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ABSTRACT

BACKGROUND

The study was conducted with an idea to evaluate the occurrence of premature ovarian failure, to find out the different aetiologies,
clinical manifestations and to assess the fertility status in patients of POF attending Gynaecology Outpatient Department of Assam
Medical College and Hospital, Dibrugarh. The role of estimation of serum AMH in these women was considered as an integral part
of the study.

MATERIALS AND METHODS

A detailed clinical history and examination was conducted on all the subjects and estimation of serum levels of LH, FSH and AMH
were performed using the Immunotech EIA AMH/MIS assay (Beckman-Coulter Inc., Marseille, France). Karyotyping was
considered where specially indicated.

RESULTS

In the present study, the mean age of presentation was 30.4+6.17 years. Maximum number of patients (30%) were in the age group
of 36-40 years. The mean age at presentation is 30.4+6.17 years with range from 20-39 years. In the present study, 43.33% of the
patients had very low levels of AMH. Maximum number of patients with low AMH levels were in 36-40 years of age group
(31.67%). In our study, we also found concordance and discordance between FSH and AMH levels in some of the patients.

CONCLUSION

Because AMH levels are strongly correlated with the size of the follicle pool and because of the lack of cycle variations, serum levels
of AMH are a good candidate for inclusion in standard diagnostic procedure to assess POF. The prospective assessment of FSH and
AMH in consideration with female age and thus can help in predicting oocyte yields in women with infertility.
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BACKGROUND
The term primary ovarian insufficiency has been suggested12
noting that this term was first used by the prominent
endocrinologist Fuller Albright as early as 19423 The
definition of POF in the present study is that the women aged
younger than 40 years with amenorrhea or irregular
menstruation or infertility with elevated FSH levels.

Idiopathic POF represents the most extreme phenotype of
diminished ovarian reserve at young age. According to the
Stages of Reproductive Ageing Workshop (STRAW)
classification, there is a subgroup known as “Incipient
Ovarian Failure” (IOF) or late reproductive ageing (Stage 3)
characterised by elevated FSH levels and regular menstrual
cycle.4

Nowadays, more direct ovarian markers are available to
measure ovarian function or reserve inhibin B, AFC (Antral
Follicle Count) and anti-Mullerian hormone (AMH). AMH has
been examined in numerous studies and is an established
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ovarian marker for poor response to in vitro fertilisation,
polycystic ovary syndrome, hypogonadotropic hypogonadism
and also age at menopause.57 The ovarian marker, especially
AMH gives more accurate information of ovarian follicle
quantity in young hypergonadotropic patients than FSH.5-8
AMH, may be useful to determine the follicular reserve when
POF is suspected. AMH levels do not vary with cycle day.?

Young women who experience loss of menstrual
irregularity for three or more consecutive months should be
evaluated at their first visit.1 Decline of reproductive
potential correlates with the process of follicular depletion
and diminished oocyte quality, factors referred to as ovarian
reserve.ll The most important aspect of diminished ovarian
reserve is the associated decline in reproductive potential
fertility, it cannot be restored if the diagnosis is made after
complete follicular depletion.12

METHODS
The women of age less than 40 years, coming to
Gynaecological OPD, Assam Medical College and Hospital
with menstrual irregularities for at least 3-4 months were
selected for the study. Patients with menstrual irregularities
due to pregnancy/lactation, diagnosed cases of acquired
intrauterine pathology causing menstrual irregularity and
PCOS were excluded from the study.

Detailed history of the patient was taken including age,
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age at menarche, duration of menstrual irregularity, past
pregnancies, associated disorders, symptoms like hot flushes,
any genitourinary complaints, any type of infection,
autoimmune disorders, any pelvic surgery, endometriosis
and probable aetiology and pathophysiology of POF, risk
factors including lifestyle, socioeconomic status and
emotional factors were assessed. In indicated cases,
karyotyping was done. Ultrasonography of the pelvic organs
was done. An examination involving height and weight
measurements for BMI and a general systemic and pelvic
examination was done.

Laboratory investigations like serum FSH, LH, AMH were
performed using the Immunotech EIA AMH/MIS assay
(Beckman-Coulter Inc., Marseille, France). Serum FSH was
estimated on D3 of menstrual cycle and estimation was done
on at least two occasions 4-6 weeks apart. Similarly, LH levels
were also estimated on D3 of cycles. Samples for AMH
estimation was collected in the morning hours irrespective of
the menstrual cycle. AMH levels less than 2.19 ng/mL were
considered as low levels. Patients with serum FSH more than
30 IU/L with menstrual irregularities were assigned as POF.

RESULTS

In the present study mean age of the patients was 30.4 years
and median was 30 years with range from 20 to 39 years. Ina
study by Van Der Merwe et al (1981),13 the mean age was
29.5 years. In Alper et al (1985),14 it was found to be 30.2
years.

In the present study, the mean age of menarche was 12.85
years and maximum number of patients were having
menarche at 13 years of age. Alper et al (1985)14 and
Goswami et al (2011)15 studied on patients with mean age of
menarche at 12.85 and 14.2 years, respectively.

In the present study out of 25 patients of ovarian failure,
4% of patients are associated with primary amenorrhoea and
20% with secondary amenorrhoea. In a study by Kinch RAH
et al (1965)16 and Maschak CA et al (1981),17 10-28% of the
patients with primary amenorrhoea had POF. Alper et all4
and Aiman and Smentex!8 et al observed primary
amenorrhoea in 3% and 8.57% of the patients respectively.
Moraes et al (1967)19 and Alper et al (1985)14studied 10% of
the patients of secondary amenorrhoea associated with POF.

Day 3 serum FSH concentration is a simple measurement
routinely used to assess ovarian reserve and ovarian
responsiveness to stimulation.2021 In the present study,
56.66% of patients had serum FSH level less than 10 IU/L and
16.66% of the patients had serum FSH level more than 31
IU/L and the rest of the patients (26.67%) had FSH levels
between (11-30) IU/L.

Studies done by Knauff et al (2008)22 divided patients
into Transitional Ovarian Failure (TOF) and POF according to
which in the present study 60% of the patients were in TOF
group and 40% were in POF group. This suggests that in the
present study a larger group of population was in transitional
phase of ovarian failure. Similar studies which observed that
number of female patients presenting with elevated FSH
levels is suggestive of reduced ovarian reserve with or
without cycle abnormality is increasing.23

In the present study, patients with age more than 35
years with elevated FSH levels were 40% and in patients with
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age less than 35 years, value was 32%, 26-30 years and 21-25
years of age 12% each and 4% of the cases were in age group
upto 20%. This shows a positive relation of increasing age
with increasing FSH levels.24

AMH may provide a more accurate assessment of the
follicle pool in young hypergonadotropic patients, especially
in the clinically challenging subgroups of patients with
elevated FSH levels and regular menses (Incipient Ovarian
Failure) and in hypergonadotropic women with cycle
disturbances not fulfilling the POF diagnostic criteria
(Transitional Ovarian Failure).24

S. Tsepelidis et al (2007)25 studied that no significant
fluctuation of the AMH level during the menstrual cycle was
observed. Therefore, this hormone is particularly interesting
for clinical evaluation of the ovarian reserve, as it may be
used during the cycle any time.

Only few identified causes of POF are known.2627.28
Svetlana et al?? and Bachelot et al30 observed 74.90% and
88.2% respectively for unidentified causes. In this study, 12%
of the patients were associated with hypothyroidism. In 8%
of patients of this study, the cause of ovarian failure was
surgery like cystectomy and laparoscopy. Mumps oophoritis
has also been considered to be a cause of POF. True incidence
of post-oophoritis ovarian failure is unknown. In majority of
cases, return of ovarian function occurs following recovery.
Ovarian destruction occurs in 3% of women with pelvic
tuberculosis. In the present study, one patient was found to
be infected by tuberculosis.

In the present study, one patient of primary amenorrhoea
was associated with Turner’s syndrome. McDonough
(1977)3t studied 82 patients with ovarian failure and found
sex anomalies in 52 patients. The most frequent single cell
anomaly was 45X0 (Turner’s syndrome).

In the present study 56% of the patients of POF showed
few follicles on ultrasound, 32% of the patients of POF
showed multiple follicles and 12% of the patients had
absent/streak/atrophied ovaries. Goswami et al (2011)15
reported 60% of the patients had few follicles, 30% of the
patients had multiple follicles and in 10% of the patients
follicles were not visualised.

Types Number | Percentage
(n=60) (%)
Primary Amenorrhoea 2 3.33
Secondary Amenorrhoea 13 21.67
Hypomenorrhoea 11 18.33
Oligomenorrhoea 24 40.00
Polymenorrhoea 4 6.67
Metrorrhagia/Menorrhagia 6 10.00
Table 1: Distribution of Cases According
to Menstrual Irregularities
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FIG-1
DISTRIBUTION OF CASES ACCORDING TO
THE FERTILITY STATUS
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Young women who experience ovarian failure have to
face the prospect of infertility (Conway 2000).32 Aiman and
Smentek (1985)14 studied 35 patients of POF with infertility,
Alzubaidi et al (2002)33 studied on 48 patients of POF, out of
them 4% presented with infertility. In the present study, out
of 25 cases of ovarian failure 19 cases had infertility.

FIG-2
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AMH is a promising test for diminished ovarian reserve.
AMH value between 0.5-1.0 ng/mL was considered to be low.
The lowest significant value of AMH recorded in our study
was 0.04 ng/mL. Seventeen patients had normal AMH levels
(1.5-4.0) ng/mL.

In the present study, 43.33% of the patients had very low
levels of AMH. Maximum number of patients with low AMH
levels were in 36-40 years of age group (31.67%). Similar
studies by Scott et al (1989)2! and Van Rooij et al (2005)34
observed that AMH levels show a decreasing trend with age.
The present study shows that age has a negative relation with
AMH as 40% of the patients were in 36-40 years of age group,
22.22% of the patients were in 31-35 years of age group, 20%
in 26-30 years and 8.88% each in 21-25 years and upto 20
years of age group.

In the present study 35 patients out of 48 were
concordant in serum FSH and AMH levels; in that they were
either normal or abnormal. Norbert Gleicher et al (2010)35
did similar studies, which suggests that in principle normal
AMH is more important than normal FSH levels. La Marca et
al (2005)36 observed that all patients with POF have low AMH
levels. The present study shows that all patients with POF
have low AMH values. AMH was correlated with the clinical
degree of follicle pool depletion in young women presenting
with elevated FSH levels.
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AMH Level (ng/mL) Number (n) (%)
Optimal 4.00-6.80 5 8.33
Satisfactory 2.20-3.99 10 16.67
Low 0.30-2.19 19 31.67
Very Low 0.00-0.29 26 43.33
Total 60 100.00

Table 2: Distribution of Cases According to AMH Levels

FIG-3
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Findings Number (n) | Percentage (%)
Multiple Follicles 8 32.00
Few Follicles 14 56.00
Absent Foll-lcles/ Streak/ 3 12.00
Atrophied Ovary
Total 25 100.00
Table 3: Distribution of the Cases
According to Ultrasonography
FIG4
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It has been observed that in some of the patients with
normal serum FSH level is associated with normal serum
AMH levels. In some of the patients with abnormal serum FSH
levels, AMH level is less than normal. This is described as
concordance of FSH and AMH levels.

In second observation of our study, we have found that
some of the patients are having normal FSH levels associated
with abnormal AMH levels. This is described as discordance
of FSH and AMH levels. The following table showing Group I
and Group IV are concordant and Group Il and Group IV are
discordant.
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FSH Level AMH Number o
Growe | um) | gmy | m |
Group-I <10 >2.19 12 25.53
Group-II >10 >2.19 3 6.38
Group-I1I <10 <2.19 10 21.28
Group-1V >10 <2.19 22 46.81
Total 47 100.00

Table 4: Distribution of Cases Based on Concordance
or Discordance between FSH and AMH Levels

In the present study 56% of the patients of POF showed
few follicles on ultrasound, 32% of the patients of POF
showed multiple follicles and 12% of the patients had
absent/streak/atrophied ovaries.

In the present study, out of 60 patients 48 patients were
found to have infertility and were subjected to various
treatments.

CONCLUSION

To conclude it could be emphasised that women with POF is a
condition with multiple aetiologies and needs more
aggressive evaluation of oligomenorrhoea and amenorrhoea.
Loss of menstrual regularity can be a sign of ovarian
insufficiency. Young women who develop spontaneous POF
are deeply upset by the diagnosis, partly due to unexpected
menopausal symptoms and also due to infertility. Therefore,
early detection would provide better opportunity for early
intervention and subsequently increased chances of
favourable outcomes. The accurate assessment of ovarian
reserve will revolutionise the management of women
requesting assisted conception, at least for those who are
considering delaying family.

Currently, there are no reliable markers or clinical
methods to assess ovarian reserve accurately in the normal
menstruating premenopausal women.

Because AMH levels are strongly correlated with the size
of the follicle pool and because of the lack of cycle variations,
serum levels of AMH are a good candidate for inclusion in
standard diagnostic procedure to assess POF. The prospective
assessment of FSH and AMH in consideration with female age
thus can help in predicting oocyte yields in women with
infertility.
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