

• Bachelot A, Nicolas C, Gricourt S, et al. Poor Compliance to Hormone Therapy and Decreased Bone Mineral Density in Women with Premature Ovarian Insufficiency. 
PLoS One. 2016;11(12):e0164638. doi:10.1371/journal.pone.0164638

• Bairey Merz CN, Johnson BD, Sharaf BL, et al. Hypoestrogenemia of hypothalamic origin and coronary artery disease in premenopausal women: a report from the 
NHLBI-sponsored WISE study. J Am Coll Cardiol. 2003;41(3):413-419. doi:10.1016/s0735-1097(02)02763-8

• Benetti-Pinto CL, de Almeida DM, Makuch MY. Quality of life in women with premature ovarian failure. Gynecol Endocrinol. 2011;27(9):645-649. 
doi:10.3109/09513590.2010.520374

• Bidet M, Bachelot A, Bissauge E, et al. Resumption of ovarian function and pregnancies in 358 patients with premature ovarian failure. J Clin Endocrinol Metab. 
2011;96(12):3864-3872. doi:10.1210/jc.2011-1038

• Cambray S, Dubreuil S, Tejedor I, Dulon J, Touraine P. Family building after diagnosis of premature ovarian insufficiency: a cross-sectional survey in 324 women. Eur J 
Endocrinol. 2023;188(3):lvad018. doi:10.1093/ejendo/lvad018

• Cartwright B, Robinson J, Seed PT, Fogelman I, Rymer J. Hormone Replacement Therapy Versus the Combined Oral Contraceptive Pill in Premature Ovarian Failure: A 
Randomized Controlled Trial of the Effects on Bone Mineral Density. J Clin Endocrinol Metab. 2016;101(9):3497-3505. doi:10.1210/jc.2015-4063

• Chlebowski RT, Anderson GL, Aragaki AK, et al. Association of Menopausal Hormone Therapy With Breast Cancer Incidence and Mortality During Long-term Follow-up of 
the Women’s Health Initiative Randomized Clinical Trials. Jama. 2020;324(4):369-380. doi:10.1001/jama.2020.9482

• Coelingh Bennink HJT, Gosden R, Stanczyk FZ, Adashi EY. The rediscovery of estetrol and its implications for estrogen treatment. Menopause. 2025;32(7):648-651. 
doi:10.1097/GME.0000000000002537

• Committee Opinion No. 698: Hormone Therapy in Primary Ovarian Insufficiency. Obstet Gynecol. 2017;129(5):e134-e141. doi:10.1097/AOG.0000000000002044

• Cordina-Duverger E, Truong T, Anger A, et al. Risk of breast cancer by type of menopausal hormone therapy: a case-control study among post-menopausal women in 
France. PLoS One. 2013;8(11):e78016. doi:10.1371/journal.pone.0078016

• Costa GPO, Ferreira-Filho ES, Simoes RDS, Soares-Junior JM, Baracat EC, Maciel GAR. Impact of hormone therapy on the bone density of women with premature 
ovarian insufficiency: A systematic review. Maturitas. 2023;167:105-112. doi:10.1016/j.maturitas.2022.09.011

• Creinin MD, Foidart JM, Gemzell-Danielsson K, et al. Estetrol/Drospirenone safety in a population with cardiovascular risk factors. Contraception. 2025;146:110861. 
doi:10.1016/j.contraception.2025.110861



Citations
• Crofton PM, Evans N, Bath LE, et al. Physiological versus standard sex steroid replacement in young women with premature ovarian failure: effects on bone mass 

acquisition and turnover. Clin Endocrinol (Oxf). 2010;73(6):707-714. doi:10.1111/j.1365-2265.2010.03868.x

• Cushman M. Epidemiology and risk factors for venous thrombosis. Semin Hematol. 2007;44(2):62-69. doi:10.1053/j.seminhematol.2007.02.004

• Davis SR, Baber R, Panay N, et al. Global Consensus Position Statement on the Use of Testosterone Therapy for Women. J Clin Endocrinol Metab. 2019;104(10):4660-
4666. doi:10.1210/jc.2019-01603

• van Der Voort DJ, van Der Weijer PH, Barentsen R. Early menopause: increased fracture risk at older age. Osteoporos Int. 2003;14(6):525-530. doi:10.1007/s00198-003-
1408-1

• ESHRE. Guideline on Premature Ovarian Insufficiency. Published online 2024. Accessed December 20, 2025. https://www.eshre.eu/Guidelines-and-
Legal/Guidelines/Premature-ovarian-insufficiency

• Eskenazi S, Bachelot A, Hugon-Rodin J, et al. Next Generation Sequencing Should Be Proposed to Every Woman With “Idiopathic” Primary Ovarian Insufficiency. J 
Endocr Soc. 2021;5(7):bvab032. doi:10.1210/jendso/bvab032

• Fine A, Busza A, Allen LM, et al. Comparing estrogen-based hormonal contraceptives and hormone therapy on bone mineral density in women with premature ovarian 
insufficiency: a systematic review. Menopause. 2022;29(3):351-359. doi:10.1097/GME.0000000000001921

• Fraison E, Crawford G, Casper G, Harris V, Ledger W. Pregnancy following diagnosis of premature ovarian insufficiency: a systematic review. Reprod Biomed Online. 
2019;39(3):467-476. doi:10.1016/j.rbmo.2019.04.019

• Gérard C, Arnal JF, Jost M, et al. Profile of estetrol, a promising native estrogen for oral contraception and the relief of climacteric symptoms of menopause. Expert Rev 
Clin Pharmacol. 2022;15(2):121-137. doi:10.1080/17512433.2022.2054413

• Golezar S, Ramezani Tehrani F, Khazaei S, Ebadi A, Keshavarz Z. The global prevalence of primary ovarian insufficiency and early menopause: a meta-analysis. 
Climacteric. 2019;22(4):403-411. doi:10.1080/13697137.2019.1574738

• Guerrieri GM, Martinez PE, Klug SP, et al. Effects of physiologic testosterone therapy on quality of life, self-esteem, and mood in women with primary ovarian insufficiency. 
Menopause. 2014;21(9):952-961. doi:10.1097/GME.0000000000000195

• Heddar A, Ogur C, Da Costa S, et al. Genetic landscape of a large cohort of Primary Ovarian Insufficiency: New genes and pathways and implications for personalized 
medicine. EBioMedicine. 2022;84:104246. doi:10.1016/j.ebiom.2022.104246

• Hipp HS, Charen KH, Spencer JB, Allen EG, Sherman SL. Reproductive and gynecologic care of women with fragile X primary ovarian insufficiency (FXPOI). Menopause. 
2016;23(9):993-999. doi:10.1097/GME.0000000000000658

• Honigberg MC, Zekavat SM, Aragam K, et al. Association of Premature Natural and Surgical Menopause With Incident Cardiovascular Disease. JAMA. 
2019;322(24):2411-2421. doi:10.1001/jama.2019.19191

• Jiang X, Gruner M, Trémollieres F, et al. Diagnostic accuracy of FRAX in predicting the 10-year risk of osteoporotic fractures using the USA treatment thresholds: A 
systematic review and meta-analysis. Bone. 2017;99:20-25. doi:10.1016/j.bone.2017.02.008

• Kalantaridou SN, Naka KK, Papanikolaou E, et al. Impaired endothelial function in young women with premature ovarian failure: normalization with hormone therapy. J Clin 
Endocrinol Metab. 2004;89(8):3907-3913. doi:10.1210/jc.2004-0015



Citations
• Karamitrou EK, Anagnostis P, Vaitsi K, Athanasiadis L, Goulis DG. Early menopause and premature ovarian insufficiency are associated with increased risk of dementia: A 

systematic review and meta-analysis of observational studies. Maturitas. 2023;176:107792. doi:10.1016/j.maturitas.2023.107792

• Ke H, Tang S, Guo T, et al. Landscape of pathogenic mutations in premature ovarian insufficiency. Nat Med. 2023;29(2):483-492. doi:10.1038/s41591-022-02194-3

• Kim HK, Kim TJ. Current Status and Future Prospects of Stem Cell Therapy for Infertile Patients with Premature Ovarian Insuff iciency. Biomolecules. 2024;14(2):242. 
doi:10.3390/biom14020242

• Kok HS, van Asselt KM, van der Schouw YT, et al. Heart disease risk determines menopausal age rather than the reverse. J Am Coll Cardiol. 2006;47(10):1976-1983. 
doi:10.1016/j.jacc.2005.12.066

• Langrish JP, Mills NL, Bath LE, et al. Cardiovascular effects of physiological and standard sex steroid replacement regimens in premature ovarian failure. Hypertension. 
2009;53(5):805-811. doi:10.1161/HYPERTENSIONAHA.108.126516

• Laven JSE, Louwers YV. Can we predict menopause and premature ovarian insufficiency? Fertil Steril. 2024;121(5):737-741. doi:10.1016/j.fertnstert.2024.02.029

• Ley SH, Li Y, Tobias DK, et al. Duration of Reproductive Life Span, Age at Menarche, and Age at Menopause Are Associated With Risk of Cardiovascular Disease in 
Women. J Am Heart Assoc. 2017;6(11):e006713. doi:10.1161/JAHA.117.006713

• Li M, Zhu Y, Wei J, Chen L, Chen S, Lai D. The global prevalence of premature ovarian insufficiency: a systematic review and meta-analysis. Climacteric. 2023;26(2):95-
102. doi:10.1080/13697137.2022.2153033

• Mørch LS, Skovlund CW, Hannaford PC, Iversen L, Fielding S, Lidegaard Ø. Contemporary Hormonal Contraception and the Risk of Breast Cancer. N Engl J Med. 
2017;377(23):2228-2239. doi:10.1056/NEJMoa1700732

• Nelson SM, Davis SR, Kalantaridou S, Lumsden MA, Panay N, Anderson RA. Anti-Müllerian hormone for the diagnosis and prediction of menopause: a systematic review. 
Hum Reprod Update. 2023;29(3):327-346. doi:10.1093/humupd/dmac045

• Pacello PC, Yela DA, Rabelo S, Giraldo PC, Benetti-Pinto CL. Dyspareunia and lubrication in premature ovarian failure using hormonal therapy and vaginal health. 
Climacteric. 2014;17(4):342-347. doi:10.3109/13697137.2013.860116

• Panay N, Anderson RA, Nappi RE, et al. Premature ovarian insufficiency: an International Menopause Society White Paper. Climacteric. 2020;23(5):426-446. 
doi:10.1080/13697137.2020.1804547

• Panay N, Simoncini T, Taziaux M, et al. Estetrol for the treatment of moderate to severe vasomotor symptoms in postmenopausal women: The design of the E4COMFORT 
I and II trials. Maturitas. 2026;204:108781. doi:10.1016/j.maturitas.2025.108781

• Pereira N. Laparoscopic ovarian surgery to induce follicular response in patients with premature ovarian insufficiency, diminished ovarian reserve, or resistant ovary 
syndrome. Fertil Steril. 2020;114(6):1197. doi:10.1016/j.fertnstert.2020.09.168

• Popat VB, Calis KA, Vanderhoof VH, et al. Bone mineral density in estrogen-deficient young women. J Clin Endocrinol Metab. 2009;94(7):2277-2283. doi:10.1210/jc.2008-
1878 

• Popat VB, Calis KA, Kalantaridou SN, et al. Bone mineral density in young women with primary ovarian insufficiency: results of a three-year randomized controlled trial of 
physiological transdermal estradiol and testosterone replacement. J Clin Endocrinol Metab. 2014;99(9):3418-3426. doi:10.1210/jc.2013-4145



Citations
• Rocca WA, Bower JH, Maraganore DM, et al. Increased risk of cognitive impairment or dementia in women who underwent oophorectomy before menopause. Neurology. 

2007;69(11):1074-1083. doi:10.1212/01.wnl.0000276984.19542.e6

• Rocca WA, Lohse CM, Smith CY, Fields JA, Machulda MM, Mielke MM. Association of Premenopausal Bilateral Oophorectomy With Cognitive Performance and Risk of 
Mild Cognitive Impairment. JAMA Netw Open. 2021;4(11):e2131448. doi:10.1001/jamanetworkopen.2021.31448

• Rosario R, Anderson RA. Novel approaches to fertility restoration in women with premature ovarian insufficiency. Climacteric. 2021;24(5):491-497. 
doi:10.1080/13697137.2020.1856806

• Schmidt PJ, Luff JA, Haq NA, et al. Depression in women with spontaneous 46, XX primary ovarian insufficiency. J Clin Endocrinol Metab. 2011;96(2):E278-87. 
doi:10.1210/jc.2010-0613

• Silvén H, Savukoski SM, Pesonen P, et al. Association of genetic disorders and congenital malformations with premature ovarian insufficiency: a nationwide register-based 
study. Hum Reprod. 2023;38(6):1224-1230. doi:10.1093/humrep/dead066

• Stuenkel CA. Cardiovascular risk and early menopause: cause or consequence? Menopause. 2012;19(10):1067-1069. doi:10.1097/gme.0b013e31826883f6

• Stuursma A, Lanjouw L, Idema DL, de Bock GH, Mourits MJE. Surgical Menopause and Bilateral Oophorectomy: Effect of Estrogen-Progesterone and Testosterone 
Replacement Therapy on Psychological Well-being and Sexual Functioning; A Systematic Literature Review. J Sex Med. 2022;19(12):1778-1789. 
doi:10.1016/j.jsxm.2022.08.191

• Sullivan AK, Marcus M, Epstein MP, et al. Association of FMR1 repeat size with ovarian dysfunction. Hum Reprod. 2005;20(2):402-412. doi:10.1093/humrep/deh635

• Sullivan SD, Sarrel PM, Nelson LM. Hormone replacement therapy in young women with primary ovarian insufficiency and early menopause. Fertil Steril. 
2016;106(7):1588-1599. doi:10.1016/j.fertnstert.2016.09.046

• “The 2022 Hormone Therapy Position  Statement of The North American Menopause Society” Advisory  Panel. The 2022 hormone therapy position statement of The 
North American Menopause Society. Menopause. 2022;29(7):767-794. doi:10.1097/GME.0000000000002028

• “The 2023 Nonhormone Therapy Position Statement of The North American Menopause Society” Advisory Panel. The 2023 nonhormone therapy position statement of 
The North American Menopause Society. Menopause. 2023;30(6):573-590. doi:10.1097/GME.0000000000002200

• Touraine P, Chabbert-Buffet N, Plu-Bureau G, Duranteau L, Sinclair AH, Tucker EJ. Premature ovarian insufficiency. Nat Rev Dis Primers. 2024;10(1):63. 
doi:10.1038/s41572-024-00547-5

• Vermeulen RFM, Beurden M van, Kieffer JM, et al. Hormone replacement therapy after risk-reducing salpingo-oophorectomy minimises endocrine and sexual problems: A 
prospective study. Eur J Cancer. 2017;84:159-167. doi:10.1016/j.ejca.2017.07.018

• Xu Q, Ding H, Liu Y, et al. Genetic variants in diminished ovarian reserve and premature ovarian insufficiency: implications for assisted reproductive outcomes. J Assist 
Reprod Genet. 2025;42(11):3791-3807. doi:10.1007/s10815-025-03663-7

• Xu X, Jones M, Mishra GD. Age at natural menopause and development of chronic conditions and multimorbidity: results from an Australian prospective cohort. Hum 
Reprod. 2020;35(1):203-211. doi:10.1093/humrep/dez259

• Zhu D, Chung HF, Pandeya N, et al. Premenopausal cardiovascular disease and age at natural menopause: a pooled analysis of over 170,000 women. Eur J Epidemiol. 
2019;34(3):235-246. doi:10.1007/s10654-019-00490-w



Appendix



Menopause Age of Onset

ESHRE 2024



ESHRE, ASRM, CREWHIRL and IMS Guideline Group on POI 2024



Diagnosis of POI

ESHRE, ASRM, CREWHIRL and IMS Guideline Group on POI 2024



Management of POI

ESHRE, ASRM, CREWHIRL and IMS Guideline Group on POI 2024



SUPPORT GROUPS



PUBERTY INDUCTION

Speroff 9th edition; Klein 2019; ESHRE 2024 



Multicenter trial in England and Scotland

Women with POI randomized to COC or HRT

 Primary outcomes: BMD at 2 years post randomization

Monitoring x5 years, assess bone health, CV markers, sexual 

function, QOL

 Expected to run through 2029

POISE TRIAL



PRE-PREGNANCY EVALUATION

ESHRE
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