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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is an endocrine disorder which affects the adolescent girls It
affects 5% to 10% of women in their reproductive age. Awareness and accurate diagnosis is the first step in managing
PCOS as it improves quality of life of the patient. The study was conducted to assess the knowledge on PCOS among
the medical students.

Methods: Survey of 200 girls was done to assess the knowledge on the polycystic ovarian syndrome among the
medical students of different colleges studying in 1®, 20 ang 3 year. The data was collected from the students by
using structured questionnaire.

Results: In present study, 51% girls had normal BMI, 19.5% were overweight, 16.5% were obese while |3% were
underweight. 33.5% females had acne, 16% had irregularity of menses, 5% had hirsutism while 2% had infertility. In
present study, 33% adolescent and young girls had information about PCOS from teacher, 19% got information from
friend, 11.5% got information from a doctor, 3.5% got information from newspaper while 5% got information from
internet. 28% adolescent and young girls were unaware of PCOS,.

Conclusions: Thorough knowledge of the disorder and counseling for adolescents should be included in the
curriculum which will provide awareness towards the disorder and lifestyle modification. Accurate diagnosis at a
younger age may be a key.

Keywords: Adolescent girls, BMI, PCOS, Young girls

INTRODUCTION Although there is no cure for PCOS, there are several
Ways 1o treat and manage the condition.' If a girl is
Polycystic ovarian syndrome (PCOS) is a condition in overweight, Weight loss can be very effective in
which woman has an imbalance of female sex hormones.! lessening many of the health conditions associated with
This may lead to changes in the menstrual cycle, cyst in RCOS:
the ovary, failure to conceive and other health problems.!
It is a common health problem among teenagers and Sometimes weight loss alone can restore hormone level
young women." It affects 5% to 10% of women in their to normal, causes many of the symptoms to disappear or
reproductive years. These problems cause infertility.! become less severe, IHealthy food habits and exercise
Research has suggested that PCOS may be related to helps to combat the weight gain.’ India has witnessed
increased insulin production. PCOS seems to run in about 30% rise in PCOS cases in the last couple of years,
families, too, so if someone in the family has it, they Lack of knowledge and lifestyle changes are considered
might be more likely to develop it.! to be the major factor leading to this phenomenon.! There
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is a need to increase awareness among women so as to
avoid major cases of fertility problems in the future, '

The prevalence has been increasing in the adolescent
population.? In more than 40% of cases, PCOS is
associated with obesity, as well as impaired glucose
tolerance, type 2 diabetes, and the metabolic syndrome.”

While the pathophysiology of PCOS remains unclear,
insulin  resistance has been implicated as a major
causative factor.® Accurate diagnosis of PCOS is of
critical importance to public health, given the chronic
nature of the disorder and its association with multiple
health consequences.’

PCOS is being under evaluated and possibly
underdiagnosed in the adolescent population.* Awareness
of PCOS and its diagnosis must be increased among
physicians caring for adolescent girls.’ Given the high
prevalence of PCOS, its short- and long-term effects on
physical and mental health, and its costs to the health care
system, one might wonder why there is such a lack of
awareness about PCOS.*

There is an increasing awareness of PCOS among the
adolescent population along with an increase in diagnosis
and an increased incidence of established co-morbidities
such as obesity and type 2 diabetes. The Poly Cystic
Ovaries Syndrome is considered to be most prevalent of
all endocrine disorders which women face.’

The diverse manifestations of PCOS start at an early age
when a girl is maturing into a young woman.® it js
important to make an early diagnosis in order to prevent
early and late sequel of the syndrome.® PCOS may occur
at a younger age in girls who develop early pubarche and
thelarche. Therefore, the diagnosis and workup should be
considered in young girls with risk factors suggestive of
PCOS.” Increased awarencss of PCOS in young females
is needed.’

The study was conducted to assess the knowledge on the
polycystic ovarian syndrome (PCOS) among the medical
students of Ist, 2nd and 3rd year: to find the source of
information; to find the prevalence and to educate them
about polycystic ovarian syndrome.

METHODS

The survey was conducted on 200 medical students of
Ist, 2nd and 3rd year of different colleges by using
simple random sampling technique.

The data was collected by using structured knowledge
questionnaire on PCOS.

The investigator obtained permission from the students,
prior to the data collection and assured confidentiality to
the subject to get their cooperation and explained the
purpose of the study. The results were analyzed.
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Data collection was as follows:

e Age

*  Weightin kg and height in cm to calculate BM]

*  Type of diet- Vegetarian or mixed diet

® Irregularity of menscs

e Signs ofhyperandrogenism-Hirsutism or acne

*  Source of information-Teacher. doctor, friend, paper
or internet

e Type of consultation-Dermatologist or gynaecologist
or any other

*  No. of diagnosed cases

Operational definitions

®  Adolescent girls- 10-19 years (for present study 18-
19 years).
*  Young girls- 20-24 years.
* Body mass index-
Normal: BMI =18-22.9 kg/m?,
Underweight: BMI 17,9 kg/m?,
Overweight: BMI -23 kg/m?,
Obese: BMI =25 kg/m” for girls above 18 years

RESULTS
In present study, 62.5% girls were young girls in the age
group of 20-24 years while 37.5% girls were adolescent

girls in the group of 18-19 years.

Table 1: \ge group.

(R ry g e TN WA

]

18-!9§'c11rs 75 V 37.5
20-24 years 125 62.5

Adolescent girls were from st or 2nd year. Young girls
were from 2™ or 3 year. A few were from 4th year when
they learn PCOS in syllabus.

Table 2: BM1 (Body mass index).

o . 5 : g o oA

<17.9 kg/m? underweight 26 13
18-22.9 kg/m? normal 102 51
>23 kg/m* overweigh 39 19.5
>25 kg/m? obese 33 16.5

In present study, 51% girls had normal BMI, 19.5% were
overweight, 16.5% were obese while  13%  were
underweight, Overweight and obese girls are more prone
for PCOS. Counselling was given and weight reduction
was advised.  Also, hormonal profile for thyroid,
hyperandrogenism was suggested.

In present study, 51% girls  were consuming pure
vegetarian diet while 499, girls were consuming mixed
(vegetarian and non-vegetarian) food. Advice regarding
healthy food was given,
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Table 3: Type of diet.

:.‘.-"6 dfa Wt ‘L'_: J
Mixed (veg and non-veg) 98
Vegetarian 102

10 5

Hirsutism 1
Acne 67 33.5

In present study, 33.5% girls had acne, 16% had
irregularity of menses, 5% had hirsutism. Hormonal
profile for hyperandrogenism was suggested.eg. Serum
Testosterone, Serum DHEAS. If these levels were high,
the girls were referred to endocrinologist for further
management.

Table 5: Source of information about PCOS.

bR P,

&) 1
W% D

33
Friend 38 19
Doctor 23 115
Paper 7 35
Internet 10 3y
No information 56 28

In present study, 33% adolescent and young girls had
information about PCOS  from teacher,  19%  got
information from friend, 11.5% got information from a
doctor, 3.5% got information from newspaper while 5%
got information from internet. 28% adolescent and young
girls were unaware of PCOS.

Being medical students, main source of information was
teacher. Still 28% of girls were unaware about PCOS
when they are in first or sccond year. So, 72% girls were
aware of PCOS while 28% were unaware of PCOS.

Table 6: Type of doctor attended,

- Type of doctor atreh

Dermatologist 19 9.

Gynaecologist 9 4.
2 |
2 1

PRI

i

Ayurvedic
Homeopathic

In this study, 9.5% girls consulted dermatologist for
cither hirsutism or acne, 4.5% consulted gynaecologist
for irregularity of menses, 1% girls sought ayurvedic
treatment while 1% opted for homeopathy. Amongst 16%
girls  who consulted a doctor, 9% girls  did
ultrasonography and blood investigations., Amongst them,
6% girls were diagnosed as having PCOS. So, prevalence
of PCOS in present study is 6%.
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Table 7: Prevalence of PCOS.

SR S vl
Consultation with doctor 32
Investigations done 18
Proved PCOS 12

DISCUSSION
Age distribution

The present study was conducted on 200 medical students
by using simple random sampling technique. In current
study, 62.5% girls were young girls in the age group of
20-24 years while 37.5% girls were adolescent girls in the
group of 15-19 years. Sunanda B et al revealed that 85%
of the samples were in the age group of 21-25 years, 75%
of the samples were Christians, 82% of the samples were
consuming mixed diet, and 92% samples had regular
menstrual cycle.' Sills S et al found that from 657
participants, the majority (63%) were between 26-34
years.” Moghul S found that the increasing trend of
PCOS is predominantly scen in the age group 15 to 30
years.®

BMI (Body mass index)

In present study, 51% girls had normal BMI, 19.5% were
overweight, 16.5% were obese while 13% were
underweight. Sanchez N et al found that 32% were
obese.?

Type of diet

In present study, S1% girls were consuming pure
vegetarian diet while 49% airls were consuming mixed
(vegetarian and non-vegetarian) food.

Problems in girls

In present study, 33.5% females had acne, 16% had
irregularity of menses,5% had hirsutism. Sanchez N et al
found that 32% were obese, 21% had acne, and 7% were
hirsute (all associated with elevated testosterone levels
and PCO appearance on ultrasound.* Joshi et al found
that history of oligomenorrhea had a positive predictive
value of 93.3% and negative predictive value of 86.7% to
detect a possible case of PCOS.

Source of information

In present study, 33% adolescent and young eirls had
information about  PCOS  from teacher, 19% got
information from friend, 11.5% got information from a
doctor, 3.5% got information from newspaper while 5%
got information from internet, 28% adolescent and young
girls were unaware of PCOS. 729 girls were aware of
PCOS while 28% were unaware of PCOS. Sunanda B et
al found that 76% of the samples were with average
knowledge and 10.7% with good knowledge regarding
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polycystic ovarian syndrome.! Sills ES et al found that
more than 97% (n =638) of the respondents were familiar
with PCOS, while 1.9% had not been told about PCOS,
and <1% were uncertain.’

Sills ES et al found that those subjects between age 26-34
were significantly more aware of PCOS than any other
age group.? Gul S et al found that only 20 out of 177
women had any knowledge about this syndrome. Out of
these 20 women 11 were those who had degrees in
Medical Sciences.® Gul S. et al found that 10% of women
knew about this disorder.’

Consultation for complaints

In this study, 9.5% girls consulted dermatologist for
either hirsutism or acne, 4.5% consulted gynaecologist
for irregularity of menses, 1% girls sought ayurvedic
treatment while 1% opted for homeopathy. Sills ES et al
found that Physicians were the most common provider of
PCOS information for all study participants, irrespective
of age.?

Prevalence of PCOS

In current study amongst 16% girls who consulted a
doctor, 9% girls did ultrasonography and  blood
investigations. Amongst them, 6% girls were diagnosed
as having PCOS. So, prevalence of PCOS in present
study is 6%. Sanchez N ¢t al found that the prevalence of
PCOS in adult women aged 18-45 years in the US js
estimated to be 6.6%.*

Joshi B et al found that globally, prevalence estimates of
PCOS are highly variable, ranging from 2.2% to as high
as 26%.° Joshi B et al found that the prevalence of PCOS
was 22.5% by Rotterdam and 10.7% by Androgen Excess
Society criteria.® Joshi B et al demonstrated that PCOS is
an emerging disorder during adolescence and screening
could provide opportunity to target the group for
promoting healthy lifestyles and carly interventions to
prevent future morbidities.

Shetty D found that around 10% of Indian women are
affected with Polycystic Ovary Syndrome, commonly
known as PCOS.’ Choudhary N et al found that
prevalence of PCOS in Indian adolescents is 9:13%,'?
Vaidya R et al found that according to World Health
Organization, there are PCOS affected 116 million
women worldwide in 2012 (3.4% of women).!" [.akshmi
KS et al found that the prevalence of PCOS at a tertiary
care hospital was 32%.!?

Radha P et al found that the rates of polycystic ovarian
syndrome are high among Indian women compared to
their  Caucasian counterparts, with an  estimated
prevalence of 9.13% in Indian adolescents, "’ Radha P et
al found that 20% of participants were diagnosed with
PCOS. The proportion of PCOS was higher in urban
population in comparison to rural counter parts.'?
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CONCLUSION

From this study, it is concluded that 72% of girls were
aware of PCOS while 28% of girls were unaware of
PCOS. Prevalence of PCOS in present study is 6%. Most
common source of information about PCOS was teacher
as the girls were medical students.

Girls who were having BMI more than 23 should be
educated about its hazards and should be advised weight
loss. Girls who had irregularity of menses and signs of
hyperandrogenism should be investigated and must be
managed accordingly.

Early diagnosis of PCOS and its prompt treatment will
help the girls to improve quality of life and prevent
further health hazards.

Recommendations

*  Counseling for adolescents should be included in the
curriculum which will provide an awareness towards
the disorder and lifestyle modification,

* There is a nced for intensified efforts in early
detection.

* Accurate diagnosis at a younger age may be a key to
preventing  many  of the long-term  health
consequences associated with this syndrome.
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ABSTRACT

Background: Anti-Miillerian hormone (AMH) is produced by the granulosa cells of preantral and small antral
follicles and its levels can be assessed in serum. Since the number of ovarian follicles declines with increasing age,
AMH levels might be used as a marker for ovarian ageing. Therefore, we studied the relationship between AMH
levels and ovarian response during ovarian stimulation for In vitro fertilization.

Methods: A total of 100 patients who have undergone their ICSI treatment cycle using 1 GnRH antagonist protocol
were retrospectively included. Co-relation between AMH and antral [ollicular count (AFC) was assessed.

Results: In present study, 36% patients had normal AMH, 18% patients were in low normal range, 5% patients had
low values and 2% patients had very low values. 41% of patients had values in high range suggestive of PCOS.
Amongst this, 21% had values between 4 to 8 ng/ml where we got good AFC count and good result in terms of
pregnancy. 80% were good responders while 20% were poor responders. When we evaluated the relationship of
retrieved oocyte counts with the parameters included, we found that only basal AMH levels and the number of antral
follicles were statistically correlated.

Conclusions: High AMH levels correlated with low cancellation rates, retrieval of more eggs, higher live birth rates
and a high chance for freezing of embryos. Low AMH levels (alone) do not predict low success rates in women under
35 years of age.

Keywords: Anti-mullerian hormone, Antral follicular count, Oocytes

INTRODUCTION

Ovarian reserve is defined as the functional potential of
the ovary, and reflects the number and quality of the
oocytes in the ovary at any given time.'

With the understanding that chronological age alone is an
inadequate predictor of the ovarian reserve, multiple tests
have been developed to assess ovarian function (i.c.,
“ovarian reserve” tests). Some of these tests include basal
FSH, basal inhibin B, the clomiphene citrate (CC)
challenge test, basal Ej, the GnRH challenge test, the
ovarian antral follicle count (AFC) as assessed by

transvaginal ultrasound examination, and serum levels of
anti-Miillerian hormone (AMH). Although such tests are
frequently labeled ovarian reserve tests, they are more
accurately ovarian responsc tests.”

Anti-Miillerian hormone (AMH) is produced by the
granulosa cells of preantral and small antral follicles and
its levels can be assessed in scrum. Since the number of
ovarian follicles declines with increasing age, AMH
levels might be used as a marker for ovarian ageing.”

Human female serum contains measurable amounts of
AMH during the reproductive life span.’ Since AMH is
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solely produced in the growing ovarian follicles, serum
levels may be used as a marker for ovarian reserve,
representing the quantity and quality of the ovarian
follicle pool.? The ovarian reserve, constituted by the size
of the ovarian follicle pool and the quality of the oocytes
therein, declines with increasing age, resulting in the
decrease of a woman’s reproductive function.’

Anti-Milllerian hormone seems to be the best endocrine
marker for assessing the age-related decline of the
ovarian pool in healthy women; thus, it has a potential
ability to predict future reproductive lifespan. The most
established role for AMH measurements is before in vitro
fertilization is initiated, because AMH can be predictive
of the ovarian response, namely poor and hyper-
responses.*

Plasma AMH assessments are superior to FSH in
identifying women with reduced ovarian reserve.® Anti-
miillerian hormone assessment should be considered as a
useful adjunct to FSH/oestradiol levels and antral follicle
count when estimating ovarian reserve.’

It is widely accepted that the reduction of AMH levels in
serum is the first indication of a decline in the follicular
reserve of the ovaries.® AMH concentration remains
stable throughout the menstrual cycle.® In conditions with
high LH and normal or low FSH levels, as in PCOS,
AMH concentrations are positively correlated with LH
concentrations, while they are not negatively correlated
with FSH.¢

In a normal ovary, AMH works to slow and prevent the
premature development of the follicles before they are
mature — keeping the ovary from developing eggs
prematurely.’

Present study was undertaken to determine the predictive
value of antimiillerian hormone (AMH) as a marker for
ovarian reserve.

METHODS

It was a retrospective analysis carried out at in vitro
fertilization (IVF) clinic. A total of 100 patients who have
undergone their ICSI treatment cycle using a GnRH
antagonist protocol were retrospectively included.

All patients recruited for ICSI, irrespective of indications,
were included in the study. On day 2 of a spontancous
cycle, patients underwent a transvaginal ultrasound
examination to assess the number of antral follicles.
measuring 2-5 mm and endometrial thickness. Patients
with thin endometrium were recruited. On the same day a
venous blood sample was obtained for the measurement
of AMH, FSH, estradiol (E2) and inhibin B

Ovulation induction was initiated with recombinant FSH,
150-300 IU/day, depending on AMH, age and AFC.
After more than three follicles larger than 18 mm were

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

observed, 250 microgram of recombinant hCG was
administered subcutancously and 35 hours later oocyte
retrieval was done under general anesthesia.

The study group was divided into two subgroups
according to the number of oocytes retrieved. Patients
with an oocyte count of five or more were considered
good responders, and paticnts with less than five oocytes
as poor responders.  1CSI  (intracytoplasmic  sperm
injection) was done in all patients.

The transfer of the embryos was performed 48 hours after
the procedure.  Four ccll grade 1 embryos were
transferred. A maximum of threc embryos were
transferred. On the 12th to [4th days of the transfer, a
serum (-hCG test was performed to confirm pregnancy.
To support the luteal phasc, micronized progesterone was
given.

The main outcome measures of the study were the
number of oocytes retrieved i.e. ovarian response to
stimulation. As described previously, poor response was
defined as fewer than 4 oocytes obtained.

RESULTS

Maximum patients i.e. 42% patients were between 31-35
years. 29% patients were between 26-30 years, 16%
patients were between 36-40 years, 12% patients were
between 21-25 vears while only 1% of patients were
above 40 vears of age.

Table 1: Age group.

“; *. l B % % ‘ W TP ”x
21-25 years 12
26-30 years 29
31-35 years 42
36-40 years 16 16
~40 years | 1

Table 2: Type of infertility.

B X 45 o s PR g9y

Primar); 74 S
Secondary 26 26

In present study, 74% of patients had primary infertility
while 26% of patients had secondary infertility.

Table 3: Indication for 1CSI,

Tubal factor 22 22

Male factor 20 20
PCOS 17 17
Endometriosis 5 S

Unexplained infertility 18 18
More than | factor 18 18
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In present study, 22% of patients had tubal factor, 20% of
patients had male factor, 17% of patients had polycystic
ovarian syndrome (PCOS) while 5% patients had
endometriosis. 18% of patients had unexplained
infertility.

Table 4: Number of ICSI cycle.

i SR
N

2
2

In present study, 93% of patients had their first cycle of
ICSI, 3% of patients had their second cycle of ICSI, 2%
of patients had third cycle of ICSI and 2% of patients had
their fourth cycle of ICSI.

Table 5: AMH levels.

High Over 4.0ng/ml 41
Normal 1.5 - 4.0ng/ml 36

| Lomengirmal 1.0-15ng/ml 18 18
range
Low 0.5 - 1.0ng/ml 5 5
Very low Less than 0.5ng/ml 2 2

In present study, 36% patients had normal AMH. 18%
patients were in low normal range, 5% patients had low

values and 2% patients had very low values. 41% of

patients had values in high range suggestive of PCOS.
Amongst this, 21% had values between 4 to 8§ ng/ml
where we got good AFC count and good result in terms
of pregnancy.

Table 6: Ovarian response.

O A Eal ek e v TR . %
:’4?}&:2‘3&11; LS POTIRE, 5 s by Uetil EhvSRe A
Good responders 80 80

Poor responders 20 20

The study group was divided into two subgroups
according to the number of oocytes retrieved. Patients
with an oocyte count of five or more were considered
good responders, and patients with less than five as poor
responders. In present study, 80% were good responders
while 20% were poor responders.

Table 7: Pregnancy outcome.

Total no

Triplets 3 3
Twins 7 7
Abortion 10 10
Biochemical pregnancies 8 8
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In present study, fifty four patients conceived. Three
patients had triplets, scven of them continued as twin
pregnancies, and forty four patients as singleton
pregnancy. Ten pregnancies ended up in abortion and
eight were biochemical pregnancies.

When we evaluated the relationship of retrieved oocyte
counts with the parameters included, we found that only
basal AMH levels and the number of antral follicles
correlated well.

DISCUSSION

Maximum patients i.e. 42%% patients were between 31-35
years. 29% patients were between 26-30 years, 16%
patients were between 36-40 years,12% patients were
between 21-25 years while only 1% of patients were
above 40 years of age. Patients with low and very low
values of AMH were above 35 years of age.

K. Hansen et al found that even after correcting for
chronological age, two of the tests, the ovarian AFC and
serum levels of AMH, were still significantly correlated
with the ovarian primordial follicle number. In addition,
approximately 74% of the variation in ovarian primordial
follicle count could be explained with only two of the
parameters, chronological age and the ovarian AFC.2
Kelton P et al found that plasma AMH levels remained
relatively static (20-25 pmol/L) from 18 to 29 years of
age. By 30 years of age, plasma AMH levels start to drop
rapidly, reaching only 10 pmol/l. by 37 years.?

In present study, 74% of patients had primary infertility
while 26% of patients had secondary infertility. 93% of
patients had their first cycle of 1CSI, 3% of patients had
their second cycle of ICSI, 2% of patients had third cycle
of ICSI and 2% of patients had their fourth cycle of ICSI.

In present study, 36% patients had normal AMIIL, 18%
paticnts were in low normal range, 5% patients had low
values and 2% patients had very low values. 41% of
patients had values in high range suggestive of PCOS.
Amongst this, 21% had values between 4 to 8 ng/ml
where we got good AFC count and good result in terms
of pregnancy.

The study group was divided into two subgroups
according to the number of oocytes retrieved. Patients
with an oocyte count of five or more were considered
good responders, and paticnts with less than five as poor
responders. In present study, 80% were good responders
while 20% were poor responders. When we evaluated the
relationship  of  retrieved oocyte  counts  with the
parameters included, we found that only basal AMH
levels and the number of antral follicles were statistically
correlated.

Kelton P et al found that using a cut off value of 8.1

pmol/L, plasma AMH assessment could predict poor
ovarian reserve on a subsequent IVF cycle with a
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sensitivity of 80% and a specificity of 85%.° Kelton P et
al found that plasma AMH assessments are superior to
FSH in identifying women with reduced ovarian reserve.
Anti-miillerian hormone assessment should be considered
as a useful adjunct to FSH/oestradiol levels and antral
follicle count when estimating ovarian reserve.’

Figicioglu C et al found that paticnts with fewer than five
retrieved oocytes had lower day 3 AMH levels, fewer
antral follicles, and lower hCG day E2 levels. Thus, basal
antral follicle count and basal AMH levels are good tools
for use in counseling patients.® C Figicioglu et al found
that levels of AMH would predict the number of oocytes
with a positive predictive rate of 96%, although it had
little value for predicting pregnancy.8 C Figicioglu et al
revealed that the most sensitive and specific indicator of
ovarian reserve is the level of AMH, it does not indicate
pregnancy success as well when 0.25 pg/mL is taken as a
cut-off value.® Figicioglu C et al demonstrated an
association between early follicular phase serum AMH
and number of retrieved oocytes despite clinically similar
day.® Figicioglu C et al measured serum FSH and E2
levels in patients of all age groups. Baseline FSH, LH,
and E2 levels are good predictors of ovarian reserve.® C
Figicioglu et al found that basal antral follicle count is
correlated but weakly with the number of retrieved
oocytes during assisted reproduction cycles.® Figicioglu C
et al found that AMH was the best indicator of ovarian
reserve with a high sensitivity and specificity.’

Better AMIH than FSH specificity has been previously
demonstrated and is also supported by Figicioglu C et al.
AMH <1.05 ng/mL, however, does not define DOR. It
only defines DOR with significantly decreased live-birth
chances. It also does not warrant withholding  of
treatment because even DOR patients with very low to
undetectable AMH still achieve rather surprising live-
birth rates.®

Van Rooij et al found that serum AMIH levels were
highly correlated with the number of antral follicles (r =
0.77; P < 0.01) and the number of oocytes retrieved (r =
0.57, P <0.01).” Van Rooij et al combined antral follicle
count with AMH and inhibin B to provide for better
prediction.'? Dillon K et al found that participants with a
pre-treatment AMH level >2 ng/ml. recovered at a rate of
11.9% per month after chemotherapy, whereas
participants with pre-treatment AMH levels <2 ng/mL
recovered at a rate of 2.6% per month after therapy "

Akira Ivase ct al found that the median AMI1 level was
2.98 ng/mL and 3.92 ng/mL before operation and was
significantly reduced to a median level of 2.24 ng/mL and
329 ngmL at 1 month after operation in the
endometrioma group (n = 29) and the non-endometrioma
group (n = 21), respectively.'' Kelton T found that Serum
AMH is a sensitive marker of age-related decline in
ovarian reserve status. A serum AMH result >36 pmol
L=1, or above the 75th percentile for age, is highly
suggestive of a diagnosis of PCOS. A serum AMH result
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below the 10" percentile for age suggests accelerated loss
of ovarian reserve, while an AMH result exceeding 20
pmol L—1 suggests an increased risk of OHSS during IVF
treatment.'> Brodin T et al found that all ORTSs correlated
significantly  with each other, with the strongest
correlation  between AFC and AMH (r = 071, p
<0.0001). Univariately, AMH and age cquivalently
predicted live birth (c-statistic 0.61), and together they
provided a significantly better model (c-statistic 0.64).
For prediction of poor and excessive response the best
model included AMH, AFC and age (c-statistic 0.89)."

Lauren Z et al found that among 97 women who
underwent AMH testing, 32 (33.0%) had elevated AMH
levels. Hyperandrogenism was reported by 8 (25.0%)
women  with elevated AMH and none with AMH
concentrations  lower than 4.7 ng/mL (P <0.001).
Irregular menstrual cycles before hormonal contraceptive
use were reported by 16 (24.6%) of 65 women with
AMH concentrations lower than 4.7 ng/mL and |1
(34.4%) with elevated AMIL (P == 0.34). Of the 20 women
with elevated AMH who rcturned for further evaluation,
16 (80.0%) had polycystic ovaries and 13 (65.0%) were
diagnosed with PCOS (Rotterdam criteria). '

CONCLUSION

When basal  AMH levels and the number of antral
follicles were correlated, hizh AMI levels correlate with
low cancellation rates. retricval of more eggs, higher live
birth rates and a high chance for freezing of embryos.
Low AMI levels (alone) de not predict low success rates
in women less than 35 years of age. Couples should not
be excluded from attempting assisted reproductive cycles
due to low AMH values alone because live birth success
rates were reasonable in these cases.
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ABSTRACT

Background: It is uncertain how best to screen pregnant women for the presence of fetal Down's syndrome and other
aneuploides, whether to perform first-trimester screening or to perform second-trimester screening or both.

Methods: Women with singleton and multiple pregnancies underwent first-trimester combined screening
(measurement of nuchal translucency, pregnancy-associated plasma protein A [PAPP-A|, and the free beta subunit of
human chorionic gonadotropin at 10 weeks 3 days through 13 weeks 6 days of gestation). Also, second-trimester
quadruple screening (measurement of alpha-fetoprotein, total human chorionic gonadotropin, unconjugated estriol,
and inhibin A) and triple marker test was done from 15 to 18 weeks of gestation.

Results: 12 (5%) patients had positive screening test for combined screening in first trimester, 6 (10.9%) patients had
positive screening for quadruple test while | (2.85%) patients had positive screening for triple test. Out of 19 positive
screening, 16 (84.21%) had their amniocentesis done for confirmation of diagnosis. In all 16 patients, chromosomal
analysis was normal. Not a single patient turned out to have a baby with Down syndrome or any other ancuploidy.
False positive rate for combined screening in first trimester was 5%. false positive rate for quadruple test in second
trimester was 10.9%, false positive rate for triple marker test in second trimester was 2.83%.

Conclusions: First-trimester combined screening is better than second-trimester quadruple test or triple marker test
for syndrome or any other aneuploidy.

Keywords: Combined screening, Down syndrome, Quadruple screening

INTRODUCTION
respectively.'
The natural frequency of chromosomal abnormalities at

syndrome) occur with 1 in 6,500 and 1 in 12,500,

birth, in the absence of any prenatal diagnosis, has been
at 6 per 1,000 births. The ancuploides are the most
frequent, with trisomy 21 (Down syndrome) the most
common, with an often-quoted birth prevalence of | in
800." The other common autosomal trisomies including
trisomy 18 (Edward syndrome) and trisomy 13 (Patau

Presently, invasive procedures remain the definitive test
for fetal aneuploidies. However, these procedures
themselves carry a potential fetal loss rate, though small
may be unacceptable 10 certain  women. Therefore,
prenatal - screening  programs provide information by
which couples can make appropriate informed choices
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about reproductive decisions, rather than focusing on
disabilities and their eradication.!

As both amniocentesis and CVS are associated with a
risk of miscarriage, these procedures are currently applied
only to small group of women who are in a higher risk of
having an offspring with a chromosomal defect in
comparison to the general population. The aim of the
currently available screening tests is to identify, with the
highest sensitivity and specificity, those women who
should be offered the invasive procedure. The risk for
many of the chromosomal defects increases with
maternal age. Additionally, because fetuses  with
chromosomal defects are more likely to die in utero than
normal fetuses though the risk decreases with gestational
age.?

Non-invasive screening based on biochemical analysis of
maternal - serum  or urine, or fetal ultrasound
measurements, allows estimates of the risk of a
pregnancy being affected. It also provides information to
make decisions about definitive testing. Before screening
tests, parents need to be fully informed about the risks,
benefits and possible consequences of such a test. This
includes subsequent choices for further tests and the
implications of both false positive and false negative
screening tests (i.e. invasive diagnostic testing, and the
possibility that a miscarried fetus may be chromosomally
normal).?

According to the American College of Obstetricians and
Gynecologists, it has become routine in prenatal care to
offer screening tests for neural tube defects and genetic
abnormalities. There have been some changes in the
method of prenatal screening. Measurement of AFP alone
can detect the vast majority of neural tube defects and a
small portion of trisomy 21 in patients of all ages. Adding
heG and unconjugated estriol to this screen increases the
rate of detection of trisomies 21 and 18. Counseling
patients about the risks and benefits of such screening is
important.*

Down syndrome is the commonest congenital cause of
mental retardation. Noninvasive screening  based on
biochemical analysis of maternal serum or urine, or fetal
ultrasound measurements, allows estimates of the risk of
a pregnancy being affected. It also provides information
to guide decisions about definitive testing.®

First-trimester screening for Down's syndrome that
includes ultrasound to assess nuchal translucency has
become widespread since its introduction by Nicolaides
and colleagues in the early 19905,

Second-trimester screening remains the most common
method to assess the risk of Down's syndrome in the
United States.”

Biochemical screening at 16-18 weeks of pregnancy can
detect about 60% of pregnancies with Down's syndrome,
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about 90% of pregnancies with open spina bifida, and
virtually all cases of anencephaly.®

With any type of testing, there is a possibility of false-
positive results and lalse-negative results too. A
screening test result that shows there is a problem when it
does not exist is called a false-positive result. A screening
test result that shows there is not a problem when it
exists, is called a false-negative result, Your doctor can
give you information about the rates of false-positive and
false-negative results for cach test.®

Expected Detection Rates for Down Syndrome at a 5%
False Positive Rate Using a Variety of Combinations of
Second Trimester Biochemical Markers (Cuckle).?

Nuchal scanning alonc  detects 62% of all Down
syndrome with a false positive rate of 5.0%; combined
with blood testing gives corresponding values of 73% and
4.7%.'°

Objectives of present study are to assess the effectiveness
of combined ultrasound and biochemical (CUB)
screening in - first trimester and quadruple and triple
screening in second trimester for Down syndrome and
other  chromosomal  abnormalities  in singleton
pregnancies in a routine antenatal clinic and laboratory
setting

METHODS

This retrospective study was conducted at Patne hospital
and Maternity home, Aurangabad from January 2015 (o
January 2016 in 330 antenatal patients.

In recent years, antenatal screening has become one of
the most routine procedure of pregnancy-follow up and
the subject of hot debate in bioethics circles.

330 women whose pregn incies fell within the gestational
age range of 11 to 14 weeks by ultrasound assessment
were  offered  combined screening on the basis of
measurement of nuchal translucency (NT), maternal
serum free beta-human chorionic gonadotropin (Beta
chg) and pregnancy-associated plasma protein A (PAPP-
A). NT measurements were obtained using a standardized
method. Each screening  marker  measurement  was
converted to a multiple of the appropriate gestational
median and a risk was derived for ecach marker in
chromosomally abnormal and unaffected pregnancies. A
combined risk of Down syndrome and of trisomy 18/13,
incorporating the maternal age risk, was calculated for all
women.

Patients whose screening test came as positive were
offered integrated screening test. This combines the
results of the first-trimester tests with those of second-
trimester screening (triple or quadruple screening). These
patients were also given the option of chorionic villus
biopsy directly for confirmation of diagnosis if they wish,
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If quadruple test turned out to be positive, these patients
were advised amniocentesis for confirmation of
diagnosis.

RESULTS

In present study, out of total 330 patients, 290 (87.8%)
patients were of less than 35 years while 40 (12.1%)
patients were above 35 years with the median age of 27

years.

Table 1: Age group.

<35 years 200 878

EeTInE! s Perces
- First trimester 240 72.72
Second trimester 90 2727

In present study, out 330 patients, 240 (72.72%) patients
came in first trimester in which combined screening was
done while 90 (27.27%) patients came in second
trimester where triple marker test or quadruple test was
done.

Table 3: Type of screening.

Typeofxerecning 5 N ohpaighok Pert sacawe
Combined screening
2
(First trimester) - s
T!'Iple test (Second 35 10.60
trimester)
Quadruple test (Second
trimester) 2s 16,66

In present study, in 240 (72.72%) patients who came for
check up in first trimester, combined screening was done,
in 55 (16.66%) patients who reported in second trimester,
quadruple test was done while in 35 (10.60%) patients
who reported in second trimester, triple test was done.

Table 4: Nuchal translucency.

0.5-0.9 52

1-1.5 138 DT
1.6-2 32 13.33
2-2.5 18 7.5

Out of 240 npatients in first trimester, 52 patients
(21.66%) had nuchal translucency between 0.5-0.9, 138
patients (57.5%) had nuchal translucency between 1-1.5,
32 patients (13.33%) had nuchal translucency between
1.6-2 and 6 patients (7.5%) had nuchal translucency
between 2-2.5. These are multiple of median (MoM)
values. Not a single patient had abnormal value for
normal translucency.

Table 5: Positive screening.

ey

4
[’ o

Combined screening

. . 12 S
(First trimester)
I .riplc test (Second 2.85
trimester)
Quadruple test 6 10.9

(Second trimester)

In present study, 12 (5%) patients had positive screening
test for combined screening in first trimester, 6 (10.9%)
patients had positive screening for quadruple test while |
(2.85%) patients had positive screening for triple test.

Table 6: Confirmation by amniocentesis or chorionic villus hiopsy.

“hiopss

: mniocetesis _
Chorionic villus biopsy 0
Lost to follow up 3

In present study, out of 19 positive screening, 16
(84.21%) had their amniocentesis done for confirmation
of diagnosis, 3 (15.78%) patients lost to follow up while
not a single patient opted for chorionic villus biopsy. In
all 16 patients, chromosomal analysis was normal. Not a
single patient turned out to have a baby with Down
syndrome or any other ancuploidy. False positive rate for
combined screening in first trimester was 5%, false
positive rate for quadruple test in second trimester was
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10.9%, false positive rate for triple marker test in second
trimester was 2.85%.

DISCUSSION
In present study, out of total 330 patients, 290 (87.8%)
patients were of less than 35 years while 40 (12.1%)

patients were above 35 vears. Zournatzi V el al reported
that 69 women (12%) were 35 years old or more.?
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In present study, out 330 patients, 240 (72.72%) patients
came in first trimester in which combined screening was
done while 90 (27.27%) patients came in second
trimester out of which in 55 (16.66%) patients quadruple
test was done while in 35 (10.60%) patients triple test
was done.

In present study, not a single patient had abnormal value
for normal translucency.

In present study, 12 (5%) patients had positive screening
test for combined screening in first trimester, 6 (10.9%)
patients had positive screening for quadruple test while 1
(2.85%) paticnts had positive screening for triple test.

In present study, out of 19 positive screening, 16
(84.21%) had their amniocentesis done for confirmation
of diagnosis, 3 (15.78%) patients lost to follow up while
not a single patient opted for chorionic villus biopsy.

In all 16 patients, chromosomal analysis was normal. Not
a single patient turned out to have a baby with Down
syndrome or any other ancuploidy.

False positive rate for combined screening in first
trimester was 5%, false positive rate for quadruple test in
second trimester was 10.9%, false positive rate for triple
marker test in second trimester was 2.85%.

Alldred SK et al reported that both direct and indirect
comparisons, the combined NT, PAPP-A, free § heG and
maternal age test strategy showed superior diagnostic
accuracy to an NT and maternal age test strategy (P <
0.0001).

Based on the indirect comparison of all available studics
for the two tests, the sensitivity (95% confidence interval)
estimated at a 5% FPR for the combined NT, PAPP-A,
free hcG and maternal age test strategy (69 studies:
1,173,853 fetuses including 6010 with Down's syndrome)
was 87% (86 to 89) and for the NT and maternal age test
strategy (50 studies; 530,874 fetuses including 2701
Down's syndrome pregnancies) was 71% (66 to 75).5
They detect about ninc out of 10 Down's affected
pregnancies for a fixed 5% FPR. Although the absence of
nasal bone appeared to have a high diagnostic accuracy,
only five out of 10 affected Down's pregnancies were
detected at a 1% FPR.}

First-trimester screening was performed by Fergal D et al
in 38,167 patients; 117 had a fetus with Down's
syndrome. At a 5 percent false positive rate, the rates of
detection of Down's syndrome were as follows: with first-
trimester combined screening, 87 percent, 85 percent, and
82 percent for measurements performed at 11, 12, and 13
weeks, respectively; with second-trimester quadruple
screening, 81 percent; with stepwise sequential screening,
95 percent; with serum integrated screening, $8 pereent:
and with fully integrated screening with first-trimester
measurements performed at 11 weeks, 96 percent ©
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Wapner R. et al found that the largest U.S. study of first-
trimester screcning to date, involving 8514 pregnancies,
reported a 79 percent detection rate at a 5 percent false
positive rate."!

Alldred SK et al found that tests involving two markers in
combination with maternal age, specifically PAPP-A,
free heG and maternal age are significantly better than
those involving single markers with and without age.
They detect seven out of 10 Down's affected pregnancies
for a fixed 5% FPR. The addition of further markers
(triple tests) has not been shown to be statistically
superior.'?

Alldred SK et al reported that tests involving second
trimester B-core fragment and estriol with maternal age
are significantly more scnsitive than the single marker
second trimester B-corc fragment and maternal age,
however, there were few studies. There is a paucity of
evidence available to support the use of urine testing for
Down's syndrome screening in clinical practice where
alternatives are available.'

Alldred SK et al reported that meta-analysis of the six
most frequently evaluated test combinations showed that
a test strategy involving maternal age and a combination
of first trimester N'T anc PAPP-A, and second trimester
total heGi, ul:3, AFP and Inhibin A significantly
outperformed other test combinations that involved only
one serum marker or N in the first trimester, detecting
about nine out of every 10 Down's syndrome pregnancies
at a 5% false positive rate. '

Alldred SK et al reported that meta-analysis of 12 best
performing or frequently evaluated test combinations
showed double and triplc tests (involving AFP, uli3, total
heG, free heGy signiticantly  outperform  individual
markers, detecting six te seven out of every 10 Down's
syndrome pregnancies at a 5% false positive rate.

Tests additionally involving inhibin performed best (eight
out of every 10 Down's syndrome pregnancies) but were
not shown to be significantly better than standard triple
tests in direct comparisons. Lower sensitivity occurred in
women above 335 years o/ age."®

When the amniocentesis results of the patients were
reviewed by Danisman N et al as numerically normal or
abnormal; 40 (2.7%) of 1456 amniocentesis procedures
performed for advanced maternal age, 5 (0.9%) of 531
procedures performed for an increased double-test risk
and 14 (1.3%) of 1095 procedures performed for an
increased triple test risk were found to have chromosomal
ancuploidy.'®

Stenhouse EJ found that the detection rate for Down
syndrome was 93% (14715) at a false-positive ratc of
5.9% and for all chromosome abnormalities it was 96%
(25/26) at an overall falsc-positive rate of 6.3%."
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CONCLUSION

Present study confirms that by first trimester screening,
the number of women who have indication for invasive
prenatal diagnostic procedure is significantly reduced. As
a result the cost for prenatal diagnosis of the population
and also the risk of iatrogenic missed miscarriages is also
reduced. Finally, this screening method gives the
advantage of early diagnosis.

False positive rate for combined screening in first
trimester was 5%, false positive rate for quadruple test in
second trimester was 10.9%, false positive rate for triple
marker test in second trimester was 2.85%.

To conclude, first-trimester combined screening is better
than second-trimester quadruple or triple screening.
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