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SUM M ARY

We herein present a case of pregnancy in a 39-year- 
old woman with secondary amenorrhea, 
hypergonadotropinemia, and hypoestrogenemia 
achieved after the use of hormone replacement 
therapy for two months. This has made us review the 
literature to search for the pregnancies reported on 
patients with premature ovarian failure. Surprisingly, 
we have found 43 pregnancies in 37 cases. It was 
also interesting to see that hormone replacement 
therapy had been included in the treatment protocol 
in about 55 % of the pregnancies and 23 % had oc
curred spontaneously. The treatment modalities and 
their mechanism of action are discussed.
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IN TR O D U C T IO N

Premature ovarian failure (POF) or premature 
menopause is the appearance of primary or 
secondary amenorrhea, hypergonadotropinemia and 
hypoestrogenemia in women before the age of 40 
(1-3). It represents a condition in which the ovaries 
have undergone differentiation and have functioned 
but function failed before the usual time of 
menopause because of an acceleration of the 
naturally occurring process of atresia of oocytes (4). 
The condition is benign, but has a marked emotional 
impact, especially in women who are desirous of get
ting pregnant.

We have recently achieved a pregnancy in a patient 
with POF by using hormone replacement therapy 
(HRT) and reviewed the literature to find out the 
pregnancies reported on women with this condition, 
with special attention to the therapies administered 
and the underlying causes.

C A S E  R E P O R T

A 39-year-old lady was referred by her general 
practitioner with secondary amenorrhea of 15 
months' duration and secondary infertility. She had

conceived previously twice, 4 and 3 years prior to her 
referral. The first pregnancy was spontaneous and 
the second followed an induction of ovulation with 
clomiphene citrate. Both pregnancies had ended in 
intrauterine deaths at 22 and 23 weeks gestations. 
All investigations after the pregnancies including fetal 
histopathology, thyroid function tests and 
chromosomal analysis of both partners showed no 
abnormality except that smooth muscle and reticulin 
antibodies were positive. Before her attendance at 
our clinic she had been investigated at another 
hospital where gonadotropins were noted to be 
elevated on two occasions.

The patient had her menarche at the age of 13. Her 
menstrual periods were regular, occurring every 26 to 
30 days with 3 to 6 days of bleeding. During two 
years prior to the last menses she had become 
oligomenorrheic. The patient had nothing relevant to 
her condition in the past medical and family history.

On examination she appeared quite well. General 
physical and pelvic examinations revealed no 
abnormalities .LH and FSH levels measured 3 times 
two weeks apart were found to be in the menopausal 
range (FSH 40IU/I.LH 40IU/I), estradiol was low (less 
than 30 pg/ml) and prolactin level was normal.

After a full discussion of her condition, two options 
were offered to the patient: 1. Ovulation induction 
with HMG following the use of GnRH analogs or est
rogens. 2. Consideration of GIFT or IVF-ET with 
donor oocyte. She was put on HRT and started 
having cyclical bleeding. In the third cycle she missed 
her menses and found to be pregnant.

She had an uncomplicated pregnancy and delivered 
a healthy baby at term. After the delivery she has had 
no menses and commenced HRT.

T H E  L ITE R A TU R E  R EVIEW

We have been able to find 43 pregnancies in 37 
patients clinically diagnosed as POF and published 
so far in the literature (Table I) (5-26).
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Table I. Documentation of pregnancies in the literature, occurred In patients with premature ovarian failure

Number Therapy
Observers of pregnancies (duration in Outcome of
(year) (patients) Diagnosis* months) pregnancy

Polansky et al (1976) 1 (D POF** HRT** (1) - PT** Ongoing
Shapiro et al (1977) 1 (D POF HRT (3) ND**
Shangold et al (1977) 1 (D POF HRT (4) CS**
Starup et al (1978) 3(2) TS**, 45x0 HRT (180) - PT IUD**

TS, 45x0 HRT (3) - PT CS
(AOD)** HRT, cortisone (36) CS

Szlachter 3(3) POF HRT (27) Ongoing
et al (1979) POF HRT (12) TOP**

POF HRT (4) ND
Wright et al (1979) 1 (D POF SP** ND
Johnson et al (1979) 1 O) POF HMG** (1) ?
O'Herlihy et al (1980) 8(6) POF*** SP ND

POF*** SP ND
POF*** SP ND
POF*** SP Ongoing
POF*** SP Onqoinq
POF*** HMG (?) ND
POF*** HMG (?) ND
POF*** CC** (?) ND

Ataya et al (1983) 1 (D POF SP SA**
Voight (1984) 1 (D POF HRT (12) BO**
Check and 2(2) POF HRT + HMG (2) Ongoing
Chase (1984) POF HRT + HMG (5) Onqoinq
Ohsawa et al (1985) 1 (1) POF HRT (18) ND
Amos (1985) 3(1) POF HMG (1) BO

POF HRT (1) BO
POF HRT (16) ND

Finer 1 (D (AOD) Hydrocortisone, ND
et al (1985) fludrocortisone,

L - thyroxine (2)
Alper 6(6) POF HRT (10) EP**
et al (1986) POF OC (7) - PT TOP

POF HRT (12) - PT ND
POF HRT (1) ND
POF SP ND
TS HRT (60), OC (24) CS

Chan et al (1987) 1 (D POF HRT (12) CS
Cowchock 1 (D (AOD) Prednisone,
et al (1988) Fludrocortisone

(3), HRT (120) ND
Taylor 2(1) (AOD) HRT, cortisone,
et al (1989) fludrocortisone (120) IUD

(AOD) SP ND
Check et al (1989) 1 (D (AOD) O C (1)- PT ?
Check et al (1989) 1 (D POF HRT + HMG (7) CS
Jequier (1990) 2(2) POF HRT (7) ND

ROS HRT (1) Onqoinq
Letterie (1990) 1 (D POF SP ND

* Patients with neither ovarian biopsy nor antiovarian antibody report have been classified as POF. But 
for some patients the most likely diagnosis based on available data is given in brackets.

’ * POF indicates premature ovarian failure : ROS, resistant ovary syndrome; aod, autoimmune ovarian 
disease; HRT, hormone replacament therapy; HMG, human menopausal gonadotropins; OC, oral 
contraceptives; CC, clomiphene citrate; Sp, spontaneous pregnancy; ND, normal delivery; CS, cesa
rean section; TOP, termination of pregnancy; PT, posttreatment; IUD, intrauterine death;Ts, Turner’s 
syndrome; SA, spontaneous abortion; BO, blighted ovum and EP, ectopic pregnancy.

*** The patients do not properly fit the description of POF.
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Classification of the cases according to the etiology 
and treatment schedule is as follows (Table II): In 26 
cases (70 percent) the etiology was not known 
because either it was not properly investigated (some 
cases had been labelled as resistant ovary syndrome 
without an ovarian biopsy) or the investigations were 
inconclusive. All these patients have been classified 
under idiopathic cases. In this group 14 pregnancies 
occurred with HRT, 4 with HMG, 3 with HRT+HMG, 
1 with CC while 8 pregnancies developed 
spontaneously.

In 2 patients, a genetic disorder appeared to be 
responsible for the condition. One of them who had 
Turner's syndrome used HRT twice and became 
pregnant shortly after the discontinuation of the 
therapy each time. In the other patient a mosaicism 
of 45, X0 was detected and she fell pregnant while 
receiving oral contraceptives (0C).

The autoimmune ovarian disease group consisted Of 
5 patients who were diagnosed when there was an

evidence of antiovarian antibodies or an ovarian 
histopathology suggesting an autoimmune etiology or 
a strong suspicion of the disease in view of the 
concurrent occurence of other autoimmune diseases. 
In this group one spontaneous pregnancy occurred; 
in one patient pregnancy followed the cessation of 1 
month course of 0C therapy for an ovarian cyst and 4 
other pregnancies developed while the patients were 
taking cortisone either alone (1 case) or in 
combination with HRT (3 cases).

2 pregnancies occurred in 2 patients with POF, 
apparently due to chemotherapy, one spontaneously 
and the other following 7 month course of 0C use. 
One patient whose ovarian function failed after 
radiotherapy conceived with HRT.

There has been only one patient with histologic 
evidence of resistant ovary syndrome, who achieved 
pregnancy with HRT.

Table III shows outcome of the pregnancies. Of these

Table II. Pregnancies achieved by various treatment schedules in POF.

CC HMG HRT
HRT + 
HMG OC

HRT + 
Cortisone Cortisone

Spont.
Pregn.

Total pregn. 
(Patients)

Idiopathic
cases 1 4 14 3 8 30 (26)

Genetic
etiology 2 1 3(2)

Autoimmune
disease 1 3 1 1 6(5)

Chemotherapy 
induced - POF 1 1 2(2)

Radiotherapy 
induced - POF 1 1 (1)

Resistant 
ovary syndrome 1 1 O)

Total
number 1 4 18 3

3
3 1 10 43 (37)

Table III. Outcome of the pregnancies in women with POF (n)

Normal deliveries (25)
Ectopic pregnancy (1)
Blighted ovum (3)
Spontaneous abortion (1)
Second trimester intrauterine death (2)
Terminations (2)
In progress (uncomplicated) (7)
Un reported (2)

Total (43)
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43 pregnancies, 25 resulted in delivery of a healthy 
baby. 1 ectopic pregnancy occurred. 3 pregnancies 
were associated with blighted ovum (2 in the same 
patient). One resulted in spontaneous abortion in the 
first trimester while two others ended in the second 
trimester death of the fetuses, one of those was 
macerated and hydrocephalic. 2 pregnancies were 
terminated with the patients' wishes. In 7 patients the 
pregnancies were going on at the time of preparation 
of the papers, and the fates of two other pregnancies 
were not reported.

D ISCU SSIO N

POF was accepted to be an irreversible disease until 
the middle of 1970 s. Women with this disease used 
to be given a grave prognosis for future fertility and 
usually referred for adoption as the one and only 
chance of having a baby once it was diagnosed. As it 
has recently been found that POF might be reversible 
in certain situations it is important to find out the 
underlying etiology in women who desire to become 
pregnant.

Genetic disorders are the most common among the 
known causes of POF and karyotyping should be 
done in every patient to exclude this possibility. 
Autoimmunity - caused POF usually occurs in 
association with other autoimmune disorders, 
especially of thyroid and adrenal glands. In these 
cases circulating antibodies to the ovarian tissue and 
histologic finding of lymphocytic and plasma cell 
infiltrates in proximity to the follicles have been de
monstrated. Radiotherapy, chemotherapy and surgi
cal removal of the ovaries may cause POF 
iatrogenically. The chance of causing POF is dose - 
related in radiotherapy whereas it seems to be age 
related in chemotherapy. Mumps virus infection is a 
well known cause of ovarian damage and failure 
during the fetal and pubertal periods. Ovarian 
destruction is reported to occur in up to 3 percent of 
women with pelvic tuberculosis (27). Galactosemia 
and deficiency of 17-hydroxilase enzyme are 
associated with POF. The diagnosis of idiopathic 
POF should be made by exclusion.

The resistant ovary syndrome Is a condition with 
unknown etiology and has the clinical and 
endocrinologic characteristics of POF. Ovarian 
biopsy is necessary to make the diagnosis and 
generally shows many primordial follicles arrested 
before the antral stage of development. Therefore 
ovarian biopsy may help to uncover the underlying 
pathology (Table IV).

The current observations suggest changes in the 
management of patients with POF who desire to 
conceive. Elevated serum FSPI levels on at least two 
separate occasions are necessary for a diagnosis of 
POF but this does not rule out the possibility of future 
conception. Spontaneous ovulation and pregnancy 
can rarely occur without treatment and expectant 
management Is an option (10,12,13,19,22,26),

Ovarian sampling is a more active approach. 
Laparotomy is the preferred route for this purpose 
because specimens taken by laparoscopy may not 
contain enough tissue to be representative of the 
entire organ (7,9,10,12,28). But there Is a 
controversy in regard to the necessity of performing 
an ovarian biopsy, (19). Its advantage is that it allows 
determination as to whether viable follicles remain in 
the ovary or whether many primordial follicles are 
present (resistant ovary syndrome). Also it may 
confirm an autoimmune oophoritis when a 
lymphocytic infiltrate is seen. However there are 
disadvantages in performing a biopsy. The absence 
of follicles may simply reflect an inadequate sample. 
The absence of follicles does not necessarily assure 
a response to therapy. And the risks of general 
anesthesia and major surgery as well as the 
possibility of postoperative adhesion formation are 
concerns.

Another option is to obtain a frozen section of the 
ovarian biopsy at laparoscopy and, if no follicles are 
seen, proceed with laparotomy (19). Overall, the 
disadvantages of ovarian biopsy must be weighed 
against the time, expense and inconvenience of 
medical therapy.

As an alternative to ovarian sampling, the degree of 
gonadotropin suppression in response to exogenous 
estrogen administration (FSH levels of less than 
30IU/I for at least two days following IM injection of 1 
mg estradiol benzoate) has been suggested to 
predict ovarian follicular activity (13).

If an ovarian biopsy is performed and reveals 
primordial follicles it sems to be wise to use HRT first 
(5-9, 14-17, 19-25). In addition to its higher success 
rate obtained early in the therapy, it costs less as 
compared with high dose gonadotropine therapy. 
And the best regimen appears to be conjugated 
estrogens for three weeks combined with a progestin 
In the third week followed by a drug free period of 
one week for 6-8 months since about 50 percent of 
the pregnancies were achieved in this period of time. 
Ovulation may occur during or shortly after the 
therapy and the couples should actively attempt con
ception. Its exact mechanism of action is not clear 
but some mechanisms have been proposed. It has 
been shown that estrogens promote differentiation of 
granulosa cells and increased responsiveness to 
FSH as well as enhancement of the appearance of 
LH receptors induced by FSH. Endogenous 
gonadotropin levels are decreased by administration 
of exogenous estrogens. It is thought that a reduction 
in gonadotropin levels might bring about a change in 
gonadotropin sensitivity of the ovary and renew 
ovarian responsiveness to the gonadotropins. And 
the rebound surge of the gonadotropins after the 
cessation of the therapy may also trigger follicular 
maturation and ovulation (29).

It is generally thought that gonadotropins are less 
effective than estrogens for induction of ovulation in 
patients with POF, as the addition of exogenous
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gonadotropins to already elevated endogenous 
gonadotropins does little to stimulate follicular 
maturation (8). Patients who fail to respond may 
benefit from a combination of high dose exogenous 
estrogens and high dose gonadotropins. It has been 
reported that in 60 percent of the patients ovulation 
was induced with this treatment (15,23). The 
explanation for achieving pregnancy with this

Management o f Menopause and The Post- 
Menopausal Years. Baltimore: University Park 
Press, 1976:359

3. Stamp J, Sele V. Premature ovarian failure. Acta 
Obstet Oynecol Scand 1973;52:259-268

4. Cohen I, Speroff L. Premature ovarian failure: 
Update. Obstet Oynecol Survey 1991;46:156-162

5. Polansky S, De Papp EW. Pregnancy associated

Table IV. Histological findings in POF

Resistant Primordial follicles arrested
ovary syndrome at or before antral stage

Autoimmune Lymphocytic +plasma cell
ovarian infiltrates in proximity
disease of follicles

Other No follicles

regimen is that chronically elevated FSH levels down 
- regulate FSH receptors on the granulosa cells, 
decrease FSH responsiveness and desensitize any 
remaining follicles. Suppressing FSH with estrogen 
allows the restoration and formation of FSH 
receptors, and enables some follicles to respond to 
exogenous FSH. In this respect GnRH analogs (e.g. 
leuprolid acetate) may also be used.

Patients with autoimmune ovarian failure treated for 
coexisting immune disease with corticosteroids 
and/or plasmapheresis may have a concomitant 
remission in the ovarian failure (30,31). It has been 
suggested that these patients may benefit from 
estrogen or oral contraceptive therapy (8,21-23). It is 
thought that decreased gonadotropin stimulation to 
the granulosa -theca cells reduces granulosa-theca 
cell activity and thereby reduces the expression of 
trigger antigens that are present only on maturing 
follicles. Reduction of the antigenic burden leads to a 
quieting of the autoimmune response and allows 
remission to occur (32). Here again GnRH analogs 
may be used for this purpose.

Finally, it can be seen from the figures in the 
literature that the rates of spontaneous abortion and 
congenital anomaly were not higher than those in 
general population. This observation rules out the 
possibility of only defective oocytes being left in the 
ovaries of POF sufferers.

When brought together these reports in the literature 
give a general idea for the management of infertility 
in patients with POF, but an extensive randomized 
study with different types of therapies is yet to be 
done in order to make a more certain conclusion.
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