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An update: spontaneous premature ovarian failure is
not an early menopause
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Objective: To update clinicians regarding the management of women with spontaneous premature ovarian failure
(POF).
Design: Literature review and consensus building among three clinicians with experience in caring for women
with spontaneous POF.
Conclusion(s): Clearly the ovarian “failure” in this disorder is not permanent in all women. Approximately
5%–10% may conceive spontaneously and unexpectedly after the diagnosis. An integrated approach to manage-
ment is best, and there is a need to first address physical and mental health issues before addressing plans for
family building. Women with spontaneous POF are at increased risk of adrenal insufficiency, which should be
detected and managed appropriately, especially before proceeding to ovum or embryo donation procedures.
Young women with POF experience pathologically low serum E2 levels at least intermittently. Despite the
absence of controlled evidence for this specific population, physiologic replacement of ovarian steroid hormones
seems rational until the age of normal menopause. The disorder may be associated with other conditions that
require evaluation and management, including hypothyroidism, dry eye syndrome, abnormal karyotype, or a
premutation of the FMR1 gene. Finally, clinicians need to be sensitive to the emotional aspects of this disorder
when delivering the diagnosis and during subsequent management. (Fertil Steril� 2005;83:1327–32. ©2005 by
American Society for Reproductive Medicine.)

Key Words: Premature ovarian failure, premature menopause, hypergonadotropic amenorrhea, hypergonadotropic
hypergonadism, ovarian insufficiency, autoimmune oophoritis, estrogen, hormone replacement, adrenal insuffi-
ciency, hypothyroidism, FMR1, fragile X syndrome
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remature ovarian failure (POF) is a mysterious disorder. It
s not even clear that this is the best term to describe the
ondition. Other terms that have been used are premature
enopause, hypergonadotropic amenorrhea, hypergonado-

ropic hypogonadism, and ovarian insufficiency. Women
ith POF bring important questions to the clinician that need

o be addressed.

This discussion will focus on spontaneous POF, meaning
he condition was not induced by chemotherapy, radiation,
r surgery. The loss of endocrine ovarian function that
ccurs with POF has systemic effects and the associated loss
f fertility can have profound emotional effects. An inte-
rated approach to management that first addresses physical
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nd mental health issues before addressing plans for family
uilding is best.

S THIS PREMATURE MENOPAUSE?
enopause is defined as “permanent cessation of menses;

ermination of the menstrual life” (1). It normally occurs at
n average age of 50 years. Formerly known as premature
enopause, the disorder “POF” now generally describes a

yndrome consisting of amenorrhea, elevated menopausal
evel gonadotropins, and sex steroid (i.e., estrogen [E]) de-
ciency in women less than 40 years old (2).

At one time it was believed that an FSH level in the
enopausal range was prima facie evidence of ovarian fol-

icle depletion, equivalent to irreversible and permanent ces-
ation of ovarian function (3), resulting in use of the term
remature menopause. It has become clear that this is not the
ase (4). We now know that ovarian “failure” does not mean
ermanent cessation of ovarian function. Rather, approxi-

ately 50% of young women with this condition experience
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ntermittent and unpredictable ovarian function that can con-
inue for many years (4–8).

In one report a woman resumed cyclic ovulation after 8
ears of amenorrhea (4). Spontaneous pregnancies can even
ccur subsequent to the diagnosis in about 5%–10% of these
omen, sometimes many years later (9). In those women
ho have follicles remaining in the ovary, in most cases the

ollicles fail to function normally due to inappropriate lu-
einization (6).

Definitive criteria on which to establish a diagnosis of
OF have not been delineated, although an operational def-

nition in common use is at least 4 months of amenorrhea in
ssociation with menopausal level serum FSH concentra-
ions on two occasions (5, 10, 11). Clearly the fallacy of
sing elevated FSH levels alone to make a diagnosis of
rreversible ovarian failure has been established, and the
ame is true even for women who have experienced 4
onths of amenorrhea and menopausal symptoms as well (5,

).

Thus, the term POF is medically inaccurate, misleading to
atients, and for many patients both offensive and psycho-
ogically hurtful. The term hypergonadotropic amenorrhea is
ore accurate, although patients can have severely impaired

varian function without experiencing 4 months of complete
menorrhea. The term hypergonadotropic hypogonadism is
ore accurate still, but this term is a mouthful for patients

nd clinicians. “Ovarian insufficiency,” used in the French
iterature, may be better (12).

The term ovarian insufficiency communicates a sense that
he pathophysiology represents a continuum. Also, the term
ay be more acceptable to patients in that it reflects some
easure of hope with regard to spontaneous remission and

ubsequent pregnancy. To facilitate clinical research and
ommunication regarding patient care for this disorder there
s a need to delineate standardized diagnostic criteria and
erminology. Because ovarian insufficiency is in reality a
ontinuum, it seems logical that some sort of staging system
hould be developed.

AKING THE DIAGNOSIS
he first challenge is to make the diagnosis of POF in a

imely manner. One report found that more than 50% of
atients who presented with secondary amenorrhea saw
hree or more different clinicians before laboratory testing
as performed to make this diagnosis (13). A complete
iscussion regarding the differential diagnosis of secondary
menorrhea is beyond the scope of this review. Young
omen who experience loss of menstrual regularity for 3 or
ore consecutive months deserve appropriate evaluation at

heir first visit to a clinician (14).

In general, at a minimum, initial evaluation of amenorrhea
ill include measurement of serum prolactin, FSH, and
hyroid-stimulating hormone (TSH) (after pregnancy is ruled t

1328 Nelson et al. Spontaneous premature ovarian failure
ut). If FSH is in the menopausal range in a woman less than
0 years of age, the test should be repeated, along with
easurement of serum E2 to confirm hypogonadism. There

s no need to use the progestin-withdrawal test as a substitute
or measuring serum FSH and E2 levels. In fact, the proges-
in-withdrawal test may be misleading because of intermit-
ent ovarian function. One-half of women with POF will
espond to the progestin challenge, and the appropriate di-
gnosis will be delayed (4). Many of these patients withdraw
o progestin because the hypoestrogenism may be only in-
ermittent.

The second challenge is to inform the patient about the
iagnosis in a sensitive manner. Many women describe
eeling emotionally devastated after the diagnosis of POF.
he manner in which the diagnosis is delivered can impact

he degree of emotional trauma experienced. Thus, a care-
ully planned, sensitive approach is required when informing
atients of this diagnosis.

It is best to schedule a return visit to the office to review
he laboratory results and treatment options when this diag-
osis is suspected. It is also important to explain that remis-
ions and spontaneous pregnancies can occur, and that POF
iffers from the normal menopause in important ways.
cheduling sufficient time to go over the medical and emo-

ional impact of the diagnosis is essential.

EFINING THE ETIOLOGY
hen ovarian failure presents as primary amenorrhea, ap-

roximately 50% will be associated with an abnormal karyo-
ype (4). However, most cases of spontaneous POF present
s secondary amenorrhea. One series found an abnormal
aryotype in only 13% of a select group of younger women
ho developed secondary amenorrhea due to POF (at age 30
ears or less) (4). Thus, in most cases the diagnosis will be
6,XX spontaneous POF, meaning the karyotype is normal.

In 90% of cases no etiology for spontaneous POF will be
dentified, even after a thorough evaluation. Approximately
% of women with 46,XX spontaneous POF will have
teroidogenic cell autoimmunity as the mechanism of POF
15, 16).

Approximately 6% of women with 46,XX spontaneous
OF will have premutations in the FMR1 gene (17, 18). This

s the gene responsible for fragile X syndrome, the most
ommon cause of familial mental retardation. The risk of
aving an FMR1 premutation is higher if there is a family
istory of POF (17, 18).

It is critical to take a family history. Women who have
elatives with spontaneous POF should be referred for ge-
etic counseling. Furthermore, a family history of either
ragile X syndrome, unexplained mental retardation, demen-
ia, a child with developmental delay, or a tremor/ataxia
yndrome is reason for genetic counseling. It is now known

hat premutations in the FMR1 gene, once thought to be an

Vol. 83, No. 5, May 2005
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symptomatic carrier state, can be associated with a neuro-
egenerative disorder (19, 20).

Specific genetic testing for the FMR1 gene is clinically
vailable. Approximately 14% of women with familial POF
ill have a premutation in the FMR1 gene as compared with
% of women with isolated POF (18). Women found to have
premutation in the FMR1 gene are at risk of having a child
ith mental retardation, should they be one of the 5%–10%
ho conceive.

For women with sporadic spontaneous POF, no analysis
f the cost/benefit or ethical, legal, or social implications of
uch testing is available to inform what constitutes appro-
riate genetic evaluation. Referring these patients to a re-
earch group that is funded to study the genetics of POF is a
ossible solution. There are other rare genetic causes of
amilial POF for which routine genetic testing in sporadic
ases is now not clinically indicated, such as mutations
nvolving FSHR (FSH receptor), GALT (galactose-1-phos-
hate uridylytransferase associated with galactosemia),
OXL2 (a forkhead transcription factor associated with

he blepharophimosis/ptosis/epicantus inversus syndrome),
NHA (inhibin alpha gene), EIF2B (a family of genes asso-
iated with central nervous system leukodystrophy and ovar-
an failure), BMP15 (bone morphogenetic protein 15), and
IRE (autoimmune regulator gene associated with the auto-

mmune polyendocrinopathy-candidiasis-ectodermal dystro-
hy syndrome) (21–31).

Autoimmune lymphocytic oophoritis, the mechanism of
he ovarian failure in steroidogenic cell autoimmunity, was
riginally reported in association with adrenal insufficiency
Addison disease) (15, 32). It is important to identify the
mall subset of women presenting with POF who have
ssociated steroidogenic cell autoimmunity. This can be
ccomplished by testing for adrenal antibodies using an
ndirect immunofluorescence assay (the test is commercially
vailable).

One review reported that all patients with histologically
onfirmed lymphocytic autoimmune oophoritis had adrenal
ntibodies detected (when tested) (15). There is evidence
lso that 21-hydroxylase antibodies measured by an immu-
oprecipitation assay is generally in good agreement with
esults testing for adrenal cortex antibodies by indirect im-
unofluorescence, although a variety of antibodies to ste-

oidogenic enzymes can be detected in patients with steroi-
ogenic cell autoimmunity (33). Testing for adrenal
ntibodies by indirect immunofluorescence will identify the
% of women with spontaneous POF who have steroido-
enic cell autoimmunity and are at risk of adrenal insuffi-
iency, a potentially fatal disorder (16, 34, 35). Presently
here is no test to detect ovarian-specific antibodies that has
ny proven clinical utility (36, 37).

When POF and adrenal insufficiency occur together the
varian failure presents first in 9 of 10 cases (38). A few

omen, about 2%, will have asymptomatic adrenal insuffi- l

ertility and Sterility�
iency when they initially present with spontaneous POF,
nd will be at risk of developing adrenal crisis. It is critical
o identify women with adrenal insufficiency before pro-
eeding to egg donation. Untreated adrenal insufficiency
uring pregnancy is associated with a high incidence of
erious fetal and maternal complications, such as fetal death
n utero and postpartum adrenal crisis (39).

Adrenal antibody testing not only detects women who
ay have occult adrenal insufficiency at the time of their

nitial presentation, but also identifies women who should be
ollowed closely for the subsequent development of adrenal
nsufficiency (40, 41). Screening by measuring a morning
erum cortisol level in this population has been shown to
ave low sensitivity and specificity (16). Also, the ACTH
timulation test was developed as a diagnostic test, not as a
creening test.

When used as a screening test, the ACTH stimulation test
as a false-positive rate nearly the same as the frequency of
drenal insufficiency in this population (upper 95% confi-
ence limit is 5%) (16). Therefore, the ACTH stimulation
est should be reserved as a diagnostic test for women with
ymptoms of adrenal insufficiency or with positive adrenal
ntibodies. Women with positive adrenal antibodies will
equire referral to a medical endocrinologist for additional
valuation and long-term follow-up of their adrenal function.
here is a need for longitudinal studies to better assess the
atural history of adrenal function in women who present
ith spontaneous POF.

ANAGING THE PATIENT
ealth can be defined as a complete state of physical, mental,

piritual, and social well-being. The diagnosis of POF can
ave effects on all of these aspects of health. Here our
iscussion is limited to the health implications for women
ith 46,XX spontaneous POF. Women found to have an

bnormal karyotype or a premutation in the FMR1 gene have
dditional health implications that are beyond the scope of
his discussion.

motional Health
ost women want guidance on how to cope with the emo-

ional sequelae of this diagnosis, but few ask for it directly.
t is important for clinicians to lead the way on this. A simple
tatement such as “many patients with POF feel that this is
very difficult diagnosis to accept emotionally” can be an

ffective entrée into this discussion. Also, helping patients
dentify individuals with whom they feel comfortable dis-
ussing the emotional aspects of this diagnosis and sources
f emotional support facilitates needed dialogue.

An association between POF and psychological distress
as been reported, and it has been suggested that psycholog-
cal care should be included in its management (42). Hearing
he news of the diagnosis has been described as similar to

earning about a death in the family. These feelings of loss

1329
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nd grief, combined with the disturbed sleep and other
hysical symptoms of E deficiency, create a special set of
eeds. Feelings of anger, sadness, guilt, and shame can be
verwhelming as patients realize the implications of the
iagnosis and the impact on fertility.

Young women are emotionally unprepared for the diag-
osis of POF, and this is understandable. Even women who
xperience natural menopause in their 50s, and are thus
fforded a period of adjustment to an anticipated natural
hysiologic event, often grapple with emotional issues re-
ated to the end of fertility, body image, sexuality, aging, and
he long-term health implications of the associated E defi-
iency. As with any life-altering diagnosis, patients with
pontaneous POF may experience a sense of loss of control
nd helplessness, and clinicians can play a key role in
lleviating this.

It is important to refer patients to additional accurate
ources of information and to assess the strength of their
urrent social support network. Most women with POF ben-
fit from meeting other women with the condition; therefore
eferral to an organization such as the POF Support Group
an be helpful (http://pofsupport.org). Also, many women
ill benefit from a baseline evaluation with a professional

ounselor to assess level of depression, anxiety, and coping
bilities. It is important to evaluate the POF in the context of
ther issues the patient may be encountering in her life. In
ome cases ongoing group or individual therapy is needed,
nd in some cases psychotropic medication may prove ben-
ficial.

strogen Deficiency
omen with POF experience intermittent symptoms of
enopause including vasomotor symptoms, sleep distur-

ance, and vaginal dryness. They appear to be at increased
isk for developing osteoporosis and cardiovascular disease
espite the sometimes intermittent hypoestrogenism (43–
6). Due to recent reports many women with spontaneous
OF have significant fears about E therapy.

It is not scientifically valid to apply results of the Wom-
n’s Health Initiative, a study of older menopausal women,
o young women with POF. Young women with POF expe-
ience pathologically low serum E2 levels compared to their
eers who have normal ovarian function. Our clinical judg-
ent suggests that remaining sex steroid deficient as a young
oman carries a greater long-term health risk than does

eplacing the hormones normally supplied by the ovaries.

For young women with POF hormonal therapy is truly
eplacing ovarian hormones, just as treatment for juvenile
iabetes replaces insulin. At age 50 years or so, these women
oin the ranks of normally menopausal women and can then
e managed as such. In sum, the risk/benefit analysis for
xtending ovarian hormone therapy for normally meno-
ausal women differs from that for replacing ovarian hor-

ones in young women with POF, and this needs to be r

1330 Nelson et al. Spontaneous premature ovarian failure
larified for patients. Because these women are at increased
isk for osteoporosis, they should be also be advised regard-
ng calcium intake (1,200–1,500 mg/d), daily weight bearing
xercise, and the need to take a daily multivitamin to avoid
itamin D deficiency.

There are no controlled studies regarding the ideal hor-
one replacement strategy for young women with sponta-

eous POF. There is room for individualization. Most
omen do well using a 100-�g E2 transdermal patch, which

verts the first-pass effect on the liver and can be considered
ull-dose physiologic replacement for young women. On
verage this achieves a serum E2 level of 100 pg/mL, near
he normal mean E2 level for normally cycling women of
04 pg/mL (47, 48). Oral E can be given to women who
refer this route of administration.

Typically, about twice as much E as is required for post-
enopausal women is needed to alleviate symptoms (100-�g

2 patch, 2 mg daily dose of oral micronized E2, or 1.25 mg of
onjugated equine E). Cyclic medroxyprogesterone acetate
MPA; 10 mg/d) or oral micronized P (200 mg/d) for 12 days
ach month should be given to induce regular monthly with-
rawal bleeding. Progestin withdrawal less frequently than each
onth has been associated with the development of endometrial

yperplasia in older women (49). A case can be made for
roviding a 10-mg dose of MPA or equivalent to fully induce a
ecretory pattern (50, 51). Lower doses may reduce side effects
ut require monitoring. Still some patients may prefer a less
requent progestin withdrawal with appropriate monitoring.

If a menstrual period is late, a pregnancy test should be
erformed and the therapy stopped if positive. Generally oral
ontraceptives (OC) are not recommended as hormone re-
lacement in spontaneous POF because these preparations
ontain more steroid hormone than is required for physio-
ogic replacement. Furthermore, women who wish to avoid
regnancy should use a barrier method because the OC is not
eliable in women with this disorder, perhaps due to the
levated gonadotropin levels in this condition.

ypothyroidism
atients with spontaneous POF may have associated auto-

mmune disorders (52). Approximately 20% of women with
pontaneous POF develop autoimmune hypothyroidism (53).

hen the diagnosis of POF is made, one should measure
SH and free T4 and check for the presence of serum thyroid
eroxidase autoantibodies.

drenal Insufficiency
s noted, approximately 4% of women with spontaneous
OF will test positive for adrenal antibodies and are at

ncreased risk of developing autoimmune adrenal insuffi-
iency, a potentially fatal disorder (16). Young women with
OF who have not been adequately screened regarding ad-

enal function are at risk of subsequently developing an

Vol. 83, No. 5, May 2005
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cute adrenal crisis and complications of pregnancy should
hey conceive (39, 53).

ndrogen Insufficiency
s a group, women with POF are androgen deficient, but the

linical significance of this is not clear (54–56). More research
s needed regarding androgen replacement in these women.

ry Eye Syndrome
omen with 46,XX spontaneous POF have been shown to

ave an increased incidence of ocular surface disease as com-
ared to control women (57). Findings meeting diagnostic
riteria for dry eye syndrome were found in 20% of patients as
ompared with 3% of controls. The mechanism of the dry eye
isease in these women has yet to be determined. For symp-
omatic women, referral for specialized evaluation and care is in
rder. There is controversy as to whether E therapy helps dry
ye symptoms or makes them worse (58, 59).

ther Autoimmune Diseases
lthough hypothyroidism and adrenal insufficiency are the
ost common autoimmune disorders to be found in associ-

tion with spontaneous POF, the disorder may occur in
ssociation with other autoimmune diseases such as systemic
upus erythematosis (SLE) or myasthenia gravis (52). These
re much less common, however, and laboratory evaluation
or other autoimmune disorders should be directed by spe-
ific clinical indications.

eproductive Health
omen with POF are relieved to learn that their chance of

ubsequent spontaneous conception is about 5%–10%, not
ero (60). It is frustrating, however, that there are no proven
herapies to improve ovarian function and increase this rate.
he occult ovarian function that occurs is intermittent and
npredictable; therefore it is useless to attempt to time in-
ercourse to improve conception rates. Those interested in
onception should attempt to have coitus two or three times
week so sperm will be present should one of these unpre-

ictable ovulations occur.

Hormone replacement therapy or use of OC as described
ill not prevent conception. To avoid prolonged fetal expo-

ure to exogenous sex steroids, patients should keep a men-
trual calendar and get a pregnancy test as soon as a men-
trual period is late.

Once endocrine and emotional health issues relating to
OF are satisfactorily addressed, couples are ready to move
orward to make decisions about reproduction. Sufficient
ime needs to be given for grieving and emotional healing
fter couples receive the diagnosis of POF before making a
ecision about alternative family building options, such as
onor egg IVF. Other options include childfree living for a

hile in the hopes of achieving a spontaneous pregnancy,

ertility and Sterility�
hoosing a life without children for the long term, adoption,
r embryo donation. Unproven treatments should be avoided
ecause they set patients up for failure. They also carry a real
isk of interfering with a spontaneous conception that would
ave occurred had the system not been perturbed by the
nproven intervention.

ONCLUSION
oung women who develop spontaneous POF have unique
eeds that require special care. The condition differs from
ormal menopause in several important ways. These patients
enefit greatly from an integrated approach involving a solid
nd ongoing relationship with sensitive and well-informed
linicians.

EFERENCES
1. Stedman’s Medical Dictionary. 27 ed. Philadelphia: Lippincott Wil-

liams & Wilkins, 2000.
2. De Moraes-Ruehsen M, Jones GS. Premature ovarian failure. Fertil

Steril 1967;18:440–61.
3. Goldenberg RL, Grodin RL, Rodbard D, Ross GT. Gonadotropins in

women with amenorrhea. Am J Obstet Gynecol 1973;116:1003–9.
4. Rebar RW, Erickson GF, Yen SSC. Idiopathic premature ovarian failure:

clinical and endocrine characteristics. Fertil Steril 1982;37:35–41.
5. Rebar RW, Connolly HV. Clinical features of young women with

hypergonadotropic amenorrhea. Fertil Steril 1990;53:804–10.
6. Nelson LM, Anasti JN, Kimzey LM, Defensor RA, Lipetz KJ, White

BJ, et al. Development of luteinized Graafian follicles in patients with
karyotypically normal spontaneous premature ovarian failure. J Clin
Endocrinol Metab 1994;79:1470–5.

7. Conway GS, Kaltsas G, Patel A, Davies MC, Jacobs HS. Character-
ization of idiopathic premature ovarian failure. Fertil Steril 1996;65:
337–41.

8. Taylor AE, Adams JM, Mulder JE, Martin KA, Sluss PM, Crowley
WFJ. A randomized, controlled trial of estradiol replacement therapy in
women with hypergonadotropic amenorrhea. J Clin Endocrinol Metab
1996;81:3615–21.

9. van Kasteren YM, Schoemaker J. Premature ovarian failure: a system-
atic review on therapeutic interventions to restore ovarian function and
achieve pregnancy. Hum Reprod Update 1999;5:483–92.

0. Nelson LM, Kimzey LM, White BJ, Merriam GR. Gonadotropin sup-
pression for the treatment of karyotypically normal spontaneous pre-
mature ovarian failure: a controlled trial. Fertil Steril 1992;57:50–5.

1. Anasti JN. Premature ovarian failure: an update. Fertil Steril 1998;70:
1–15.

2. Christin-Maitre S, Bouchard P. Genes and ovarian insufficiency. Ann
Endocrinol (Paris) 1999;60:118–22.

3. Alzubaidi NH, Chapin HL, Vanderhoof VH, Calis KA, Nelson LM.
Meeting the needs of young women with secondary amenorrhea and
spontaneous premature ovarian failure. Obstet Gynecol 2002;99:720–5.

4. Stenchever MA, Droegemueller W, Herbst AL, Mishell DRJ. Primary and
secondary amenorrhea. In: Stenchever MA, Droegemueller W, Herbst AL,
Mishell DRJ, eds. Comprehensive gynecology. St. Louis: Mosby, 2001:
1099–123.

5. Hoek A, Schoemaker J, Drexhage HA. Premature ovarian failure and
ovarian autoimmunity. Endocrinol Rev 1997;18:107–34.

6. Bakalov VK, Vanderhoof VH, Bondy CA, Nelson LM. Adrenal anti-
bodies detect asymptomatic auto-immune adrenal insufficiency in
young women with spontaneous premature ovarian failure. Hum Re-
prod 2002;17:2096–100.

7. Marozzi A, Vegetti W, Manfredini E, Tibiletti MG, Testa G, Crosignani
PG, et al. Association between idiopathic premature ovarian failure and

fragile X premutation. Hum Reprod 2000;15:197–202.

1331



1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

8. Sherman SL. Premature ovarian failure in the fragile X syndrome. Am J
Med Genet 2000;97:189–94.

9. Hagerman RJ, Hagerman PJ. The fragile X premutation: into the
phenotypic fold. Curr Opin Genet Dev 2002;12:278–83.

0. Hagerman RJ, Leavitt BR, Farzin F, Jacquemont S, Greco CM, Brunberg
JA, et al. Fragile-X-associated tremor/ataxia syndrome (FXTAS) in fe-
males with the FMR1 premutation. Am J Hum Genet 2004;74:1051–6.

1. Aittomaki K, Lucena JLD, Pakarinen P, Sistonen P, Tapanainen J,
Gromoll J, et al. Mutation in the follicle-stimulating hormone receptor
gene causes hereditary hypergonadotropic ovarian failure. Cell 1995;
82:959–68.

2. Aittomaki K, Herva R, Stenman UH, Juntunen K, Ylostalo P, Hovatta
O, et al. Clinical features of primary ovarian failure caused by a point
mutation in the follicle-stimulating hormone receptor gene. J Clin
Endocrinol Metab 1996;81:3722–6.

3. Kaufman FR, Kogut MD, Donnell GN, Goebelsmann U, March C,
Koch R. Hypergonadotropic hypogonadism in female patients with
galactosemia. N Engl J Med 1981;304:994–8.

4. Crisponi L, Deiana M, Loi A, Chiappe F, Uda M, Amati P, et al. The
putative forkhead transcription factor FOXL2 is mutated in blepharo-
phimosis/ptosis/epicanthus inversus syndrome. Nat Genet 2001;27:
159–66.

5. Bodega B, Porta C, Crosignani PG, Ginelli E, Marozzi A. Mutations in
the coding region of the FOXL2 gene are not a major cause of
idiopathic premature ovarian failure. Mol Hum Reprod 2004;10:555–7.

6. De Baere E, Dixon MJ, Small KW, Jabs EW, Leroy BP, Devriendt K,
et al. Spectrum of FOXL2 gene mutations in blepharophimosis-ptosis-
epicanthus inversus (BPES) families demonstrates a genotype–pheno-
type correlation. Hum Mol Genet 2001;10:1591–600.

7. Fogli A, Rodriguez D, Eymard-Pierre E, Bouhour F, Labauge P,
Meaney BF, et al. Ovarian failure related to eukaryotic initiation factor
2B mutations. Am J Hum Genet 2003;72:1544–50.

8. Di Pasquale E, Beck-Peccoz P, Persani L. Hypergonadotropic ovarian
failure associated with an inherited mutation of human bone morpho-
genetic protein-15 (BMP15) gene. Am J Hum Genet 2004;75:106–11.

9. Ahonen P, Myllarniemi S, Sipila I, Perheentupa J. Clinical variation of
autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy
(APECED) in a series of 68 patients. N Engl J Med 1990;322:1829–36.

0. Nagamine K, Peterson P, Scott HS, Kudoh J, Minoshima S, Heino M, et
al. Positional cloning of the APECED gene. Nat Genet 1997;17:393–8.

1. The Finnish–German APECED Consortium. An autoimmune disease,
APECED, caused by mutations in a novel gene featuring two PHD-type
zinc-finger domains. Autoimmune Polyendocrinopathy-Candidiasis-
Ectodermal Dystrophy. Nat Genet 1997;17:399–403.

2. Irvine WJ, Chan MMW, Scarth L, Kolb FO, Hartog M, Bayliss RIS, et
al. Immunological aspects of premature ovarian failure associated with
idiopathic Addison’s disease. Lancet 1968;2:883–90.

3. Chen S, Sawicka J, Betterle C, Powell M, Prentice L, Volpato M, et al.
Autoantibodies to steroidogenic enzymes in autoimmune polyglandular
syndrome, Addison’s disease, and premature ovarian failure. J Clin
Endocrinol Metab 1996;81:1871–6.

4. Betterle C, Rossi A, Dalla Pria S, Artifoni A, Pedini B, Gavasso S, et
al. Premature ovarian failure: autoimmunity and natural history. Clin
Endocrinol 1993;39:35–43.

5. Falorni A, Laureti S, Candeloro P, Perrino S, Coronella C, Bizzarro A,
et al. Steroid-cell autoantibodies are preferentially expressed in women
with premature ovarian failure who have adrenal autoimmunity. Fertil
Steril 2002;78:270–9.

6. Wheatcroft NJ, Salt C, Milford-Ward A, Cooke ID, Weetman AP.
Identification of ovarian antibodies by immunofluorescence, enzyme-
linked immunosorbent assay or immunoblotting in premature ovarian
failure. Hum Reprod 1997;12:2617–22.

7. Novosad JA, Kalantaridou SN, Tong ZB, Nelson LM. Ovarian anti-
bodies as detected by indirect immunofluorescence are unreliable in the
diagnosis of autoimmune premature ovarian failure: a controlled eval-
uation. BMC Womens Health 2003;3:2.

8. Turkington RW, Lebovitz HE. Extra-adrenal endocrine deficiencies in

Addison’s disease. Am J Med 1967;43:499–507.

1332 Nelson et al. Spontaneous premature ovarian failure
9. Ambrosi B, Barbetta L, Morricone L. Diagnosis and management of
Addison’s disease during pregnancy. J Endocrinol Invest 2003;26: 698–
702.

0. Betterle C, Volpato M, Rees SB, Furmaniak J, Chen S, Greggio NA, et al.
I. Adrenal cortex and steroid 21-hydroxylase autoantibodies in adult pa-
tients with organ-specific autoimmune diseases: markers of low progres-
sion to clinical Addison’s disease. J Clin Endocrinol Metab 1997;82:
932–8.

1. Betterle C, Volpato M, Pedini B, Chen S, Smith BR, Furmaniak J. Adrenal-
cortex autoantibodies and steroid-producing cells autoantibodies in patients
with Addison’s disease: comparison of immunofluorescence and immuno-
precipitation assays. J Clin Endocrinol Metab 1999;84:618–22.

2. Liao KL, Wood N, Conway GS. Premature menopause and psycholog-
ical well-being. J Psychosom Obstet Gynaecol 2000;21:167–74.

3. Ohta H, Sugimoto I, Masuda A, Komukai S, Suda Y, Makita K, et al.
Decreased bone mineral density associated with early menopause
progresses for at least ten years: cross-sectional comparisons between
early and normal menopausal women. Bone 1996;18:227–31.

4. Anasti JN, Kalantaridou SN, Kimzey LM, Defensor RA, Nelson LM.
Bone loss in young women with karyotypically normal spontaneous
premature ovarian failure. Obstet Gynecol 1998;91:12–5.

5. Jacobsen BK, Knutsen SF, Fraser GE. Age at natural menopause and
total mortality and mortality from ischemic heart disease: the Adventist
Health Study. J Clin Epidemiol 1999;52:303–7.

6. de Kleijn MJ, van der Schouw YT, Verbeek AL, Peeters PH, Banga JD,
van der Graff Y. Endogenous estrogen exposure and cardiovascular mor-
tality risk in postmenopausal women. Am J Epidemiol 2002;155:339–45.

7. Mishell DR Jr, Nakamura RM, Crosignani PG, Stone S, Kharma K,
Nagata Y, et al. Serum gonadotropin and steroid patterns during the
normal menstrual cycle. Am J Obstet Gynecol 1971;111:60–5.

8. Chetkowski RJ, Meldrum DR, Steingold KA, Randle D, Lu JK, Eggena
P, et al. Biologic effects of transdermal estradiol. N Engl J Med
1986;314:1615–20.

9. Bjarnason K, Cerin A, Lindgren R, Weber T. Adverse endometrial
effects during long cycle hormone replacement therapy. Scandinavian
Long Cycle Study Group. Maturitas 1999;32:161–70.

0. Gibbons WE, Moyer DL, Lobo RA, Roy S, Mishell DR Jr. Biochemical
and histologic effects of sequential estrogen/progestin therapy on the
endometrium of postmenopausal women. Am J Obstet Gynecol 1986;
154:456–61.

1. Hertz R. Comments. In: Villee CA, ed. Control of ovulation. New
York: Pergamon Press, 1961:221.

2. LaBarbera AR, Miller MM, Ober C, Rebar RW. Autoimmune etiology
in premature ovarian failure. Am J Reprod Immunol 1988;16:115–22.

3. Kim TJ, Anasti JN, Flack MR, Kimzey LM, Defensor RA, Nelson LM.
Routine endocrine screening for patients with karyotypically normal
spontaneous premature ovarian failure. Obstet Gynecol 1997;89:777–9.

4. Hartmann BW, Kirchengast S, Albrecht A, Laml T, Soregi G, Huber
JC. Androgen serum levels in women with premature ovarian failure
compared to fertile and menopausal controls. Gynecol Obstet Invest
1997;44:127–31.

5. Elias AN, Pandian MR, Rojas FJ. Serum levels of androstenedione,
testosterone and dehydroepiandrosterone sulfate in patients with pre-
mature ovarian failure to age-matched menstruating controls. Gynecol
Obstet Invest 1997;43:47–8.

6. Doldi N, Belvisi L, Bassan M, Fusi FM, Ferrari A. Premature ovarian failure:
steroid synthesis and autoimmunity. Gynecol Endocrinol 1998;12:23–8.

7. Smith JA, Vitale S, Reed GF, Grieshaber SA, Goodman LA, Vander-
hoof VH, et al. Dry eye signs and symptoms in women with premature
ovarian failure. Arch Ophthalmol 2004;122:151–6.

8. Jensen AA, Higginbotham EJ, Guzinski GM, Davis IL, Ellish NJ. A
survey of ocular complaints in postmenopausal women. J Assoc Acad
Minor Phys 2000;11:44–9.

9. Schaumberg DA, Buring JE, Sullivan DA, Dana MR. Hormone replace-
ment therapy and dry eye syndrome. JAMA 2001;286:2114–9.

0. van Kasteren YM, Schoemaker J. Premature ovarian failure: a system-
atic review on therapeutic interventions to restore ovarian function and

achieve pregnancy. Hum Reprod Update 1999;5:483–92.

Vol. 83, No. 5, May 2005


	An update: spontaneous premature ovarian failure is not an early menopause
	IS THIS PREMATURE MENOPAUSE
	MAKING THE DIAGNOSIS
	DEFINING THE ETIOLOGY
	MANAGING THE PATIENT
	Emotional Health
	Estrogen Deficiency
	Hypothyroidism
	Adrenal Insufficiency
	Androgen Insufficiency
	Dry Eye Syndrome
	Other Autoimmune Diseases
	Reproductive Health

	CONCLUSION
	REFERENCES


