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OF LATE REPRODUCTIVE AGE AFTER
CONSERVATIVE TREATMENT

OF POLYCYSTIC OVARIAN SYNDROME
(PCOS) IN ADOLESCENCE
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Abstract. Background: the aim of the present study was
to assess of the ovarian reserve of the women of late
reproductive age after the conservative treatment of
polycystic ovarian syndrome in adolescence. Design:
the study was a longitudinal retrospective by purposive
sampling. Methods: a total of 67 women of late repro-
ductive age with confirmed primary PCOS in adoles-
cence and 70 bealthy age-maiched controls were
included in the study. The patients with PCOS under-
went clinical investigation and conservative treatment
with antiandrogens and oral contraceptive pills
(OCPs) between 1984 and 1990y. and at the time of
original diagnosis they were 13-18 y. Main outcome
measures: the patients were collected via analysis of
histories at primary diagnosis of PCOS in adolescence
and at the time of the follow-up investigation of repro-
ductive hormones was conducted. Data were
compared between the study and control groups.
Results: after conservative treatment PCOS patients
had higher levels of anti-Mullerian hormone and
greater number of antral follicles than controls (p
<0.01 and p <0.05 respectively). Conclusions: our data
suggest that PCOS patients who underwent conserva-
tive treatment in adolescence bhave the better ovarian
reserve in late reproductive age than control women.

Key words: Polycystic Ovarian Syndrome, Ovarian
Reserve, Anti-Mullerian Hormone, Adolescents, OCPs

Introduction

Ovarian reserve is the ability of the ovary to provide egg
cells that are capable of fertilization. Ovarian reserve is an
important factor to predict the outcome of assisted repro-
ductive techniques [3,16]. Variables used to estimate the
ovarian reserve include age, basal or stimulated levels of
follicle-stimulating hormone (FSH), estradiol (E2), anti-
Mullerian hormone (AMH), inhibin B and the number of
antral follicles and ovarian volume, assessed by trans-
vaginal ultrasound [15]. Last years, serum AMH measure-
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ment has been introduced as one of the best markers of
ovarian reserve [9]. AMH is secreted by the granulosa
cells from pre-antral and antral follicles. Its main function
is the inhibition of primordial follicle growth that is impor-
tant in dominant follicle selection [2]. The higher the antral
follicle count, the higher the AMH levels.

In Georgia, as well as around the world polycystic ovar-
ian syndrome (PCOS) is thought to be one of the leading
causes of female infertility and represents an actual prob-
lem in gynecology. It affects 4% to 12% of women of
reproductive age and is the major factor of anovulatory
infertility [14]. Its prevalence particularly is increased in
adolescents [11]. This population deserves attention
considering the future fecundity and long term reproduc-
tive results [8]. Because women with PCOS have high
numbers of antral follicles, high AMH levels are often seen
as well. Besides being used as a potential diagnostic
marker for PCOS, AMH is used as an indicator of ovarian
reserve as a predictor of ovarian response to stimulation
during In Vitro Fertilization (IVF), that is especially impor-
tant in women of late reproductive age [13,16].

Very few longitudinal follow-up studies for assessment
of ovarian reserve in women of late reproductive age with
previously confirmed PCOS have been conducted, espe-
cially after the diagnosis and treatment of PCOS in adoles-
cence. There is absence of longitudinal follow-up studies
also after a course of OCPs in adolescence [8].

Hence, the aim of the present study was to assess the
ovarian reserve in women of late reproductive age after the
conservative treatment of PCOS with antiandrogens and
OCPs in adolescence compared with age-matched controls.

Materials and Methods

A total of 67 women of late reproductive age with
confirmed primary PCOS who underwent conservative
treatment with antiandrogens and OCPs in adolescence and
70 healthy controls were included in the study. All subjects
consenting to participate attended a health examination at
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the Zhordania Institute of Human Reproduction. Inclusion
criteria for the study were diagnosis of PCOS between
1984-1990 and at the time of original diagnosis subjects
were 13-18 years of age, at the follow-up from 35 to 45
years. Only patients with a diagnosis of PCOS according to
the Rotterdam criteria were included [7]. In addition to the
ultrasound criteria the following two features had to be
present for the PCOS diagnosis: 1. oligomenorrhoea or
amenorrhea; 2. clinical and/or biochemical signs of hyper-
androgenism such as testosterone 2.7 nmol/l, elevated
dehydroepiandrosterone sulfate or hirsutism (8 on the
Ferriman and Gallway scale). The exclusion criteria were
thyroid disfunction (normal s-TSH), adrenocortical dysfunc-
tion (normal 17-hydroxyprogesterone) or hyperprolactinae-
mia (prolactin <30 mg/l). Subjects without ultrasound
examination were not included also.

The ultrasound examination

Transvaginal ultrasound examination was undertaken
on third day of the cycle. It was performed with a 7 MHz
transvaginal probe. Ovarian volume was calculated in the
largest ovary according to a simplified formula for an ellip-
soid (0.523 x length x width x thickness). All follicles,
antral and growing, were counted. The presence of 12 or
more follicles in each ovary measuring 2-9mm in diameter
and/or increased ovarian volume (>10ml) was considered
as polycystic ovary (PCO). Only one ovary fitting this defi-
nition was sufficient to define PCO and a dominant follicle
(>10mm) or a corpus luteum should not be present.

Assays

Serum concentrations of FSH, LH, estradiol were analysed
by competitive immunoenzymatic colorimetric method for
quantitive determination, using commercial NovaTec kits
obtained from DiaMetra, Italy. Detection limits for the estra-
diol essays was 8,7 pg/mL, for FSH 0.17 mIU/ml, for LH 0.22
mlU/ml. Total coefficients of variation varied between 7.91
and 10% for these analyses. The serum concentrations of
AMH were determined using enzymelinked immunoassay
kits, from Immunotech Beckman Coulter Company, France.
The detection limit for AMH was 0.01 ng/ml and levels below
this limit were considered undetectable. Total coefficient of
variation was 12.3% for the AMH analyses.

Statistical methods

For comparison between groups, independent t-tests
or Mann-Whitney U-tests were performed, depending on
whether the variable was normally distributed or not.
Frequencies were compared between groups by the y?
test. The SPSS statistical package was used for all analy-
ses (SPPS Inc. version 17.0, Chicago, IL, USA). A p-value
of <0.05 was considered significant.

Results

A total of 137 women of late reproductive age under-
went clinical examination. From these 67 patients under-
went conservative treatment with antiandrogens and
OCPs in adolescence and 70 women were age — matched

"reatmentn-o7  |women n.7o|-Yaue
Age (years) 42.7+2.8 40.8+4.3 ns
Ovarian volume (ml) 7.4+2.1 5.4+2.8 | P<0.01
Antral follicle count (n) 10.5+1.4 6.1£2.7 | P<0.05
Estradiol (pg/ml) 131+ 16 138+24 ns
FSH (1U/) 7.8+1.4 9.7+£3.2 ns
LH (1U/) 5.8+1.8 6.3+2.7 ns
AMH (pmol/l) 3.8+2.1 21+1.8 | P<0.01

Table 1. Mean=SD of ovarian volume, number of antral
follicles, ovarian steroids and gonadotropins in women of
advanced reproductive age with a history of polycystic ovary
syndrome (Mann-Whitney U-test).

controls. Exclusion criteria for controls was a history of
anovulatory diseases.

Mean ovarian volume and number of antral follicles in
women of late reproductive age with history of PCOS after
conservative treatment with antiandrogens and OCPs
were significantly higher than controls, 7.4+2.1 ml
compared with 5.4+2.8 ml (P <0.01) and 10.5¢1.4
compared with 6.1+2.7 (P <0.05 respectively) (Table I).

AMH serum concentrations were significantly higher in
women of late reproductive age with PCOS after conservative
treatment than controls 3.8+2.1 compared with 2.1+1.8 (P
<0.01). There was no statistically significant difference
between the groups in estradiol, FSH and LH levels (Table 1).

Discussion

The previous studies showed that women with PCOS
have 2 to 3 times higher level of the serum AMH concentra-
tion which is related to increased number of small follicles
[4]. Some clinical researches suggest improved fertility in
ageing women with PCOS. The follicle loss through the
process of ovarian ageing could explain the occurrence of
more regular cycles in older patients with PCOS [9]. The
AMH levels in women of late reproductive age decrease
[15]. Adolescent girls with PCOS have high number of
antral follicles. The question is whether early treatment with
antiandrogens and OCPs of PCOS in adolescence affects
ovarian reserve in advanced age. Hudecova showed that
PCOS patients have an ovarian reserve possibly superior to
women with normal ovaries, but it was unselected popula-
tion [12]. The previous research showed that after laparo-
scopic ovarian drilling significantly decrease AFC and AMH
levels [6]. This may be explained by possible damage ovar-
ian blood vessels and ovarian tissue after electrocoagula-
tion. In our study women of late reproductive age had
significantly better ovarian reserve after conservative treat-
ment in adolescence, emphasizing the importance of treat-
ment of PCOS with antiandrogens and OCPs in this age.

Results for basal levels of FSH in PCOS have been less
conclusive, which may be due to the high variability of this
hormone [1]. Women with PCOS have lower basal FSH
levels in the early follicular phase than women with normal
ovaries. The mechanism, that may partly explain a lack of
follicular growth, is probably increased production of
inhibin B and high AMH levels from the increased number
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of antral follicles in polycystic ovaries. As we mentioned
above, ovarian ageing results in diminution of the follicular
cohort in both normal women and PCOS patients, and is
associated with decreased inhibin B and AMH levels
[16,17]. It will permit FSH enhancement and lead to full
follicle maturation, more regular menstrual cycles and the
appearance of ovulatory cycles in polycystic ovaries. Our
study showed that there was no statistically significant
difference in FSH levels between the groups, that may be
explained by similar reduction of follicular cohort.

The major limitation of the present study was the low overall
response rate among PCOS patients, especially among
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OBAPUAABHBIV PE3EPB V J)KEHIIIMH CTAPIIIET'O PEITPOAYKTUBHOI'O BO3PACTA
TIOCAE KOHCEPBATHBHOI'O AEUEHM A CMHAPOMA ITOAMKHMCTO3HBIX ATUYHWKOB

(CTIKA) B IIOAPOCTKOBOM BO3PACTE
bentapse KI'., bap6akapse J1., Xomacypup3se AlTl.

Téunucckuin rocyaapCTBeHHbIA yHuBepcuTeT um. s. hxasaxuiwsunm (Fpy3sus)

Pestome. Lesb nccrieioBaHnsa — OLeHKAa 0BapuanbHOr0 PE3epBa y XEHLUUH CTapLIero PernpogykTUBHOMO BO3pacta
110¢/1€ KOHCEPBATUBHOIO JIEYEHNS CUHAPOMA MONIMKNUCTO3HbIX ANYHUKOB B [104POCTKOBOM BO3pacTe. [Au3anH. Viccrieso-
BaHwe ObIsI0 PETPOCHEKTUBHBIM, C UCMOIb30BAHNEM MPEAHAMEPEHHON Bbl6opku. Metoabl. B nccrnegoanne 6biim
BK/IK046HbI 67 MALNEHTOK MO3AHEr0 PenpoayKTMBHOro Bo3pacta ¢ AuarHo3om ClIKS B nogpocTKoBOM BO3PAcTe; KOHT-
POJILHYKO rpynny cocTaBsmn 70 340POBbIX XEHLUYMH TOro Xe Bo3pacta. Y nauneHtok ¢ ClIKS uccnenoBaHne n KOHcEp-
BAaTUBHOE JIeYEHNE aHTUAHAPOreHamu 1 KOMOUHNPOBAHHbIMU OpasbHbIMU KOHTpauenTueamu (KOK) nposogwauce B
1984-1990 rr. Bospact nauneHTok konebancs ot 13 go 18 ner. OCHOBHbIE KpUTEpUU OLIEHKN. ViccrenoBaHne Obiio
M10CTPOEHO Ha aHaimn3e nctopwi ¢ ClIKA nauneHTok B MoApOCTKOBOM BO3PACTE. B AanbHeLLem npoBOANICS aHanmn3
KPOBY Ha penpoayKTUBHbIE FOPMOHSI. [JaHHbIe ObI/IN COMOCTABIIEHbI MEXAY rpynnamu. Peayibrats.. [Tocie koHcepBa-
TuBHOro neqexusi CIIKS B nogpocTKOBOM BO3PACTe NaUNeHTKN CTapLUIero penpoaykTUBHOIo BO3PacTa NMEsN BbICLLEE
COJEPXXaHNe aHTUMIOISIEPOBOr0 rOPMOHA; KOJIMHECTBO aHTPAsIbHbIX DOJIIIUKYIIOB ObISI0 3HAYUTENILHO BbILLE, YEM
JKEHLUMH KOHTPOIbHbIX rpyni (P <0,01 n P <0,05 co0TBETCTBEHHO). BbIBOAbI: HALUW [AHHbIE OKA3bIBAKOT, YTO MayNeH-
Tku ¢ CIIKS, KOoTopble MpOLLIN KOHCEPBATUBHOE JIEYEHNE B MOAPOCTKOBOM BO3PACTE, B CTapLUEM PENPOAYKTUBHOM
BO3pacte UMEKT JIyYLLINI PEe3EPB ANYHUKOB, YEM 340P0BbIE XEHLNHbI COOTBETCTBYIOLLEr0 BO3PACTA.

Knto4eBbie c10Ba: CUHAPOM MOMKUCTO3HBIX SUYHUKOB, 0BAPUATbHBIN PE3EPB, aHTUMIO/EPOB ropMOoH, noapocTku, KOK.
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