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ABSTRACT 

STUDY QUESTION: How should premature/primary ovarian insufficiency (POI) be diagnosed and managed based on the best avail
able evidence from published literature?

SUMMARY ANSWER: The current guideline provides 145 recommendations on symptoms, diagnosis, causation, sequelae, and treat
ment of POI.

WHAT IS KNOWN ALREADY: Premature ovarian insufficiency (POI) presents a significant challenge to women’s health, with far- 
reaching implications, both physically and emotionally. The potential implications include adverse effects on quality of life; fertility; 
and bone, cardiovascular, and cognitive health. Although hormone therapy (HT) can mitigate some of these effects, many questions 
still remain regarding the optimal management of POI.

STUDY DESIGN, SIZE, DURATION: The guideline was developed according to the structured methodology for development of ESHRE 
guidelines. Key questions were determined by a group of experts and informed by a scoping survey of women and health care professio
nals. Literature searches and assessments were then performed. Papers published up to 30 January 2024 and written in English were in
cluded in the guideline. An integrity review was conducted for the randomized controlled trials (RCTs) on POI included in the guideline.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Based on the collected evidence, recommendations were formulated and dis
cussed within the guideline development group until consensus was reached. Women with lived experience of POI informed the rec
ommendations in general, and particularly on those on provision of care. A stakeholder review was organized after finalization of 
the draft. The final version was approved by the guideline development group and the ESHRE Executive Committee.

MAIN RESULTS AND THE ROLE OF CHANCE: New data indicate a higher prevalence of POI, 3.5%, than was previously thought. This 
guideline aims to help health care professionals to apply best practice care for women with POI. The recent update of the POI guide
line covers 40 clinical questions on diagnosis of the condition, the different sequelae, including bone, cardiovascular, neurological 
and sexual function, fertility and general well-being, and treatment options, including HT. The list of clinical questions was 
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expanded from the previous iteration of the guideline (2015) based on the scoping survey and appreciation of emerging knowledge of 
POI. Questions were added on the role of anti-M€ullerian hormone (AMH) in the diagnosis of POI, fertility preservation, muscle health, 
and specific considerations for HT in iatrogenic POI. Additionally, the topic on complementary treatments was extended with specific 
focus on non-hormonal treatments and lifestyle management options. Significant changes from the previous 2015 guideline include 
the recommendations that only one elevated FSH >25 IU is required for diagnosis of POI, and guidance that AMH testing, repeat FSH 
measurement, and/or AMH may be required where there is diagnostic uncertainty. Recommendations were also updated regarding 
genetic testing, estrogen doses and regimens, use of the combined oral contraceptive and testosterone therapy. Women with lived 
experience of POI informed the recommendations on provision of care.

LIMITATIONS, REASONS FOR CAUTION: The guideline describes different management options, but it must be acknowledged that 
for most of these options, supporting evidence is limited for POI.

WIDER IMPLICATIONS OF THE FINDINGS: The guideline provides health care professionals with clear advice on best practice in POI 
care, based on the best evidence currently available. In addition, a list of research recommendations is provided to guide further 
studies in POI.
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Introduction
This guideline on premature ovarian insufficiency (POI) offers 
best practice advice on the care of women with POI.

POI is a clinical condition characterized by loss of ovarian 
function, indicated by irregular menstrual cycles together with 

biochemical confirmation of ovarian insufficiency before the age 
of 40. POI is to be differentiated from the usual-age of meno
pause, as women with POI have unique needs and management 
options. They may not only suffer from symptoms associated 
with estrogen deficiency, but can also experience other issues, 

WHAT DOES THIS MEAN FOR PATIENTS? 
Informed by those with lived experience of premature ovarian insufficiency (often shortened to POI), in addition to current evi
dence, this guideline aims to facilitate prompt diagnosis of POI, conveyed in a sensitive manner, and shared decision making for 
personalized best practice management. This will assist in effectively addressing recognized patient dissatisfaction, care variation, 
non-adherence with therapy, and resultant poorer outcomes in women with POI.
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with a significant impact on their quality of life and later health 
outcomes. POI affects fertility, bone health, cardiovascular 
health, sexual function, psychological health, and neurological 
function, making it a challenge for patients and health care pro
fessionals (HCPs) (Webber et al., 2016).

This guideline on POI describes the impact of POI on these dif
ferent domains and discusses treatment options for each of them 
and monitoring needs where relevant. The information on treat
ment indications is included in a chapter on hormone therapy 
(HT), which also covers further topics related to risks and options 
for HT in general and in women with POI, and comorbidities 
where data exist. In other chapters, non-hormonal and comple
mentary treatments in POI are also discussed, as well as lifestyle 
and puberty induction.

Furthermore, the clinical guideline provides recommenda
tions on the diagnosis of POI and the recommended assessment 
of causation, with some elaborated guidance on care for women 
at the time of diagnosis and implications for their relatives.

This paper summarizes the recommendations as they are in
cluded in the Evidence-based Guideline on POI. For further infor
mation and details, the reader is referred to the full guideline 
published on the societies’ websites.

This guideline is limited to POI and does not apply to women 
with low ovarian reserve. Reference to early menopause is in
cluded where evidence is available but was not the focus of the 
key questions.

Materials and methods
The guideline was developed according to a well-documented 
methodology that is universal to ESHRE guidelines (Vermeulen et 
al., 2020). The guideline development group (GDG) was composed 
of past members of the guideline group from 2015 and additional 
experts, also representing the collaborating societies, constitut
ing an international group of experts. The guideline group in
cluded two patient representatives/advocates.

Key questions were formulated by the guideline group, based 
on the list of key questions from 2015, but extended following a 
scoping survey amongst patients and health professionals. The 
final guideline was built from a list of 40 key questions, of which 
four were answered with narrative reviews (hereafter referred to 
as ‘key questions’) and 36 with systematic reviews as PICO 

(Patient, Intervention, Comparison, Outcome) questions. For 
each PICO question, databases (PUBMED/MEDLINE) were 
searched from inception up to 30 January 2024, and limited to 
studies written in English. From the literature searches, studies 
were selected based on the PICO questions, assessed for quality, 
and summarized in evidence tables (www.eshre.eu/guidelines). 
For the narrative questions, a similar literature search was con
ducted. Collected data were summarized in a narrative summary 
and conclusions were formulated.

An integrity review using the Research Integrity in Guidelines 
and evIDence synthesis (RIGID) methodology was performed on 
32 randomized controlled trials (RCTs) of treatments in the POI- 
specific population (Mousa et al., 2024). GDG meetings were orga
nized (primarily online), for presentation and discussion of the 
evidence and draft recommendations until consensus was 
reached. Each recommendation was labelled as strong or condi
tional, and the Grading of Recommendations, Assessment, 
Development and Evaluations (GRADE) approach was applied to 
indicate the strength of the supporting evidence (High ����, 
Moderate ����, Low ����, Very low ����). Good practice 
points (GPPs) based on clinical expertise were added where rele
vant to clarify the recommendations or to provide further practi
cal guidance.

Strong recommendations suggest that the recommended op
tion applies in most circumstances, whereas conditional recom
mendations are dependent on specific factors, which need to be 
considered with benefits/risks weighed before applying a given 
option (Fig. 1).

The guideline draft and an invitation to participate in the 
stakeholder review (i.e. public consultation) were published on 
the ESHRE website between 17 April and 27 May 2024. The invita
tion to contribute to the stakeholder review was circulated to all 
collaborating and partnering organizations. All comments were 
processed by the guideline group, either by adapting the content 
of the guideline and/or by replying to the reviewer. The review 
process was summarized in the review report, which is published 
on the ESHRE website (www.eshre.eu/Guidelines). Overall, 61.0% 
of the 374 comments to the content resulted in an adaptation or 
correction in the guideline text.

This guideline will be considered for update 4 years after pub
lication, with an intermediate assessment of the need for updat
ing 2 years after publication.

Figure 1. Suggested interpretation of the strong and conditional recommendations included in the guideline by patients, health care professionals 
(HCPs) and health care policy makers.
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Results (recommendations)
The scope of the guideline on POI is to provide guidance on the 
management of POI. In line with research on the topic, terminol
ogy, and discussion, the guideline is focused on women. The 
guideline group recognizes that there are individuals living with 
POI who are transgender or who do not identify with the terms 
used in the literature. Throughout, the term ‘women with POI’ is 
used, but this is not intended to isolate, exclude, or diminish any 
individual’s experience nor to discriminate against any group.

Introduction to POI
Key Question: What should this condition be called?

The guideline group recommends that the term 
‘premature ovarian insufficiency’ is used to 
describe this condition in research and 
clinical practice.

GPP

Key Question: How should POI be defined?

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

POI is characterized by amenorrhea or irregular 
menstrual cycles with elevated gonadotropins 
and low estradiol. 

In this guideline, cessation of ovarian function 
in women aged from 40 and <45 (age 40– 
44 years) will be termed early menopause. 

Early menopause is outside the scope of the 
current guideline, but the evidence and 
recommendations may be relevant to women 
with early menopause. 

GDG  
STATEMENT

Key Question: What is the prevalence of POI in the general 
population?

The reported prevalence of non-iatrogenic POI 
varies from �1% in older studies to 3.5% in 
recent publications. Population 
characteristics such as ethnicity may affect 
the prevalence of non-iatrogenic POI.

GDG  
STATEMENT

PICO Question: What are the risk factors for POI?

The guideline group recommends that in view 
of the long-term health consequences of POI, 
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. 

GPP

The guideline group recommends that women 
with risk factors for POI are identified and 
counselled regarding POI risk and fertility 
preservation.

GPP 

Diagnosis of POI (Fig. 2)
PICO Question: What are the symptoms of POI?

The guideline group recommends that health 
care professionals (HCPs) enquire about 
symptoms of estrogen deficiency in women 
presenting with irregular menstrual cycles 
or amenorrhea.

GPP

The guideline group recommends HCPs 
consider and exclude the diagnosis of POI in 
women aged <40 years who have 
amenorrhea/irregular menstrual cycles or 
estrogen-deficiency symptoms.

GPP

PICO Question: What investigations should be performed for di
agnosis of POI?

HCPs should diagnose POI based on the 
presence of spontaneous amenorrhea or 
irregular menstrual cycles and biochemical 
confirmation.

STRONG 
����

The guideline group recommends the following 
diagnostic criteria: disordered menstrual 
cycles (spontaneous amenorrhea or irregular 
menstrual cycles) for at least 4 months and an 
elevated 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. 

GPP

The guideline group recommends that HCPs 
consider these points when diagnosing POI:
� Pregnancy should be excluded in women 

presenting with amenorrhea. 
� Use of hormonal therapy (including oral, 

injectable, or long-acting contraceptives) 
may conceal or cause amenorrhea or 
irregular menstrual cycles, and potentially 
lower FSH concentrations. Some hormonal 
therapy (e.g. combined oral contraceptive) 
may need to be ceased before a diagnosis of 
POI can be confirmed. 

� Women who had bilateral salpingo- 
oophorectomy (BSO) before age 40 have a 
diagnosis of POI, and additional diagnostic 
testing is unnecessary. 

GPP

The guideline group does 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.

GPP

PICO Question: What is the role of anti-M€ullerian hormone to 
predict/diagnose POI?

Anti-M€ullerian hormone (AMH) should not be 
used as the primary diagnostic test for POI.

STRONG 
����

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.

GPP

The guideline group recommends that HCPs do 
not routinely perform AMH testing to predict 
POI due to insufficient evidence of accuracy.

GPP

PICO Question: What are the known causes of non-iatrogenic 
POI and how should they be investigated?

The guideline group recommends that HCPs 
inform women with POI of the different 
causes of POI, the limitations of current 
knowledge and testing for causes of POI, and 
that an exact cause may not be identified.

GPP
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The guideline group recommends that HCPs 
discuss the risk of POI as part of the consent 
process before a medical or surgical 
intervention that may cause POI.

GPP

The guideline group recommends that HCPs  
discuss the implications of genetic testing 
before the test is performed. Referral for 
comprehensive genetic counselling should 
be considered.

GPP

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) can be offered 
to all women with non-iatrogenic POI to identify 
other potential genes that may cause POI

CONDITIONAL 
����

The guideline group recommends that the age 
of a woman with POI should not be used to 
restrict access to genetic testing.

GPP

Screening for 21-hydroxylase autoantibodies  
(21OH-Abs) should be performed in women 
with POI of unknown cause.

STRONG 
����

Screening for anti-ovarian autoantibodies 
should not be used to diagnose 
autoimmune POI.

STRONG 
����

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.

STRONG 
����

The guideline group recommends that HCPs do 
not routinely perform thyroid peroxidase 
(TPO) antibody screening as part of testing for 
autoimmune causes of POI due to the high 
prevalence of positive TPO antibodies in the 
general community.

GPP

Figure 2. Summary of the recommendations on diagnosis of premature ovarian insufficiency (POI), as well as the recommended further testing to 
establish a cause for POI. �Fragile X premutation testing is indicated in all women diagnosed with POI. This needs to be performed as a specific test as 
multigene panels and NGS are not useful in detecting FMR1 premutation. 21OH-Abs, 21-hydroxylase autoantibodies; BSO, bilateral salpingo- 
oophorectomy; NGS, next-generation sequencing; TSH, thyroid-stimulating hormone.
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PICO Question: how often should tests for autoantibodies 
be repeated?

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

STRONG 
����

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.

STRONG 
����

Women with POI with abnormal TSH levels 
should be evaluated and treated for thyroid 
hormone disorders.

STRONG 
����

Care for women with POI at diagnosis

The guideline group recommends that HCPs 
convey the diagnosis of POI in a 
compassionate and sensitive manner, provide 
personalized evidence-based information 
about the condition, and ensure time for the 
women to ask questions.

GPP

The guideline group recommends shared 
decision making and support for continuity of 
care in managing POI.

GPP

The guideline group recommends referral of 
women with POI to appropriate support 
groups and mental health care.

GPP

Key Question: What are the possible implications for relatives 
of women with POI?

The guideline group recommends that relatives 
of women with the FMR1 premutation or 
other identified genetic causes of POI should 
be offered genetic counselling and testing.

GPP

Female relatives (such as sisters or daughters) 
of women with non-iatrogenic POI should be 
counselled that they are at increased risk of 
developing POI themselves.

STRONG 
����

The guideline group recommends that female 
relatives (such as sisters or daughters) of 
women with non-iatrogenic POI are offered 
support regarding their increased risk of POI, 
and ovarian reserve testing may be helpful.

GPP

The guideline group recommends that female 
relatives (such as sisters or daughters) of 
women with non-iatrogenic POI should be 
informed of the signs and symptoms of POI 
and should promptly seek medical advice if 
this occurs.

GPP

The guideline group recommends that  
female relatives (such as sisters or 
daughters) of women with non-iatrogenic 
POI should be informed that there are no 
established methods for predicting or 
preventing POI. Some relatives may wish to 
consider family planning and fertility 
preservation options.

GPP

Sequelae of POI
PICO Question: What are the consequences of POI for 
life expectancy?

Women with POI should be informed that POI 
without HT is associated with reduced life 
expectancy, largely due to 
cardiovascular disease.

STRONG 
����

HT is recommended for women with POI until 
the usual age of menopause for primary 
prevention to reduce the risk of morbidity and 
mortality, whether there are estrogen 
deficiency symptoms or not.

STRONG 
����

The guideline group recommends that women 
with POI should be encouraged to adopt a 
healthy lifestyle (including avoiding smoking, 
having a healthy diet and regular physical 
activity, and maintaining a healthy weight 
range) to reduce cardiovascular risk.

GPP

PICO Question: What are the consequences of POI for fertility?

Women with POI should be informed that POI 
substantially reduces the chances of 
natural conception.

STRONG 
����

Women with non-surgical POI should be 
informed that ovarian activity may occur. 
This is associated with a chance of 
natural conception.

STRONG 
����

Women with non-surgical POI should be 
advised to use contraception if they wish to 
avoid pregnancy.

STRONG 
����

PICO Question: What fertility interventions are effective?

Women with POI should be informed that there 
are no interventions that have been reliably 
shown to increase ovarian activity and 
natural conception rates.

STRONG 
����

Women with POI should be informed that 
oocyte donation is an established option to 
achieve pregnancy after a diagnosis of POI.

STRONG 
����

Women with non-iatrogenic POI and 
considering assisted reproduction using 
oocytes donated by their sister should be 
informed that this includes shared genetic 
risk and carries a higher risk of ovarian 
stimulation cycle cancellation.

STRONG 
����

PICO Question: What therapies are effective for fertility  
preservation and/or prevention of POI?

For iatrogenic causes of POI, fertility 
preservation can be considered prior 
to treatment.

CONDITIONAL 
����

The guideline group recommends that fertility 
preservation is discussed with women at risk 
of POI. In most women with POI, there is no 
opportunity for fertility preservation as the 
follicle pool is depleted.

GPP
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PICO Question: What are the obstetric risks associated with POI?

Women should be reassured that natural  
pregnancies after idiopathic POI or most 
forms  
of chemotherapy do not show any higher  
obstetric or neonatal risk than in the 
general population.

STRONG 
����

Oocyte donation pregnancies are high risk and 
should be managed in an appropriate 
obstetric unit. Women and their partners 
should be encouraged to disclose the origin of 
their pregnancy to their obstetric team.

STRONG 
����

Pregnancies occurring after radiation to the 
uterus are at high risk of obstetric 
complications and should be managed in an 
appropriate obstetric unit.

STRONG 
����

Pregnancies in women with Turner Syndrome 
are at high risk of obstetric and non-obstetric 
complications and should be managed in an 
appropriate obstetric unit with cardiologist 
involvement.

STRONG 
����

PICO Question: How should fitness for pregnancy be assessed 
in women with POI?

Women presenting for oocyte donation who are 
suspected of having POI should be 
investigated for the aetiology of POI prior to 
oocyte donation.

STRONG 
����

A cardiologist should be involved in care of 
women considering pregnancy who have 
received anthracyclines and/or cardiac 
irradiation.

STRONG 
����

Comprehensive cardiac screening and 
appropriate counselling by both a maternal– 
fetal medicine specialist and cardiologist with 
expertise in managing women with Turner 
Syndrome is recommended prior to planning 
a pregnancy, especially if oocyte or embryo 
donation is considered.

STRONG 
����

In addition to usual antenatal screening, 
women with POI should have their 
cardiometabolic and thyroid function 
assessed prior to pregnancy.

STRONG 
����

Pregnancy in some women can be of such high 
risk that HCPs may consider oocyte donation 
pregnancy to be life threatening and therefore 
inappropriate.

STRONG 
����

PICO Question: What are the consequences of POI for skeletal  
health?

Women with POI and HCPs should be aware 
that POI is associated with abnormal bone 
microarchitecture and reduced bone 
mineral density.

STRONG 
����

It is suggested that HCPs inform women that 
POI may be associated with an increased risk 
of osteoporosis and fracture later in life.

CONDITIONAL 
����

PICO Question: What are the treatment options for bone protection  

and improvement?

Osteoporosis risk factors should be identified 
and addressed at POI diagnosis and during 
ongoing care.

STRONG 
����

The guideline group recommends that women 
with POI should be encouraged to adopt a 
healthy lifestyle (including weight-bearing 
exercise, healthy diet, avoiding smoking, and 
maintaining normal body weight) to optimize 
bone health.

GPP

Dietary supplementation of calcium and vitamin 
D may be required in women with inadequate 
vitamin D status and/or calcium intake and 
may be of benefit in women with low bone 
mineral density.

CONDITIONAL 
����

HT is recommended to maintain bone density 
and prevent osteoporosis.

STRONG 
����

A daily dose of hormone replacement therapy 
(HRT) containing no less than 2 mg oral 
estradiol or 100 µg transdermal estradiol, or 
equivalent, is suggested to optimize bone 
mineral density.

CONDITIONAL 
����

Delayed initiation and non-adherence of 
hormone therapy should be avoided.

STRONG 
����

If the combined oral contraceptive is used,  
then a continuous or extended regimen  
is recommended to provide continuous 
estrogen therapy and avoid bone  
loss.

STRONG 
����

Other pharmacological treatments, including 
bisphosphonates, should only be considered 
with advice from an osteoporosis specialist. 
Particular caution applies to women 
desiring pregnancy.

STRONG 
����

PICO Question: How should skeletal health be monitored in 

women with POI?

Where available, measurement of bone 
mineral density using dual x-ray 
absorptiometry (DXA)  
at diagnosis of POI is recommended for 
all women.

STRONG 
����

If bone mineral density is normal and 
adequate systemic HT is commenced and 
adhered to, the value of a repeated DXA 
scan within 5 years is low.

STRONG 
����

Bone mineral density using DXA should be 
reassessed every 1–3 years, based on 
individual risk factors, in women with  
POI who have osteoporosis or low 
bone density.

STRONG 
����

The guideline group recommends that a 
decrease in bone mineral density should 
prompt review of HT and potential factors 
contributing to bone loss. Referral to a 
specialist may be required.

GPP
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PICO Question: What are the consequences of POI for muscle  
health?

It is suggested that HCPs inform women that 
POI may be associated with reduced muscle 
mass, strength, and performance, which may 
increase the risk of sarcopenia.

CONDITIONAL 
����

PICO Question: What are the treatment options for muscle  
protection and improvement?

The guideline group recommends that women 
with POI should be encouraged to adopt a 
healthy lifestyle (including healthy diet, 
physical activity, avoiding smoking, and 
maintaining normal body weight) to aid 
muscle health.

GPP

HCPs may consider prescribing resistance 
exercise for women with POI and impaired 
muscle parameters as resistance exercise 
increases muscle mass, strength and 
performance in other populations, although 
specific evidence in women with POI 
is lacking.

CONDITIONAL 
����

It is suggested that HCPs inform women with 
POI that HRT prescribed for other indications 
may also benefit muscle health.

CONDITIONAL 
����

The effect of other interventions, including 
testosterone therapy, on muscle health in 
women with POI is uncertain and therefore 
they should not be offered.

STRONG 
����

PICO Question: How should muscle health be monitored in 
women with POI?

The guideline group recommends that HCPs 
consider screening for sarcopenia at 
POI diagnosis.

GPP

PICO Question: What are the consequences of POI for the 
cardiovascular system?

Women with POI should be advised that they 
are at increased risk of cardiovascular 
disease, including coronary artery disease, 
heart failure, and stroke.

STRONG 
����

All women diagnosed with Turner Syndrome 
should be evaluated by a cardiologist with 
expertise in congenital heart disease, 
especially prior to and during pregnancy.

STRONG 
����

PICO Question: Is estrogen therapy cardio-protective?

HCPs and women should be aware that estrogen 
therapy has beneficial cardiometabolic effects, 
which can influence cardiovascular 
disease risk. 

Non-use of HT is associated with an increased 
risk of cardiovascular events and mortality, 
and HT is therefore recommended until the 
usual age of menopause. 

STRONG 
����

PICO Question: Should cardiovascular risk factors be monitored?

The guideline group recommends that 
cardiovascular risk should be assessed in 
women diagnosed with POI.

GPP

The guideline group recommends that 
women with POI should be informed of 
cardiovascular risk factors that they can 
modify through lifestyle behavioural change 
(including avoiding smoking, heart healthy 
diet, regular physical activity, and 
maintenance of normal body weight).

GPP

The guideline group recommends that all 
women with POI should have (at least) annual 
monitoring of blood pressure, weight, and 
smoking status.

GPP

The guideline group recommends that all 
women with POI should have a lipid profile 
and diabetes screening at diagnosis. 

Thereafter, frequency of measurement should 
be based on the presence of hyperlipidaemia, 
hyperglycaemia, and additional risk factors or 
global cardiovascular risk. 

GPP

PICO Question: What are the consequences of POI on psychological 
wellbeing and quality of life?

HCPs should be aware that a diagnosis  
of POI can have a significant impact on 
psychological wellbeing and quality  
of life.

STRONG 
����

The guideline group recommends offering 
assessment of psychological health and 
quality of life to all women with POI.

GPP

PICO Question: What are the management options for reduced 
quality of life associated with POI?

Personalized care, including psychological 
support, should be accessible to women 
with POI.

STRONG 
����

PICO Question: What are the consequences of POI for sexuality?

HCPs should advise women that a diagnosis of 
POI can have a significant impact on sexual  
wellbeing and function.

STRONG 
����

The guideline group recommends that HCPs 
routinely and sensitively ask permission of 
women with POI to discuss sexual wellbeing 
and function.

GPP

PICO Question: What are the management options for the 
effects of POI on sexuality?

The guideline group recommends personalized 
management using the biopsychosocial 
model for the impact of POI on sexuality.

GPP

Where available, transdermal testosterone 
therapy, in doses that approximate 
physiological premenopausal testosterone 
concentrations, can be considered as it may 
improve hypoactive sexual desire disorder 
and sexual function.

CONDITIONAL 
����

HCPs should be aware that HT prescribed to 
women with POI for other indications may 
improve sexual function, although the effect 
is generally small.

STRONG 
����
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PICO Question: What treatments are available for genitourinary 
symptoms in POI?

HCPs should offer vaginal estrogen therapy to 
improve genitourinary and sexual symptoms.

STRONG 
����

Women with POI may be offered vaginal 
estrogen therapy if genitourinary symptoms 
are not fully relieved by using systemic HT.

CONDITIONAL 
����

Vaginal lubricants and moisturizers can be used 
for treatment of vaginal discomfort and 
dyspareunia in women with POI and can be 
combined with other treatments.

CONDITIONAL 
����

The guideline group currently does not 
recommend laser or thermal energy as 
standard care for genitourinary symptoms 
due to inconclusive evidence of benefit 
from RCTs.

GPP

PICO Question: What are the consequences of POI on cognition/ 
neurological function?

HCPs and women should be aware that POI is 
associated with an increased risk of cognitive 
impairment and dementia.

STRONG 
����

The possible detrimental effect on cognition 
and increased risk of dementia, 
parkinsonism, and other neurologic 
diseases should be discussed when 
planning bilateral oophorectomy under the 
age of 45 years, especially for women at an 
average risk of ovarian cancer. 

STRONG 
����

PICO Question: What are the management options for the effect 
of POI on cognition/neurological function?

HT is recommended in women with POI until 
the usual age of menopause to reduce the 
possible risk of cognitive impairment 
and dementia.

STRONG 
����

HT may be recommended in women with POI to 
protect neurological function even in the 
absence of menopausal symptoms.

CONDITIONAL 
����

The guideline group recommends that women 
with POI should be encouraged to adopt a 
healthy lifestyle (including physical activity, 
healthy diet, avoiding smoking, and 
maintaining normal body weight) to reduce 
the risk of cognitive impairment 
and dementia.

GPP

POI treatment (Fig. 3)
Hormone therapy (HT) in POI: Principles and indications

HT is recommended for women with POI until 
the usual age of menopause for primary 
prevention to reduce the risk of morbidity and 
mortality, whether there are estrogen 
deficiency symptoms or not.

STRONG 
����

Women with POI should be advised that HT is 
recommended for the treatment of symptoms 
due to low estrogen concentrations.

STRONG 
����

The guideline group recommends that when 
women with POI reach the age at which usual 
menopause occurs, HCPs consider the need 
for continued HT based on a personalized 
risk–benefit assessment and current evidence.

GPP

The guideline group recommends that HCPs 
advise women with POI that hormone 
replacement therapy (HRT) does not provide 
contraception, in order to assist them with 
their family planning

GPP

In women with POI with evidence of 
intermittent ovarian function and desiring 
natural pregnancy, recommendations for 
HRT remain unchanged and do not impact 
chances of natural conception. A sequential 
HRT regimen is recommended.

GPP

PICO Question: What are the risks of HT?

Women with POI can be informed that there is 
no evidence that HT use increases their risk of 
breast cancer compared to women of the 
same age without POI.

CONDITIONAL 
����

HT is generally not recommended in women 
with a history of breast cancer.

STRONG 
����

Women with BRCA1/2 mutations without a 
personal history of breast cancer should be 
advised that HT is an option after risk- 
reducing bilateral salpingo-oophorectomy.

STRONG 
����

A progestogen should be given in combination 
with estrogen therapy to all women with an 
intact uterus to prevent endometrial 
hyperplasia/cancer.

STRONG 
����

The guideline group recommends that the dose 
of progestogen is increased when higher 
doses of estrogen therapy are used.

GPP

The guideline group recommends that in 
women with POI, as with any women using 
HT, unscheduled bleeding 
requires assessment.

GPP

The guideline group recommends that women 
with POI and a history of endometriosis 
should be treated with combined estrogen– 
progestogen HT, even after hysterectomy, to 
avoid recurrence of endometriosis or 
malignant transformation.

GPP

Migraine should not be considered a 
contraindication to HRT use by women 
with POI.

STRONG 
����

HCPs should consider changing dose, route of 
administration, or regimen if migraine 
worsens during HRT.

STRONG 
����

Women with POI and migraine with aura should 
be advised to use transdermal estrogen as 
this may be the lowest-risk route of 
administration.

STRONG 
����

PICO Question: What are the options for HT?

The guideline group recommends shared 
decision making when prescribing each 
component of HT with consideration of 
patient preference, contraceptive needs, and 
presence of co-morbidities.

GPP
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Figure 3. Management algorithm for premature ovarian insufficiency (POI), summarizing the recommendations on evaluation and screening, 
treatment options, and monitoring.
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Different estrogens/progestogens have variable 
metabolic and other effects, which should be 
taken into consideration when personalizing 
care in POI.

STRONG 
����

The guideline group recommends that HCPs 
and women should be aware that 
compounded ‘bio-identical’ preparations of 
estrogen and progesterone are not 
recommended due to lack of data regarding 
efficacy and safety.

GPP

Women with POI should be advised that 
adherence to HT is important to minimize 
long-term health risks and therefore long- 
term follow-up is needed.

STRONG 
����

Monitoring HT

The guideline group recommends that women 
with POI should have a regular clinical 
review, addressing individualized risk factors 
and adherence to therapy.

GPP

PICO Question: What is the role of testosterone therapy in POI?

Testosterone treatment should be considered in 
women with iatrogenic POI to manage 
hypoactive sexual desire disorder when other 
biopsychosocial aetiologies are excluded.

STRONG 
����

Testosterone treatment could be considered in 
women with non-iatrogenic POI to manage 
hypoactive sexual desire disorder when other 
biopsychosocial aetiologies are excluded.

CONDITIONAL 
����

HCPs should be aware that although short-term 
treatment with transdermal testosterone at 
doses approximating physiological 
premenopausal levels is safe, longer term 
safety data are lacking.

STRONG 
����

The guideline group recommends that women 
with POI are informed that there are limited 
data for androgen treatment for indications 
other than hypoactive sexual desire disorder, 
and that long-term health effects are unknown.

GPP

PICO Question: What are the specific considerations for HT in 
iatrogenic POI?

The guideline group recommends a 
personalized approach to risks and benefits of 
HT in women with iatrogenic POI after 
gynaecological/breast cancer.

GPP

HT does not increase the risk of recurrence of 
squamous cell carcinoma of the cervix and is 
recommended for women with iatrogenic POI 
due to the treatment of squamous 
cell carcinoma.

STRONG 
����

HT may be associated with a slightly increased 
risk of recurrence of cervical adenocarcinoma 
and a personalized approach considering 
individualized HT risk and benefits is 
recommended.

STRONG 
����

HCPs could consider HT in women with 
iatrogenic POI due to early-stage low-risk 
endometrial adenocarcinoma, as there is no 
evidence that it increases the risk of 
cancer recurrence.

CONDITIONAL 
����

HCPs could consider HT in women with 
iatrogenic POI due to epithelial 
ovarian cancer.

CONDITIONAL 
����

The effect of HT on the risk of recurrence of  
non-epithelial ovarian cancer is uncertain 
and it is suggested that HCPs use a 
personalized approach to prescribing HT, 
including consideration of tumour hormone 
receptor status.

CONDITIONAL 
����

HT should be avoided in women with hormone- 
dependent ovarian or uterine tumours, 
including uterine sarcoma, endometrioid 
carcinoma, ovarian clear cell carcinoma, 
ovarian granulosa cell tumour, or sex cord- 
stromal tumours.

STRONG 
����

Women should be informed of the risks of 
iatrogenic POI and risks and benefits of HT 
before bilateral salpingo-oophorectomy to 
reduce cancer risk (RRSO).

STRONG 
����

It is recommended that personalized HT or 
pubertal induction be commenced in girls/ 
women with POI following haematopoietic 
stem cell transplantation or other 
gonadotoxic therapies.

STRONG 
����

PICO Question: What non-hormonal therapies are available 
for POI?

HCPs could consider non-hormonal 
pharmacologic and non-pharmacologic 
therapies for women with POI that are 
effective in peri-/postmenopausal women, 
although evidence specific to POI is lacking.

CONDITIONAL 
����

PICO Question: What complementary treatments are effective 
for managing the sequelae of POI?

The guideline group recommends that HCPs 
should enquire about use of complementary 
therapies and incorporate individual patient 
values and preferences into shared decision 
making about their use.

GPP

Complementary therapies should not be used to 
replace HT as there is insufficient evidence on 
their effectiveness for prevention of long- 
term sequelae of POI.

STRONG 
����

Women who are considering the use of Chinese 
herbal medicine for the management of 
menopausal symptoms and metabolic risk 
should be informed that the evidence for 
benefit is limited but the intervention does 
not appear to cause significant harm in the 
short term.

STRONG 
����

Women should be informed that there is limited 
evidence on the effectiveness of acupuncture 
for menopausal symptoms in POI, and the 
evidence does not suggest a benefit from 
adding acupuncture to HT.

STRONG 
����

Women who are considering using other 
nutrient supplements and herbal medicines 
should be informed that there is insufficient 
evidence to support their use.

STRONG 
����
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PICO Question: What are the lifestyle management options 
for POI?

Women should be aware that a healthy 
lifestyle, including physical activity, has 
metabolic and heart benefits in the general 
population including postmenopausal 
women, although specific evidence on 
lifestyle interventions in POI is limited.

STRONG 
����

The guideline group recommends women with 
POI should be encouraged to adopt a healthy 
lifestyle to improve their overall well-being 
and mitigate the risk of potential 
complications.

GPP

PICO Question: How should puberty be induced?

Puberty should be induced or progressed with 
estradiol, starting with low dose at the 
age of 11 years with a gradual increase over 
2–3 years.

STRONG 
����

In cases of late diagnosis and for those girls in 
whom growth is not a concern, HCPs can 
consider a modified regimen of 
estradiol therapy.

CONDITIONAL 
����

Evidence for the optimum mode of 
administration (oral or transdermal) is 
inconclusive. 

HCPs may prefer transdermal estradiol as it 
results in more physiological estrogen 
concentrations. 

CONDITIONAL 
����

A combined oral contraceptive should not be 
used for puberty induction.

STRONG 
����

The guideline group recommends starting 
cyclical progestogens after �2 years of 
estrogen therapy or when breakthrough 
bleeding occurs.

GPP

Discussion
This paper provides an overview of recommendations for the 
management of POI, from prevalence, symptoms, diagnosis and 
causation, to sequelae, monitoring, and treatment. Overall, 145 
recommendations have been formulated, 92 supported by re
search data and 53 good practice points (or statements) based 
primarily on clinical expertise. The guidelines are based on the 

best available evidence or, where data of sufficient quality were 
absent, on recommendations by the guideline group (good prac
tice points).

The current guideline and recommendations are an update of 
the ESHRE guideline: Management of women with POI, published 
in 2015/2016 (Webber et al., 2016). The key questions and topics 
covered in the guideline of 2015/2016 were updated based on the 
results of a scoping survey, and the evidence supporting the rec
ommendations was updated based on data published between 
2015 and 2024, where available.

Of importance are new data indicating a higher prevalence of 
POI, 3.5–3.7%, than was previously thought (Golezar et al., 2019; Li 

et al., 2023). This key finding emphasises that POI is not a rare dis
ease, and quite common when the prevalence data for both POI 
and early menopause (12.2%) are combined, with significant indi
vidual and public health implications.

Whilst most of the more recent studies confirm or clarify pre
vious recommendations, almost all guideline questions contain 

recommendations in which significant changes in clinical prac
tice are to be expected.

One of the key differences relates to the diagnosis of POI, 
where the 2015/2016 guidance recommended FSH assessments 
on two occasions to diagnose POI. However, a single FSH assess
ment in combination with the characteristic clinical picture is 
now considered sufficient for POI diagnosis, and a second FSH as
sessment is only required in case of diagnostic uncertainty, such 
as where the initial FSH level is inconclusive or not in keeping 
with the clinical picture. This change in guidance should facili
tate the rapid and efficient diagnosis of POI, which is particularly 
important in ensuring prompt commencement of treatment.

Guidance regarding the role of AMH testing in the diagnosis 
and prediction of POI is also provided. While AMH should not be 
used as a primary diagnostic test, it may be of value in confirma
tion of the diagnosis where there is uncertainty, though we 
should be mindful that it is still not universally available, partic
ularly in primary care.

Recognition of advances in genetic testing is also included with 
a recommendation regarding next-generation sequencing where 
available. Although access to such testing currently varies be
tween countries and regions, it is important that we strive to de
termine the aetiology of POI where possible as this may help to 
personalize individual and familial risks, particularly when linked 
to genes with specific implications for fertility and malignancy.

A new recommendation was introduced regarding care for 
women at the time of diagnosis, emphasising the psychological 
impact that diagnosis can have and the importance of sensitively 
conveying the diagnosis and shared decision making.

Emerging data indicate that changes in muscle parameters as
sociated with POI occur, and thus a topic on muscle health was 
included. More research is urgently required in this area.

A recommendation regarding the frequency of bone densi
tometry (DXA) (where available) to monitor osteopenia and oste
oporosis in women with POI was also an important change from 
the previous version as this should facilitate the management of 
one of the most common and troublesome long-term problems 
associated with POI. However, the value of repeated DXA moni
toring in women with normal bone density remains uncertain.

The updated guideline again emphasises the importance of 
HT for symptom relief and prevention of chronic diseases in 
women with POI. However, it extends the 2015/2016 guideline by 
including recommendations regarding estrogen doses and regi
mens and continuous use of the combined oral contraceptive.

Recommendations regarding testosterone therapy have also 
been updated, reflecting new evidence and a consensus state
ment regarding women at usual age of menopause, although fur
ther research in women with POI is still needed (Davis et al., 2019).

Although data specific to POI populations are lacking, recom
mendations regarding the use of non-pharmacological therapies for 
menopausal symptoms, lifestyle management, and complementary 
therapies are included, mainly extrapolated from women at usual 
age of menopause. Non-hormonal pharmacological therapies 
recommended for menopausal women with vasomotor symp
toms are likely to be effective in POI. Healthy lifestyle behav
iours will benefit women with POI and should underpin all 
recommended interventions. Complementary therapies should 
not be used instead of HT because of limited evidence regarding 
efficacy, particularly for the long-term health sequelae of POI.

Induction of puberty is now recommended from age 11 years 
with emphasis on the use of estradiol to optimize metabolic bene
fits, uterine, and breast development, rather than conjugated 
equine estrogens or ethinylestradiol.
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The literature searches not only resulted in recommendations 
being formulated but also highlighted a number of areas where 
the evidence was too scarce to formulate clear and strong recom
mendations. Of the evidence-based recommendations, almost 
76% were formulated as strong recommendations (i.e. appropri
ate for most women with POI), even if the evidence base was lim
ited to observational data (level very low or low), supporting a 
call for ongoing and future research.

Hence, the guideline group concluded that there is still an ur
gent need for more research on the most appropriate diagnostic 
and treatment options, but also to further elaborate the impact of 
estrogen deficiency on the health and life expectancy of the 
women diagnosed with POI. This guideline provides 30 recommen
dations for research, intended to inspire researchers, and hopefully 
also to facilitate funding for studies in POI (Supplementary File S1).

In summary, the 2024 Guideline on POI is a comprehensive up
date of the existing evidence and should assist healthcare professio
nals in the care of women with POI. Active involvement and input by 
patient representatives at all stages was central to the success of this 
endeavour. The detailed guideline document can be accessed via the 
societies’ websites (e.g. www.eshre.eu/guidelines). In order to maxi
mize uptake of the guideline, plans for dissemination and translation 
to complement the guideline are currently being deployed.

Supplementary data
Supplementary data are available at Human Reproduction 
Open online.

Data availability
The full guideline and supporting data (literature report, evi
dence tables) are available on www.eshre.eu/guidelines.
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