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It is clear that a lot needs to be done to improve the
management of breast cancer patients in India. Primary
delay can be reduced by improving the literacy rate and
awareness of breast and other cancers through a better use
of audio-visual media and public health workers. FNAC
should serve a much greater role in diagnosis of breast
cancer. It should be widely available and be of a certain
minimum quality. Early referral of patients with breast
lumps to specialized centres should be encouraged. Finally,
continuing medical education for doctors involved in the
care of these patients is necessary to familiarize them with
the latest changes in diagnostic, therapeutic and supportive
management. A higher index of suspicion will help to reduce
the delay before instituting appropriate diagnostic and
therapeutic procedures. Only with a concerted effort will it
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be possible to pass on the benefits of the latest advances in
breast cancer management to patients in India.
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Extraovarian endocrine abnormalities in north Indian
women with premature ovarian failure
A. SHAH, A. MITRAL, E. BHATIA, M. M. GODBOLE

ABSTRACT
Background. Premature ovarian failure is a rare syndrome

characterized by cessation of menstruation before 35 years
of age associated with an elevated gonadotropin level
(serum follicle stimulating hormone>40 lUll) and oestrogen
deficiency. Premature ovarian failure is often the result of
an autoimmune process and involvement of other endocrine
glands has been reported but available studies are
hampered by a lack of uniformity in diagnostic criteria.

Methods. The endocrine profile of 37 north Indian women
with premature ovarian failure was studied. The investiga-
tions included measurement of serum follicle stimulating
hormone, luteinizing hormone, oestradiol, prolactin, total
thyroxine, total triiodothyronine and thyroid stimulating
hormone. To assess adrenocortical reserve, adrenocortico-
tropic hormone stimulated plasma cortisol levels were
estimated.

Results. Eighteen (49%) patients had extraovarian
endocrine abnormalities. Eight (22%) had abnormal thyroid
function tests and 12 of 29 (41%) patients tested for
adrenocortical reserve showed impaired response of plasma
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cortisol to adrenocorticotropic hormone stimulation.
Conclusion. Extraovarian endocrine (especially

adrenocortical) involvement is frequent in patients with
premature ovarian failure. Becau~e none of the patients
had overt clinical evidence of thyroid or adrenocortical
disease, we suggest that tests for thyroid and adrenal
function be performed routinely in females presenting with
premature ovarian failure.
Natl Med J India 1995;8:9-12

INTRODUCTION
Premature ovarian failure (POF) is characterized by cessation
of menstruation before 35 years of age, with an elevated
gonadotropin level [serum follicle stimulating hormone
(FSH) >40 lUlL] and oestrogen deficiency+" Patients
usually seek advice for infertility or menstrual disturbances.
The aetiology of POF includes autoimmune disease, subtle
chromosomal defects, use of chemotherapeutic agents
(cyclophosphamide), ovarian irradiation, ovarian surgery
and viral infections.s-" As the disease may have an auto-
immune basis it is not surprising that other endocrine glands
are sometimes involved+s However, there are only few
studies of thyroid and adrenal function in patients with POF;
these show a wide variation in the frequency of adreno-
cortical abnormalities and have been limited to white
Caucasians.t-v' We evaluated thyroid and adrenal function
in north Indian women with POF.
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PATIENTS AND METHODS
Thirty-seven consecutive patients with POF presenting
to the endocrine clinic at the Sanjay Gandhi Postgraduate
Institute of Medical Sciences, Lucknow between 1989
to 1992 were investigated. The diagnosis was based on
amenorrhoea before the age of 35 years and elevated serum
FSH levels (>40 lUlL) measured on three separate occasions
at least one month apart. Patients with POF due to ovarian
irradiation or surgery, viral infection, chemotherapy or with
stigmata of Turner's syndrome were excluded. Patients were
evaluated for pubertal development, menstrual function,
features suggesting oestrogen deficiency (hot flushes, mood
changes, dyspareunia) and the use of drugs (oestrogen or
progesterone). Clinical evidence of endocrine dysfunction
(hypo- or hyperthyroidism, Addison's disease, hypopara-
thyroidism, diabetes mellitus or other autoimmune diseases
such as rheumatoid arthritis, pernicious anaemia, vitiligo,
candidiasis, alopecia, myaesthenia gravis) was carefully
looked for. A family history of POF or autoimmune disease
was also noted.

Three venous blood samples were drawn at 20 minute
intervals. Sera were separated, pooled and stored at
- 20°C. The samples were analysed for luteinizing hormone
(LH) , FSH, total thyroxine (T4) , total triiodothyronine
(T3), and prolactin (PRL). For assessment of adrenocortical
reserve a short adrenocorticotropic hormone (ACTH)
stimulation test was carried out using 0.25 mg of aqueous
intravenous ACTH (Synacthen, CIBA-Geigy). Basal and
60 minute post-ACTH blood samples were drawn for cortisol
estimation (this test was done only in 29 patients who gave
consent). Estimation of all hormones was done using
standard radioimmunoassay techniques. Karyotyping was
performed on 23 patients using the whole blood micro-
lymphocyte culture method. Thyroid microsomal antibody
(TMA) was assayed using a haemagglutination technique in
25 patients. The indirect immunofluorescence technique was
used to test for parietal cell antibody (PCA) in 34 patients.

Statistical methods
The difference between positivity and negativity of the
results between the patients and the control groups was
assessed using the chi-square test with continuity correction.

RESULTS
Fifteen patients (40% ) sought advice for menstrual irregularity
while 22 (60%) presented with infertility as their main
complaint. Hot flushes and dyspareunia (suggestive of
oestrogen deficiency) were present in 3 (8%) and 1 (3%)
patients respectively. Thirty-three patients (89%) had
secondary amenorrhoea; the mean duration of amenorrhoea
at presentation was 2.7 years. Four patients (11%) presented
with primary amenorrhoea and normal pubertal develop-
ment. The phenotype of all the women was normal.

Serum LH and FSH values (mean of 3 values) are depicted
in Fig. 1. Serum oestradiol values ranged between undetect-
able to 1248 pmol/L at presentation. Higher values were
found in patients younger than 25 years who had secondary
amenorrhoea for less than one year. Subsequent follow up
of the patients with normal oestradiol values showed a
decline to very low levels (data not shown).

Laboratory evidence of other endocrine gland involve-
ment was seen in 18bf37 (49%) patients. Table I summarizes
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the information of POF patients in the study group who
were found to have extraovarian endocrine or immuno-
logical abnormalities.

Thyroid function tests
Eight (22%) patients had abnormal thyroid function tests
(Fig. 2). All of them had a high serum TSH; 4 each had a
low and normal serum T4. Three of these 8 patients had

150 ISO

130 130·••
110 • 110·•90 I 90

I
~ ~
..... 10 ..... 10 I
J J..• ... !SO SO •I•

30 30 i
10 0 10 Q

FSH lH
FIG1. Serum LH and FSH values (mean of 3 values) in patients

with POF. Box shows range of normal values for LH and
FSH in premenopausal women in the early follicular phase

TABLEI. Patients with endocrine/immunological abnormalities

Ageat Impaired HighTSH Parietal Thyroid High
last cortisol cell microsomal prolactin
menses response Low Normal anti- antibody
(years) toACfH T4 T4 body

16 +
35
31 +
31 +
24 +
PA +
26
20 +
30
25 +
32
32
PA +
31 +
33 +
31
21 +
35 +
20
24
25

+
+

+ +
+

+

+

+
+ +

+
+

+
+

+

+
+

PA primary amenorrhoea ACIH adrenocorticotrophic hormone
TSH thyroid stimulating hormone
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FiG 2. Serum T4 and TSH values in patients with POF. Box
shows range of normal values for T4 and TSH

significantly raised titres oflMA (>1:400), while lof them
had mild hyperprolactinaemia (>540 mIUIL). Goitre was
present in 4 patients but no patient had frank clinical features
suggestive of hypothyroidism.

Adrenocortical function tests
Twenty-nine patients and 14 age- and sex-matched controls
underwent a short ACTH stimulation test (Fig. 3). Seventeen
patients (59%) had a normal response (stimulated peak
cortisol level >550 nmollL). Twelve patients (41%) had
peak serum cortisol values of less than 550 nmollL suggesting
impaired adrenocortical reserve.

None of them had clinical features of Addison's disease.
There WaS no correlation between serum cortisol responses
and duration of amenorrhoea or serum oestradiol level.

Two patients had high (>540 mIUIL) serum prolactin
values; one of these had associated hypothyroidism. The
patient with hyperprolactinaeroia (serum prolactin 960 mlUlL)
in the absence of hypothyroidism did not show evidence of
pituitary enlargement or tumour on contrast enhanced cr
scan of the sella.

Other associated autoimmune diseases included vitiligo
and glomerulonephritis in 1 patient each. Both of them had
primary hyperthyroidism. Three of 25 (12%) patients had
significantly raised titres of 1MA and 4 of 34 (12%) patients
tested positive for PCA. Whole blood microlymphocytic
karyotype showed a 46XX pattern in the 23 patients in whom
it was examined.

DISCUSSION
Patients with POF typically present with secondary
amenorrhoea. We found that 33 (89%) of the 37 females
whom we saw with this problem presented with secondary
amenorrhoea, while 4 (11%) presented with primary
amenorrhoea. Others have reported primary amenorrhoea
as a presenting feature of POF in 3% to 36% of patients.s>
Three (8%) patients had a family history of POF or irregular
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FIG. 3. Peak serum cortisol response (60 minute after
adrenocorticotropin stimulation) in healthy, age- and
sex-matched controls (n=14) and patients (n=29) of POF.
Shaded area shows number of patients with abnormal results

menses but none of any other autoimmune disease. This is
somewhat lower than that reported by others."

More importantly, our study has shown that 21 (57%) of
our patients with POF had endocrine or immunological
abnormalities (Table I). This is similar to reports on studies
in white Caucasians where associated autoimmune disorders
were found in 39% to 55% of patients.v' Twenty-two
per cent of our patients had evidence of abnormal thyroid
functions although none had overt clinical features of
hypothyroidism. These abnormalities are also comparable
to results of other studies which showed prevalence rates of
31%6 to 33%.4 Hyperthyroidism has been described in 7%
to 10% of patients with POF4,6 but we did not see a single
case. Patients detected to have high TSH levels were put
on thyroxine and kept under close supervision. No aggrava-
tion of adrenocortical dysfunction occurred neither did
treatment affect their ovarian function.

The frequency of abnormal adrenocortical function in our
series was striking. Twelve (41%) out of 29 had abnormal
adrenocortical stimulation test results. The association of
adrenal insufficiency with POF has been known for several
decades.t+ POF has been reported in patients with
Addison's disease and usually precedes the development of
clinical adrenal insufficiency. 8,9 The interval between the
onset of the two disorders can be as long as 5 to 14years.8
However, the reported prevalence of adrenocortical
insufficiency amongst the patients with POF varies widely,
from 3% to 45%4.6 possibly because in most reported series,
the details of adrenal function testing as well as criteria for
the diagnosis of adrenocortical failure are not clearly spelt
out. The other factor that could have contributed is non-
uniformity in patient selection criteria. In our study we have
performed the standard test for adrenocortical reserve using
0.25 mg of ACfH. The criteria for impaired adrenocortical
reserve was a peak cortisol value greater than 550 nmollL
at 60 minutes.P In addition we have used data from age-,
sex- and race-matched controls to further substantiate our
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findings (Fig. 3). No patient was on oestrogen therapy at
the time of testing. Two patients with an abnormal serum
cortisol response to ACfH had a high serum TSH and low
serum T4 values-laboratory evidence of hypothyroidism.
Therefore, follow up of these patients will be important as
the disease may take many years to manifest clinically. 9

Perhaps routine testing for adrenocortical reserve should be
performed in all patients with POF.

One of our patients had vitiligo as well as hypothyroidism
and one had glomerulonephritis with hyperthyroidism; rare
associations which have been previously described.i-"

Three (12%) out of 25 patients in our study had a positive
TMA. All of them had elevated TSH with normal or low
T4. In our own control population TMA was positive in
2 (3.2%) out of 63 subjects below 40 years of age (un-
published observations). Others have found the prevalence
of TMA positivity in Indian controls living in the United
Kingdom to be 0% in those below 40 years of age and 9%
in those above 40.12 TMA was found to be positive in
7% of our controls.P In one series 39% subjects had
demonstrable antibodies against thyroid epithelium and 2
of them had clinical hypothyroidism." Antibodies to gastric
parietal cells were found in 4 (12%) out of 34 patients. This
is lower than earlier reports.s None of our patients was
overtly diabetic or hypocalcaemic.

We have shown that there is high frequency of adreno-
cortical insufficiency and hypothyroidism in north Indian
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women with POF and we wish to emphasize the need for
careful scrutiny of them for other endocrine deficiencies.
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