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Fertility preservation in breast cancer
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Breast cancer in young women is not rare in developed
countries and 25% of women diagnosed with this disea-
se have not yet reached menopause. This high inciden-
ce in women of reproductive age as well as their good
long-term prognosis justifies greater concern with qua-
lity of life of women who survive the disease. Given the
gonadal toxicity of systemic therapies frequently em-
ployed, the fertility of patients with breast cancer may
be compromised, leading to a decline in their quality of
life.

Thus, techniques have been developed for the preserva-
tion of fertility in the last decade. The best known and
most successful option is the cryopreservation of embryos.
Other options are cryopreservation of oocytes that can
be offered to women with no partner and cryopreserva-
tion of ovarian tissue that should be considered only when
the patient does not have the time or do not wish to un-
dergo ovarian stimulation.

Fertility preservation for young women with breast can-
cer has several unique aspects. Since breast cancer is par-
ticularly sensitive to hormonal changes, it is s a legitima-
te concern that pregnancy after breast cancer may wor-
sen the prognosis. Encouraging data suggest that there
is no increase in risk after breast cancer. However, ova-
rian stimulation in these women must be careful.

The issue of fertility preservation must be addressed sy-
stematically by physicians when the diagnosis of cancer
and the need for chemotherapy is established. The risk
of infertility associated with treatment is a major con-
cern for young women.

Several studies have revealed that this issue is not addres-
sed as systematically as it would be desirable. In fact, doc-
tors do not always discuss this risk with young patients.
The insufficient knowledge about the true risks to fer-
tility and preservation options available, the lack of gui-
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delines, poor communication with specialists and even
the difficult context in which these dialogues occur were
established as the main reasons for this. In fact, advising
patients with breast cancer about fertility preservation
methods when they are faced with a diagnosis of can-
cer is often a difficult balance to manage. Also, patients
are also required to take this decision in a short time and
under high emotional stress. However, the possibility of
fertility protection during treatment can help patients
deal with the emotional impact due to the fight again-
st this disease. The possibility of infertility can have a si-
gnificant impact on self-esteem and self-image of women,
while the hope of being able to have children after brea-
st cancer is a strong stimulus for improvement.

The ASCO guidelines emphasize that physicians have
the responsibility to discuss infertility as a potential risk
of therapy at the first available opportunity, not decei-
ving the patient with unrealistic expectations about fer-
tility preservation techniques and patients should be re-
ferred to specialists and reproductive counseling should
be made available.

For women with breast cancer, the subject of preserva-
tion of fertility is more complex than in the case of other
malignancies, since the techniques used in the preserva-
tion of fertility and pregnancy itself can increase the risk
of recurrence of the disease, especially in cases of hor-
mone-dependent tumors. Although observation data are
reassuring, it is not yet possible to exclude this increa-
sed risk.

In the context of breast cancer, there are mainly four te-
chniques to be considered: the administration of a GnRH
agonist, cryopreservation of embryos, cryopreservation
of oocytes and ovarian tissue cryopreservation. Some te-
chniques are already established and are used routinely
(cryopreservation of embryos) and others are still con-



sidered experimental (such as cryopreservation of ova-
rian tissue) showing different profiles of safety and re-
liability. These techniques should not compromise the
effectiveness of the treatment of disease.

The choice between the various possible strategies will
depend on the overall condition of the patient, the pre-
sence or absence of a partner, the probability of gona-
dal failure and the time interval between the onset of the
disease and the need to initiate adjuvant therapy.

The only option available that is clinically established
is embryo cryopreservation performed before the start

of chemotherapy. However, this option may not be fea-
sible in women without a stable partner. Another draw-
back, also inherent to the cryopreservation of oocytes
is the delay of 2 to 4 weeks in cancer treatment that the-
se techniques imply which may not be possible in wo-
men with an urgent need for chemotherapy. It is im-
perative that the collection of oocytes is performed befo-
re the start of chemotherapy because of the high risk of
aneuploidy and the considerable reduction of the effi-
ciency of IVF associated with exposure to cytotoxic
agents.
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Maintenance of biological competence after oocyte vitrification
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Mature oocyte cryopreservation (OC) is a technique that
allows women to preserve their reproductive potential
and it’s one of the most fascinating challenges in Assi-
sted Reproduction Technology (ART). OC has impor-
tant clinical application (1) as fertility preservation in on-
cologic patients (2-4), fertility preservation for social rea-
sons (5), ovum donation programs (6-8), reduction of
ovarian hyperstimulation syndrome, increase in number
of oocyte in low-responder patients (9), exceeding oocy-
te storage after controlled ovarian stimulation when em-
bryo cryopreservation is not achievable (10).

In Italy law 40/2004 forbade zygote and embryo cryo-
preservation until the decision n.151/2009 when Italian
Constitutional Court affirmed the constitutional illegi-
timacy of several provisions of Law n.40. Gamete cryo-
preservation became the only option for storage of re-
productive material since 2004 to 2009, so its develop-
ment received a great effort.

The first human birth from a frozen oocyte was dated
1986 (11). In the past, the use of cryopreserved oocy-
te had low oocyte survival, fertilization and pregnancy
rates (12) but has recently improved (13). The initial
success of this technique has been limited by the fragi-
lity of mature oocytes retrieved after superovulation, ty-
pically in metaphase-II (M- II), due to its large size, wa-
ter content, and chromosomal arrangement (14). Indeed
during freezing or thawing process the spindle appara-
tus may be damaged by intracellular ice formation (15,16)
and these damages may be dependent on patient age and
cryopreservation technique (17). The introduction of vi-
trification has implied a significant advance in ART pro-
viding outcomes similar to those obtained with fresh
oocytes (6,7).

The physical definition of vitrification is the solidifica-
tion of a solution at a temperature below the glass tran-

© Copyright 2013, CIC Edizioni Internazionali, Roma

19

sition temperature of the solution, not by ice crystalli-
zation, but by extreme elevation in viscosity, using high
cooling rates from -15,000 to -30,000 °C per minute
(18), as a result, ice crystal formation is successfully avoi-
ded (19).

With development of vitrification technique, oocyte cryo-
preservation became a routine practice in a lot of IVF
centers and now there is a good evidence that in young
women the use of vitrified/warmed oocytes as part of
IVF/ICSI has fertilization rates similar to IVF/ICSI with
fresh oocytes (14).

In order to assess the efficacy, evaluated as clinical pre-
gnancy and live birth rates, and the safety of embryo tran-
sfers using fresh or cryopreserved oocytes the Practice
Committees of the American Society for Reproductive
Medicine (ASRM), performed a systematic literature re-
view using the MEDLINE site up to April 2012. The
ASRM has analyzed four randomized controlled trials
(6,7,20,21) comparing outcomes with cryopreserved and
fresh oocytes in IVE/ICSI cycles and they found that fer-
tilization and pregnancy rates are similar to IVF/ICSI with
fresh oocytes when vitrified/warmed oocytes are used as
part of IVF/ICSI in young patients.

However, the ASRM emphasizes the impact of mater-
nal age on success of oocyte cryopreservation. Indeed,
as it happens with fresh oocytes, there is an expected de-
cline in success with increasing of age.

The impact of age on success of oocyte cryopreservation
have been assessed by several observational studies.

An Italian cohort study performed by Borini et al., showed
similar oocyte survival among women of different ages
and lower implantation rates (6.5% vs. 10.9%,P =.012)
and pregnancy rates (10.1% vs. 18.7%, P =.02) in wo-
men over 38 years compared to younger women (22).
In another study is also observed that ongoing pregnancy



rates in 182 oocyte vitrification/warming cycles were si-
gnificantly lower in women over 40 years of age (23). In
this study, age stratified cumulative pregnancy rate per
transfer were: 48.6% in < 34 year-old, 24.1% in 35-37
year-old, 23.3% in 38—40 year-old, and 22.2% in 41-43
year-old. Another one large Italian retrospective cohort
study of 450 couples undergoing oocyte thaw cycles using
previously vitrified supernumerary oocytes observed that
maternal age was inversely correlated with delivery ra-
tes (24).

The impact of maternal age on success of oocyte cryo-
preservation can be easily explained by the phenomena
of ovarian ageing. The strong linkage between the po-
sitive outcome of ART cycles and the biological proper-
ties of female gamete at the time of fertilization it’s well
established (25), so it is reasonable to hypothesize that
the maintenance of biological competence following cryo-
preservation is affected by characteristics of the cell at the
time of freezing (26). The developmental competence
of mature oocyte is linked to positive and negative signals
targeting the germ cell before and after its recruitment
in the growing phase. The aging processes which oocy-
tes have to face in the ovary, in the oviduct, or during
in vitro culture prior to vitro insemination represent ne-
gative signals, named respectively “reproductive aging”
(27) and “postovulatory aging” (28). These two aging phe-
nomena induce in the oocyte similar alterations, such as
metaphase II aberrations, spontaneous activation, cellu-
lar fragmentation, initiation of an apoptotic pathway and,

both reproductive aging and postovulatory aging have
been shown to predisposing oocytes to premature chro-
mosome separation and aneuploidy (29). In addition the
modification shared by the two aging processes include
decline of mitochondrial functions and changes in the
redox state; the latter phenomenon is a critical determi-
nant of oocyte competence (30) and is known to influen-
ce the ability of cells to survive cryopreservation (31). In-
deed as demonstrated by Gupta et al. (2010) (32) vitri-
fication increases ROS activity in vitro matured porci-
ne oocytes. The impact of reproductive and postovula-
tory aging on the maintenance of biological competen-
ce after vitrification was recently evaluated in mouse oocy-
te (26) with the aim to investigated potential oocyte pro-
perties increasing sensitivity to cryodamage. In accordan-
ce with previous studies (33,34) it was found that fre-
sh old oocytes and 77 vitro aged oocytes exhibit ROS le-
vels higher that those detected in fresh young cells, and
as previously demonstrated (35,36) that reproductive
aging and 7z vitro aging negatively impact oocyte abi-
lity to maintain biological competence. These results are
according to those of Parmegiani et al. (2008) (37) that
found that embryo quality and clinical outcome of
thawing cycles significantly improved when oocyte
cryopreservation was carried out within 2 hours from
oocyte retrieval.
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For what concern the effect of duration of storage on
oocyte cryopreservation survival and pregnancy,
limited data exist. In one study performed by Parmegia-
ni et al., (2009) no differences in survival, fertilization,
cleavage, embryo quality, implantation, and live-birth ra-
tes were observed in oocytes cryopreserved with slow-free-
ze technique and thawed after up to 48 months compa-
red to earlier thaws (38).

Regarding safety and risk of chromosomal abnormali-
ties in cryopreserved oocyte, even if there are a limited
number of pregnancies and deliveries derived from cryo-
preserved oocytes, perinatal outcome data are reassuring
(14). In a recent study Forman et al., (2012) showed that
oocyte vitrification does not increase the rate of aneu-
ploidy or diminish the implantation potential of viable
blastocysts and that embryos created after warming vi-
trified oocytes possess the same risk of aneuploidy as when
the oocytes were originally retrieved, at least for women
less than 35 years old (39) . Another study of 200 infants
born from 165 vitrified oocyte pregnancies showed no
difference in birth weight or congenital anomalies
between those born from vitrified oocytes compared to
children conceived after fresh IVF (40).

In accordance to the literature we can affirm that oocy-
te cryopreservation should no longer be considered ex-
perimental. However it’ s important to acknowledge that
success rates may not be generalizable, and clinic-speci-
fic success rates should be used to counsel patients when
achievable. The current literature supports the use of oocy-
te cryopreservation to improve pregnancy rates in cou-
ples who are unable to cryopreserve embryos, and in case
of patients who are facing infertility due to chemothe-
rapy or other gonadotoxic therapies, oocyte cryopreser-
vation may be one of the few options available and the-
refore is recommended under these circumstances with
appropriate counseling. Nevertheless there are not yet
enough data to recommend oocyte cryopreservation for
the only intent of circumventing reproductive aging in
healthy women because there are no data to support the
safety, efficacy, ethics, emotional risks, and cost-effecti-
veness of oocyte cryopreservation for this indication.
In conclusion, there is good evidence that fertilization
and pregnancy rates are similar to IVF/ICSI with fresh
oocytes when vitrified/warmed oocytes are used as part
of IVF/ICSI in young infertility patients and oocyte do-
nors. For what concern safety, no increases in chromo-
somal abnormalities, birth defects, or developmental de-
ficits have been noted in the children born from cryo-
preserved oocytes. However, the aging phenomena that
affect the cell before freezing (reproductive aging) and
during in vitro culture prior to vitro insemination (po-
stovulatory aging) are important variables which influen-
ce the success of vitrification procedure.
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Introduction

Since 1984, when Lutjen et al. published the first birth
achieved through oocyte donation (OD) in a patient with
early menopause, the indications for this practice have in-
creased: advanced age, repeated IVF failure, genetic disea-
ses that cannot be identified by pre-implantation genetic
diagnosis and other techniques.

In western society women are increasingly postponing
motherhood and wishing to conceive at a more advanced
age. However, a woman'’s fertility decreases” progressively
over time, and from the age of 37-38 this decrease beco-
mes more significant. The donation of oocytes from youn-
ger women make it possible to achieve a pregnancy in a
woman, independent of her age, of the absence of ova-
ries, or of their functioning,

The efficacy of oocyte-donation programmes has increa-
sed considerably in the last decade and we are now in a
position to say that half of the donation cycles allow a cli-
nical pregnancy to be achieved. The growing social demand
for this technique involves the need for a greater number
of donations and could raise difficulties of access to the
technique and a number of ethical and/or legal problems
that must be taken into consideration. In Spain oocyte-
donation must be anonymous, the donors must be
between 18 and 35 years old, and they receive financial
compensation of 1000 euros for each donation cycle. It
is recommended that a donor should not do more than
four donation cycles in a two-year period and the num-
ber of children born from one donor is limited to six. Mo-
reover, legislation varies in different countries so that in
Europe a social movement known as “cross-border repro-
ductive care” has arisen, which reflects the mobility of in-
fertile couples to travel to another country where they can
receive the treatment that is legally prohibited to them in
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their own. It is estimated that in the USA more than
100,000 young women have donated oocytes, either al-
truistically or motivated by financial compensation (2).
Considering that the donors are young and may not yet
have fulfilled their reproductive wishes, it is incumbent
on the professionals who treat these women to minimi-
se the risks of this technique and ensure that the treatment
is comfortable for the donors.

Evaluation of the donor’s profile
and motivation

The growth of OD makes it necessary to review periodi-
cally what it is that motivates donors, how they perceive
the process, and also to evaluate the services that they re-
ceive in order to identify recommendations and impro-
ve the process.

In our experience, following the prospective study perfor-
med in 2004 by Boada et al. on a sample of 64 anony-
mous voluntary donors who received financial compen-
sation to reimburse expenses, we found that the women
making donations were young with a mean age of 27 years.
Approximately 80% were middle class, 50% had comple-
ted secondary education and 30-40% had studied at uni-
versity, 67.7% were in stable employment and 25% were
students. An altruistic motivation was given in 75% of
the cases before starting donation, a figure which increa-
sed to 85% after the procedure was completed. When the
donors were asked about the interference caused to their
daily lives. 12.5% (8/62) answered “a lot” (reporting ab-
sence from work, interference with studying, loss of work).
It was also observed that the degree of discomfort in the
post-donation period was related to the number of
oocytes retrieved/oestradiol level, appearing at 13 oocy-



tes, varying between 13 and 20 oocytes and was always
present when 20 oocytes were retrieved. Inconveniences
described by the donors were: the injections (25.4%), the
post-aspiration period (25.4%), the scheduling (20.6%)
and the waiting time (12.7%).

This study was useful in assessing how to decrease the di-
scomfort and improve the donors’ expectations. The do-
nors were originally stimulated by long protocol with
GnRH agonists which was subsequently replaced by
GnRH antagonists.

The most recent evaluations of our programme carried out
for quality control (ISO 9001:2008) show that the degree
of satisfaction expressed by women undergoing an oocy-
te donation cycle is high, largely because of the fact that
they are helping a woman to become a mother. The in-
conveniences that were stated are always to do with the
duration of the whole process. Now, thanks to the con-
tinual evaluation of the programme, donors do not seem
to experience as much discomfort from the administra-
tion and effects of the treatment. Some authors point out
that a high level of satisfaction can be assumed if the do-
nors want to repeat the process. In this regard, 90%
(200/219) of the women who underwent the process in
our centre in 2009 and who answered the satisfaction que-
stionnaire said that they would recommend oocyte dona-
tion to a friend or relative, and approximately 10% repea-
ted the process.

Results

The women who donate oocytes are young, with no pre-
vious pathology and with a high reproductive potential.
This explains the high clinical pregnancy rates that are
usually achieved with this treatment. Recent figures
from our programme and from the registries of the Spa-
nish Fertility Society clearly show that clinical pregnancy
rates exceed 50%, and the implantation rates are above
30%, but despite transferring at most two embryos the
multiple pregnancy rates are too high and are above 30%
(Table 1). The evolution of the pregnancies is usually fa-
vourable but with a Caesarean section rate of over 50%
and with rates of miscarriage below 20% With regard to
the risk of foetal malformations, in this population of 252
births we observed 8 major foetal malformations (3.2%),
which is to say that the level of foetal malformations is
within the range expected in our population.

There is a series of variables that must be analysed sepa-
rately to find the influence that they have on clinical pre-
gnancy rates.

Ovarian stimulation protocols for oocyte donors

Oocyte donors are sometimes under treatment with oral
contraceptives, which makes it easier to synchronise the
processing of donors and recipients. However, as they la-
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TasLE 1 - OOCYTE DONATION. PREGNANCY RATES.

I. U. Dexeus Spanish Fertility
Society
Recipients (n) 462 4601
Embryos / ET (X) 1.9 2
Pregnancies (n) 252 2190
Pregnancy rate / ET (%) 52.2 51
Implantation rate (%) 34.2 33
Miscarriage rate (%) 15.5 19
Multiple pregnancy rate (%) 26 36

ter undergo the usual pituitary suppression this means that
the response to ovarian stimulation is lower due to the dual
suppression (oral contraceptives and GnRH agonists), thou-
gh there is the advantage of the lower risk of ovarian hy-
perstimulation syndrome (5).

The incorporation of GnRH antagonists into the stimu-
lation protocols of the oocyte donors makes the treatment
more comfortable for them but the recipients pre-
gnancy rates are significantly reduced. In our experience,
although there are no differences in the number of oocy-
tes available in each group or in the number of embryos
that are transferred to the recipients, we have observed that
the mean quality of the embryos that come from oocy-
tes of donors stimulated under GnRH agonists is signi-
ficandy higher, which might explain the higher pregnancy
rate obtained in these recipients (6). Later, with the in-
clusion of more cases in this study, we found that the dif-
ferences in the pregnancy rates disappeared and the low
rates of ovarian hyperstimulation under GnRH antago-
nist were maintained.

Triggering ovulation was classically carried out with the
administration of 10,000 IU of urinary HCG or 250 mi-
crograms of recombinant HCG. However, treating the do-
nors with GnRH antagonists has the advantage that the
ovulatory discharge can be effected with a bolus of GnRH
agonist. This strategy reduces very considerably the risk
of donor ovarian hyperstimulation.

The evidence currently available confirms the need to ob-
tain an adequate ovarian response from the donors, whi-
ch must be accompanied by the lowest possible risk of hy-
perstimulation. With this aim, it is recommendable to use
donor oocyte protocols that combine recombinant or uri-
nary gonadotropins with GnRH antagonists, in which ovu-
lation is triggered with a bolus of GnRH agonist.

Endometrial preparation of the recipients

Oocyte recipients with ovarian function were inhibited with
a depot GnRH agonist (Decapeptyl 3.75, Ipsen Labora-
tory, Spain) administered in the midluteal phase of the pre-
vious cycle. More recently and in order to make synch-
ronisation between donor and recipient easier, we have been
using a short suppression of the recipient with daily do-
ses of GnRH antagonist (Cetrorelix 0.25, Merck Serono
Laboratory) start after 7 days of estrogen preparation. Re-



TaBLE 2 - OOCYTE DONATION - RESULTS BY NUMBER OF OPTIMAL EMBRYOS TRANSFERRED.

Number of optimal embryos transferred ?
0 1 2
Pregnancy rate (%) 43.5 (64/147) 46.9 (91/194) 60.6 (366/604) <0.05
Multiple pregnancy rate (%) 23.4 (15/64) 35.2 (32/91) 39.1 (143/366) 0.054
Implantation rate (%) 27 32 42 <0.001

sults obtained so far are very promising. Endometrium was
primed with 6 mg of oestradiol valerate per day for a mi-
nimum of 14 days (Progynova 1 mg, Schering Laborato-
ries, Spain) and additional vaginal administration of mi-
cronised progesterone 600 mg per day starting on the day
of the oocyte recovery of the donor and for 14 days (Utro-
gestan 200 mg, Seid Laboratories, Spain).

Other protocols using transdermal oestrogen, intramuscu-
lar progesterone, and/or a bolus of a GnRH agonist ad-
ministration can also be applied but the standard regime
with oral estrogens and vaginal progesterone are very ef-
ficient and easy to follow.

Risk of multiple pregnancy

In our experience, by transferring a maximum of 2 em-
bryos whenever possible in a population of 945 recipients
we had a multiple pregnancy rate of 36%. Considering
this percentage to be excessive we wanted to find out whi-
ch factors were associated with a higher risk of multiple
pregnancy. After a multivariate analysis of our material we
found that the ages of the donor and recipient were not
decisive, but that the number of high-quality embryos that
were transferred was a decisive factor (Table 2).
Reducing the excessive multiple pregnancy rate requires
policies of selective transfer of a single embryo selected from
the pool of available embryos (eSET). This strategy is par-
ticularly important in patients over 45 with a high poten-
tial risk of obstetric complications. To reach this objecti-
ve, it will be necessary to raise awareness among doctors
and patients about the advantages of eSET and about the
obstetric, perinatal and psychosocial risks of multiple pre-
gnancies (7). We must also explain to them that cumu-
lative pregnancy rates combining eSET and subsequent
frozen embryo transfers are really efficient in achieving op-
timal pregnancy rates and a reduction of multiple pre-
gnancy rates (8-9).

Patients with Turner syndrome

Patients with ovarian failure due to Turner syndrome at-
tend our hospitals asking to be included in the oocyte-do-
nation programmes. It is very important to remember that
in women with Turner syndrome the risk of aortic dissec-
tion or rupture during pregnancy may be 2% and the risk
of death during pregnancy is increased as much as 100-
fold. Cardiology consultation and careful screening for car-
diac abnormalities is a prerequisite for any planned attempt
at pregnancy via oocyte donation. An echocardiogram re-
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vealing any significant abnormality represents an absolu-
te contraindication to attempting pregnancy in a patient
with a Turner syndrome.

If a pregnancy is established in a Turner syndrome reci-
pient, special control of a possible hypertension and se-
rial echocardiographic controls are mandatory. Patients in
stable condition having an aortic diameter less than 4 cm
may have a vaginal delivery under epidural anaesthesia.
Women showing progressive aortic root dilatation should
have an elective Caesarean section under epidural anae-
sthesia (10).

References

1. Lugen B Trounson A, Leeton ], Findlay J, Wood C, Renou P. The
establishment and maintenance of pregnancy using in vitro fer-
tilization and embryo donation in a patient with primary ovarian
failure. Nature 1984 Jan 12-18;307(5947):174-5.

Kramer W, Schneider J, Schultz N. US oocyte donors: a retrospec-
tive study of medical and psycosocial issues. Hum Reprod
2009;24-12:3144-9.

Coroleu B, Martinez E Veiga A, Calderén G, Barri PN. Progra-
ma de donacién de ovocitos en el Instituto Dexeus. Progr Obstet
Ginecol1988;31-9.

Barri PN, Coroleu B, Martinez E Parera N, Veiga A, Calderén G,
Boada M, Belil I. Indications for oocyte donation. Hum Reprod
1992 Jun;7 Suppl 1:85-8.

Martinez E Boada M, Coroleu B, Clua E, Parera N, Rodriguez
I, Barri PN. A prospective trial comparing oocyte donor ovarian
response and recipientpregnancy rates between suppression with
gonadotrophin-releasing hormone agonist (GnRHa) alone and dual
suppression with a contraceptive vaginal ring and GnRH. Hum
Reprod 2006;21(8):2121-5.

Martinez E Clua E, Parera N, Rodriguez I, Boada M, Coroleu B.
Prospective randomized, comparative study of leuprorelin + hu-
man menopausal gonadotropins versus ganirelix+ recombinant FSH
in oocyte donors and pregnancy rates among the corresponding
recipients. Gynecological Endocrinology 2008;24-1:1-6.

Tur R, Coroleu B, Torell6 MJ, Boada M, Veiga A, Barri PN. Pre-
vention of multiple pregnancy following IVF in Spain. RBMOn-
line 2006;13-6:856-63.

Practice Committee of the Society for Assisted Reproductive Te-
chnology and the Practice Committee of the American Society of
Reproductive Medicine. Guidelines on number of embryos tran-
sferred. Fertil Steril 2008; 90- Suppl 3:163-4.

Vilska S, Unkila-Kallio I, Punamiki RL, Poikkeus P, Repokari L,
Sinkkonen J, Tiitinen A, Tulppala M. Mental health of mothers
and fathers of twins conceived via assisted reproduction treatment:
a 1-year prospective study. Hum Reprod 2009;24:367-77.
College National des Gynecologues et Obstetriciens Frangais. Syn-
drome de Turner et grossesse. Recommandations pour la pratique
clinique. RPC. Agence de la Biomedicine 2009 Avril:1-19.

10.



Giorn. It. Ost. Gin. - Vol. XXXV - n. 1
Gennaio-Febbraio 2013

Trophectoderm analysis for chromosomal aberrations

BUCHHOLZ T.", HEILIGER K.-J.!, GUTKNECHT D.2, ADELFALK C.*, BALS-PRATSCH M.?

' Gyn-Gen-Lehel, Centre for Reproductive Genetics, Munich, Germany
2 Profertilita, Centre for Fertility Medicine, Regensburg, Germany

Introduction

Infertility is caused by various responsible disorders (e.g.
tubal blockage, endocrine disfunction endometriosis or
azoospermia), whereby parental chromosomal abnorma-
lities play an important role. About two in 1000 indi-
viduals carry a balanced chromosomal rearrangement,
i.e. a reciprocal translocation or a Robertsonian translo-
cation (1). Among couples who experience infertility, the
frequency rises up to 10 per cent (2).

Whole or partial chromosomal aneuploidies are the major
cause of implantation failure or pregnancy loss particu-
larly from parents with a high risk of aneuploid concep-
tuses due to paternal or maternal reciprocal or Robert-
sonian translocations.

In most circumstances those couples have already expe-
rienced a number of unsuccessful pregnancies. To avoid
further miscarriages they long for the - in itself cumber-
some - alternative of preimplantation genetic diagnosis
(PGD). This involves a procedure of in vitro fertilisation
treatment what they would not necessarily need to be-
come pregnant.

PGD focuses on the d3 or d5 embryo and its genetic
or chromosomal constitution. With the indication of
a putative inherited rearrangement, the first goal is to
detect unbalanced parts of chromosomes. Lately it has
been shown, that the whole process of meiosis seems to
be disturbed by the presence of translocated chromo-
somes, leading to aneuploidies of other chromosomes
3).

In the field of PGD, arraybased Comparative Genomic
Hybridization (arrayCGH) becomes more and more the
method of choice, because it offers more detailed
information about the chromosomal constitution of an
embryo than by the fluorescence 77 situ hybridisation
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method (FISH). ArrayCGH based PGD offers the pos-
sibility to gain insight into aberrations of each chromo-
some.

In Germany, PGD will be performed either on polar bo-
dies or on pluripotent trophectoderm cells. PGD on bla-
stomere embryos is forbidden according to the totipo-
tency of the day 3 cells (4). Therefore we established ar-
rayCGH based PGD in our lab on trophectoderm cel-
Is to detect transferable euploid embryos.

Up to now, we had more than 100 inquiries and 42 cou-
ples attended genetic counselling due to chromosomal
rearrangements (42.8%), monogenetic disorders (28.6%)
or repetitive aneuploid embryos detected in abortion ma-
terial (28.6%), who were recommended for or interested
in PGD (see table 1). The setup is established for five
monogenetic disorders, such as Leigh disease, Citrulli-
nemia, Congenital Disorder of Glycosylation, Mucoli-
pidosis Type II and Batten disease (neuronal ceroid li-
pofuscinosis) but cycles could not be completed due to
legal restrictions (4). For chromosomal rearrangements
10 out of 18 couples decided to undergo PGD so far (see
table 2).

TasLe 1 - INDICATIONS FOR PGD ENQUIRIES AND
COUNSELLING.

Indication Enquiries (n = 114)  Counselling (n = 42)
Monogenetic disorders 35 (30.7 %) 12 (28.6 %)
Robertsonian translocation 14 (12.3 %) 5(11.9 %)
Reciprocal translocation 42 (36.8 %) 13 (30.9 %)
Aneuploidy screening

(repetitive aneuploid embryos) 23 (20.3 %) 12 (28.6 %)




TaBLE 2 - PGD CYCLES PERFORMED IN OUR LAB TO DATE.
Ten PGD-cycles with embryos analysed n = 27

Normal/ balanced
5/27 (18.5 %)

Unbalanced
Indication (parental) 22/27 (81.45 %)
5 x Robertsonian translocation
(3 x maternal & 2 x paternal)
5 x Reciprocal translocation

(4 x maternal & 1 x paternal)

4/15 (26.7 %) 11/15 (73.3 %)

1/12 (8.3 %) 11/12 (91.7 %)

TaBLE 3 - DESCRIPTION OF THE FIVE DIFFERENT EM-
BRYO TRANSFERS.

Embryo transfer (ET) and outcome

Parental karyotype Implantation Result
45,XY,rob(13;14)(q10;q10) successful baby born
45,XY,rob(13;14)(q10;q10) not successful /

early abortion
not successful /
successful ongoing pregnancy

45,XX,rob(13;21)(q10;q10) not successful
46,XX,t(4;10;13)(q13.2;q24.3;q33)

45,XX,rob(13;21)(q10;q10)

Materials and methods

Samples for PGD consist of 1-10 trophectoderm cells
from day five embryos (blastocyst stage) following in-
tracytoplasmatic sperm injection (ICSI). Embryos are vi-
trified straight after biopsy and transfer of unaffected em-
bryos is scheduled one or two cycles later. This method
has two major advantanges, first “cryopreservation of bio-
psied blastocysts instead of fresh transfer permits suffi-
cient time for transportation and genetic analysis” and
second “cryopreservation of embryos may avoid ovarian
hyperstimulation syndrome and possible suboptimal en-
dometrium” (5).

We perform aneuploidy diagnosis on whole genome am-
plified (WGA) trophectoderm cells to receive sufficient
amounts of DNA. According to the manufacturers pro-
tocol, normal male reference DNA will be diluted to a
concentration of 15 pg/ul and will then be followed up
the same way as the test-DNA.

The WGA-method is divided into three steps using a ther-
mocycler for each reaction. In the first step, DNA will
be extracted from trophectoderm cells. The second step
is the preamplification step and in the last step the DNA
will be amplified. In the end, the final volume is 75 pl.
Afterwards the amount of DNA will be checked on a 1%
agarose gel. In total all steps together take between four
to five hours until the DNA derived from the embryo
is ready to use for the arrayCGH. All steps will be perfor-
med in cleanroom conditions.

The next day, amplified DNA will be labelled with fluo-
rescent dye Cy3 and the male reference DNA with fluo-
rescent dye Cy5. Both labelled DNAs will then be cohy-
bridised overnight on a 1 Mb BAC array from PerkinEl-
mer (ConstitutionalChip 4.0, HG 18). This array con-
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tains 5.200 BAC clones covering the whole genome in
a 650 kb spacing to detect gains or losses of chromoso-
mes of a minimum size of three Mb.

Day three following trophectoderm biopsy, the array will
be washed in different solutions to get rid of unbound
test- and reference DNA. After drying of the slide, each
fluorescent dye will be scanned separately with a laser
scanner (ScanArray Gx from Perkin Elmer). The scan re-
solution is 10 pm. Two datasets are created as two (.tif)
pictures, one for the Cy3 labelled test-DNA and one for
the Cy5 labelled reference-DNA. Both pictures will be
implemented simultaneously in the analysis software one-
ClickCGH from PerkinElmer. For PGD cases the robu-
st binary segmentation algorithm is used to detected gains

or/and losses (4).

Results

Up to now we completed ten (10) PGD cycles for Ro-
bertsonian and reciprocal translocations with a total of
41 embryos. WGA was successful in 34/41 samples
(83%). Seven samples are not yet further analysed. 22/27
(81.5%) tested embryos displayed a variety of different
copy number aberrations and were not eligible for tran-
sfer. 5/27 (18.5%) embryos were unaffected and thus
transferred. Three pregnancies resulted (60%), one
early abortion, one baby born and one ongoing pregnancy

(40%).

Conclusion

Our centre provides a very specialized service, counsel-
ling and diagnostics for PGD, offering oocyte or embryo
analysis for chromosomal disorders as well as monoge-
netic diseases. The primary experience for PGD was gai-
ned by using FISH till about 2010 and by using array
CGH for chromosomal rearrangements since then. In
all cases the results achieved by using One Click analy-
sis were clearly interpretable to determine whether the
embryo is transferable or not. Embryos from samples,
which did not yield amplified DNA after the WGA pro-
cedure, will be re-biopsied in the near future. This should
give a chance to gain a result on those embryos still unat-
tended.

This method is highly valid to avoid the high risk for mi-
scarriages in translocation carriers, or to avoid induced
abortions for genetic inheritable diseases.
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Threatened miscarriage is defined by the National Li-
brary of Medicine, Medical Subject Headings (2012
MeSH), as bleeding during the first 20 weeks of pre-
gnancy while the cervix is closed. The definition is pro-
blematic as this definition includes any bleeding whether
merely blood spotting to potentially fatal shock.The con-
dition is common, occurring in 25% of pregnancies, and
progresses to miscarriage in approximately one half of
cases (Everett, 1997; Weiss et al, 2004). The attending
physician is faced with the question whether any treat-
ment can effectively prevent the pregnancy from being
miscarried. Progestational agents have been prescribed
since the nineteen fifties in order to prevent miscarria-
ges. There is much theoretical data to support the use
of progestagens. Indeed it has often been reported that
a progesterone lack may lead to miscarriage.

The aim of this review is to determine whether proge-
stagens are more effective than conservative management
in enabling pregnancy to continue in women with th-
reatened miscarriage.

Actions of progestogens

Both progesterone and other progestational agents have
many actions in early pregnancy including enhancement
of implantation and affecting the cytokine balance
between TH-1 and TH-2 cytokines. Progestogens inhi-
bit natural killer cell (NK) activity at the feto-maternal
interface, inhibit the release of arachidonic acid, favour
the production of asymmetric, pregnancy-protecting an-
tibodies, prevent myometrial contractility and prevent
cervical dilatation.

Myometrial cells communicate through “gap junc-
tions” (an assemblage of a specific gap junction protein,
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connexin, joined with another connexon in the plasma
membrane of an adjacent cell that facilitate the passa-
ge of current or metabolites). Gap junctions establish elec-
trical synchrony in the myometrium, which effects coor-
dination of contractions. Estrogen promotes gap junc-
tion formation by increasing connexin synthesis. Proge-
sterone prevents the effect of estrogen on the develop-
ment of gap junctions. Progesterone antagonists lead to
the premature development of gap junctions, pre term
labor and delivery. Hence progesterone prevents myo-
metrial contractility.

Hence, there is theoretical evidence that supplementa-
tion with progestational agents should improve the pre-
gnancy outcome in women with threatened miscarria-
ge. Administration of intra-muscular progesterone has
been reported to restore levels of soluble TNF receptors
to normal in women with recurrent pregnancy loss
(Chernyshov, 2005). Progesterone significantly decrea-
ses the pulsatile index and resistance index in the spiral
arteries, thus increasing uteroplacental circulation
(Czajkowski et al, 2007). The presence of progesterone
and up regulation of progesterone receptors on NK cel-
Is may be required to prevent harmful maternal immu-
ne reactions (Roussev et al, 1993). Progesterone activa-
ted cells have been reported to synthesise a progestero-
ne-induced blocking factor (PIBF) which mediates the
NK response to trophoblast (Szekeres Bartho et al, 1999).
PIBF also inhibits TH-1 cytokines (such as TNF a whi-
ch induces cytotoxic and inflammatory reactions), and
favors TH-2 cytokine production (e.g. IL 10, which inhi-
bits thrombosis) Serum cytokine profiles demonstrate a
shift towards TH-2 in normal pregnancy whereas in re-
current miscarriage, the TH-1 response predominates (Ra-
gupathy et al, 2000).



Progesterone in abortion

The classical experiments of Csapo et al, (1972) showed
that lutectomy before 7 weeks causes abortion. Mifepri-
stone blocks the progesterone receptor, leading to fetal
death and placental separation. It is used widely clini-
cally to induce artificial abortion. Hence a defective cor-
pus luteum may produce low levels of progesterone, in-
sufficient for endometrial ripening, implantation or pla-
centation. Indeed, progesterone levels have been used to
make prognoses about the continued development of pre-
gnancy and even to diagnose pregnancy loss. The lowe-
st progesterone level to be associated with a viable pre-
gnancy was 5.1 ng/ml in Stovall et al’s (1992) series. A
single progesterone level > 25 ng/ml was associated with
2 97% likelihood of viable pregnancy (Stovall et al, 1992).
Al-Sebai et al, (1995) summarised 358 threatened
abortions <18 weeks, a single progesterone level < 45
nmol/l (14ng/ml) was reported to differentiate between
aborting & ongoing pregnancies, (sensitivity 87.6%, spe-
cificity 87.5%). The mechanisms by which luteal pha-
se deficiency occur are unclear but could be associated
with decreased FSH levels in the follicular phase, (it has
been suggested that luteal phase deficiency originates as
a preovulatory event). Alternatively there may be an ab-
normal pattern of LH secretion. Luteal phase deficiency
may be secondary to abnormal follicle formation, asso-
ciated with poor oocyte quality, or a decreased respon-
se to progesterone by the endometrium (Tuckerman et
al, 2004). The decreased response has been examined by
endometrial biopsy in the luteal phase, and histological
dating. The endometrium is considered to be out of pha-
se when the histologic dating lags behind the menstrual
dating by 2 days or more. Endometrial dating has been
considered superior to serum progesterone determina-
tions because of the pulsatile nature of progesterone se-
cretion. More importantly, the morphological changes
in the endometrium better represent the cumulative ef-
fect of cycle-specific patterns of corpus luteum function.
Using these criteria, luteal phase defect, has been cited
as the underlying pathology in 35-40% of unexplained
recurrent pregnancy loss

There are however many pitfalls in the diagnosis. The
corpus luteum is a transitory organ which functions for
one cycle only. It is nearly always assessed in a non con-
ception cycle, and the results are assumed to apply in a
conception cycle which uses a different corpus luteum.
If histology is used, there is a positive diagnosis in 26-
35% of cases, with Noye’s original criteria. However, if
dating is determined by ultrasonic monitoring of folli-
cle rupture, & biopsy 12 days later, the incidence is only
4% (Peters et al, 1992). There is considerable interob-
server and intraobserver variation in the interpretation
of the endometrial biopsies. If progesterone levels are used,
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the blood may be drawn at a pulse peak or nadir, whi-
ch may vary ten fold (Abraham et al, 1974). Portuon-
do etal, (1981) have shown lack of correlation between
plasma progesterone levels and endometrial histology.
Normal hormone levels in the presence of abnormal hi-
stology may also be due to progesterone receptor defi-
ciency, rather than absolute hormone levels.

As with other presumptive causes of abortion, low hor-
mone levels may be a result of abortion rather than its
cause. In the blighted ovum or after embryonic death,
there is no villous circulation. Trophoblastic failure af-
ter villous circulatory failure results in low hCG levels.
If hCG does not stimulate the corpus luteum, progeste-
rone levels will fall explaining the mechanism of expul-
sion, but not necessarily that of embryonic death, or the
cause of abortion.

Confounding factors

The most important confounding factors in assessing the
effect of progesterone are embryonic structural malfor-
mations, or chromosomal aberrations. In missed abor-
tions 200 of 233 embryos have been reported to be struc-
turally abnormal on embryoscopy (Philipp et al, 2003).
These defects included:- anencephaly, encephalocele, spi-
na bifida, syndactyly, pseudo-syndactyly, polydactyly, cleft
hand and cleft lip. Without embryoscopy these embryos
would not have been diagnosed, and the patient might
have been treated empirically with progesterone.

Up to 60% of sporadic miscarriages (Boue et al, 1975;
Sanchez et al, 1991; Stein, 1981) may be caused by ch-
romosomal aberrations in the embryo. Progesterone can-
not correct chromosomal aberrations. Unfortunately, the
abortus is not usually karyotyped, hence, it is unclear
whether miscarriage after supplemental progesterone is
due to failure of treatment or confounding of the results
by fetal chromosomal aberrations.

Before a trial of progesterone can be said to be conclu-
sive, other predictive factors should be taken into account.

Results of treatment

Two systematic reviews have been performed. Wahibi
etal, (2011). Carried out an analysis of two trials of oral
dydrogesterone compared to placebo (El-Zibdeh and
Yousef, 2009; Pandian, 2009), and two trials of vaginal
progesterone (Gerhard et al, 1987; Palagiano et al, 2004).
In the women who were treated with vaginal progeste-
rone the treatment was not statistically effective in re-
ducing miscarriage when compared to placebo (RR =
0.47 95% CI, 0.17-1.30) whereas oral progestogen was
effective (RR = 0.54 CI 0.35-0.84). However, the analy-
sis consisted of two studies only. Therefore the authors



concluded: “The analysis was limited by the small num-
ber and the poor methodological quality of eligible stu-
dies, and the small number of the participants, which
limit the power of the meta-analysis and hence of the
conclusion®.

The author tried to enlarge the number of patients avai-
lable for analysis by including other randomized trials,
which were not included in Wahibi et al’s (2011)
analysis due to methodological issues. Larger numbers
were considered to be beneficial for allowing valid con-
clusions to be drawn for clinical practice. A literature sear-
ch was performed for in September 2010 for all papers
available at that time in EMBASE and Ovid MEDLI-
NE' that fulfilled the following criteria: original contri-
butions with product name ‘Progestagen, Progestin, Pro-
gesterone, Micronised progesterone Duphaston’ or ‘dy-
drogesterone’, reports limited to clinical human data ex-
cluding reviews, case reports and editorials in any lan-
guage. All articles considered were investigator initiated
trials and published in the scientific literature. No rele-
vant trials were found for micronized or intramuscular
progesterone, in addition to those assessed in Wahibi et
al’s (2011) metaanalysis. However, three additional
trials of oral dydrogesterone were considered eligible for
inclusion in a systematic review (Ehrenskjold et al, 1967;
Mistd, 1967; Omar et al, 2005). Carp’s (2012) metaa-
nalysis included five randomized studies. 660 patients
were eligible for analyses of pregnancy maintenance. The
results showed that the effect of dydrogesterone on the
risk of miscarriage in women with threatened miscarria-
ge appeared to be substantial. There was a statistically
significant reduction in the odds ratio for miscarriage af-
ter dydrogesterone compared to standard care of 0.47 (CI
0.31-0.7). The 24% miscarriage rate in control women
(78/325) was reduced to 13% (44/335) after dydroge-
sterone administration (11% absolute reduction in the
miscarriage rate).

Safety

Safety is always a major worry when drugs are used in
pregnancy. In order to assess safety, all twenty two stu-
dies originally considered for Carp’s (2012) metaanaly-
sis on dydrogesterone were assessed. The follow up data
on 1380 patients suggests that the side effects including
birth defects are minimal. Additionally, a recent review
of birth defects associated wiith dydrogesterone use du-
ring pregnancy (Queisser-Luft, 2009) concluded that cli-
nical experience with dydrogesterone provided no evi-
dence of a causal link between maternal use during pre-
gnancy and birth defects. It is estimated that between
1977 to 2005 approx. 38 million women treated with
dydrogesterone, & more than 10 million fetuses expo-
sed. There is a paucity of data for other progestogens,
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however, progesterone itself seems to be safe, after years
of wide use.

Choice of progestogen and route
of administration

The route of administration is important for therapy, as
progesterone itself is metabolised in the liver rendering
most of orally administered progesterone ineffective. Mi-
cronization only partly overcomes the difficulty, and the-
re is still extreme variability in plasma concentrations (Di
Rernzo, 2005). Additionally there is a lack of efficacy data.
Micronized progesterone or progesterone gel can be ad-
ministered vaginally. This route has high bioavailability,
and few side effects. However, there may be problems
of patient compliance, and administration can be un-
comfortable if there is bleeding or discharge. Intra-mu-
scular injection of 17 hydroxyprogesterone, also by pas-
ses the liver. There are optimal blood levels, but the injec-
tions are extremely painful with many side effects inclu-
ding:- swelling, itching and other local reactions at the
injection site, abscesses formation, hypersensitivity reac-
tions, cough, dyspnea, tiredness, dizziness, genital itching,
& increased risk of gestational diabetes, mood swings,
headaches, bloating, abdominal pain, perineal pain, con-
stipation, diarrhea, nausea, vomiting, joint pain, depres-
sion, decreased sex drive, nervousness, sleepiness, brea-
st enlargement, breast pain, dysuria, polyuria, UTT, va-
ginal discharge, fever, flu-like symptoms, back pain, leg
pain, sleep disorder, upper respiratory infection, asthma,
acne and pruritus. There are also concerns about the vehi-
cle, castor oil, which may induce labor by stimulating
release of prostaglandins.

Dydrogesterone however, has good oral bioavailability,
is not degraded in the liver and has minimal side effects.
It does not inhibit progesterone formation in placenta
(Schindler et al, 2003), has no androgenic or anti-andro-
genic effects on the fetus and no serious toxicity. The side
effects are also minimal, but include:- GI disturbances,
allergic skin rashes, breast tenderness, fluid retention, diz-
ziness, headache, nausea, mental depression.

Recommendations

In the light of conflicting evidence, it is difficult to give
recommendations. If threatened miscarriage is treated as
one homogeneous group, 90% of pregnancies continue
developing. However, progestogen administration redu-
ces the number of threatened miscarriages developing to
miscarriage. There is a paucity of data on micronised or
17 hydroxyprogesterone. However, the effect of dydro-
gesterone seems to be substantial, reducing the odds ra-
tio for miscarriage by 47%.
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Introduction

Climacteric complaints vary significantly among coun-
tries, with North American and European people repor-
ting higher rates of symptoms than Asian women (1, 2).
The fact that gender influences the immune system has
long been recognised. The difference between both sexes
has many explanations, such as an influence of sex hor-
mones and of different endocrine pathways (3). The hi-
gher risk of women developing autoimmune diseases sug-
gests that these are somehow affected by sex steroids.
The concept of immunosenescence reflects age related
changes in immune responses, both cellular and serolo-
gical, affecting the process of generating specific respon-
ses to foreign antigens. (4). The natural immune defen-
ces of the organism are also reduced because of the fra-
gility of the skin and the decreased production of an-
tibodies. The dysfunction of the immune system asso-
ciated with age may be reflected in a higher incidence
of infectious and chronic diseases (5). Accordingly, low
levels of estrogen, observed in castrated animals or in po-
stmenopausal women, have been shown to mitigate the
immune response and predispose to disease and infec-
tion (6, 7).

In this review, an attempt is made to summarize the major
published reports on the relationship between immune
system, aging and menopause and to emphasize points
that still need further clarification and additional resear-

ch.

Immune and endocrine systems

The immune system provides the defence against infec-
tions, takes control of internal homeostasis and guaran-
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tees the recognition of self or non self, developing pro-
tective mechanisms and strategies. Innate immunity is
the mechanism of resistance to disease which is not spe-
cific for any pathogen. It includes anatomical, physio-
logical, phagocytic and inflammatory barriers. Natural
Killer's (NK) are cells of the innate immunity system that
represent an important line of protection against tumour
and infected cells.

The adaptive immunity is a highly specific resistance me-
chanism with great memory competence. It includes the
humoral system, in which B lymphocytes are stimula-
ted after contact of an antigen with the lymphoid system,
resulting in plasma cells and memory cells that produ-
ce high amounts of antibodies specific for each antigen;
and the cellular response, where T lymphocytes play a
central role. Immune memory results in a secondary an-
tibody response that is typically faster and more inten-
se.

Cytokines are regulatory proteins, produced by different
cell types acting in an autocrine, endocrine and paracri-
ne way in response to many stimuli. It is the imbalan-
ce between stimulating and inhibiting immunity factors
that may lead to diseases such as autoimmune diseases
and immunodeficiency.

The interaction between the endocrine and immune sy-
stem can be observed in several mechanisms: 1) cells of
both systems have receptors to cytokines, neuropeptides
and neurotransmitters, 2) immune-neuroendocrine
products are found in both systems, 3) endocrine me-
diators modulate the immune system, and finally, 4) im-
mune structure mediators may affect the endocrine sy-
stem (8). Steroid hormones may affect the immune re-
sponse by influencing gene expression in cells that have
receptors for these hormones (10). Moreover, immune
cells via receptors, may bind to steroids, growth hormo-



ne, estradiol and testosterone. The hypothalamic-pitui-
tary-thyroid axis can be inhibited by IL-1, tumor necro-
sis factor (TNF) and IL6 and the hypothalamic-pitui-
tary-adrenal axis may influence immune function with
glucocorticoids suppressing the maturation, differentia-
tion and proliferation of immune cells (9). The hypotha-
lamic-pituitary axis can also modulate the immune func-
tion. Gonadotropin-releasing hormone (GnRH) is also
involved in the process of developing and modulating
the immune system (11).

Gender and the immune system

Females are more prone to autoimmune diseases,
although the reasons for this susceptibility are not ful-
ly understood. Immunization studies in both mice and
humans suggest that females produce higher titter of an-
tibodies, tend to mount more vigorous immune respon-
se (10) and have higher levels of CD4+ T cells (10, 11)
and serum Ig M. IL10, an inhibitory cytokine, seems to
play an important role in the strongest immune respon-
se seen in women, since lower levels of this cytokine are
produced by women’s immune system when activated,
compared to men’s. (12, 13). Sex hormones appear to
be partly responsible for the observed differences
between genders with estrogens as enhancers, at least of
the humoral immunity, and androgens and progestero-
ne as natural immunesupressors (10-12, 14, 15). Seve-
ral physiological, pathological, and therapeutic condi-
tions may change the serum estrogen levels including the
menstrual cycle, pregnancy, menopause, aging, the use
of corticosteroids, oral contraceptives (OC) and hormo-
nal replacement treatment (HRT) and, thus, induce chan-
ges in immunity.

The immune response, both cellular and humoral, is mo-
dified according to the different phases of the menstrual
cycle (16). The menstrual phase is associated with sup-
pression of NK cells (17). In the follicular phase there
is a domination of the cellular immune response. Du-
ring the pre-ovulatory period, there is a decrease in cy-
tolytic activity of NK cells (18) and during the luteal pha-
se there is a change in the cellular immune response
towards humoral.

In humans it appears that estrogens alone do not play
a significant role in the etiology of either Rheumatoid
Arthritis (RA) or Multiple Sclerosis (MS), but there are
indications that it may be important in Systemic Lu-
pus Erythematosus (SLE). Additionally, androgens
play an important role in some autoimmune diseases.
Testosterone may be protective against some autoimmu-
ne diseases such as MS, diabetes, SLE and Sjogren’s syn-
drome (10). The knowledge that many autoimmune di-
seases as RA and MS, may improve during pregnancy
and worsen after delivery supports the the suppressive
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role that progesterone seems to have. On the other hand,
LES which has a strong humoral component tends to
get worse.

Hormonal effects on immune system may not be limi-
ted to steroidal sex hormones. Prolactin, which is
found in higher levels in women, may be implicated in
the regulation of the immune response, since periphe-
ral T and B lymphocytes possess prolactin receptors (10).

Aging and the immunologic response

Among the body’s systems, nervous, endocrine and the
immune systems are the ones that suffer more changes
with aging. The immune system undergoes changes in
lymphocyte subsets, in cytokines, in immunological to-
lerance, among others (19).

The concept of immunosenescence reflects age-related
changes in cellular and humoral immune responses that
result in a globally reduced immune function (20). The
natural immune defences of the body are also reduced
due to the fragility of the skin and the decreased produc-
tion of antibodies by mucous membranes.

The immune system dysfunction associated with age
seems to be related with a higher incidence of infectious
and chronic diseases such as hypertension, diabetes mel-
litus, autoimmune diseases, heart disease, atherosclero-
sis and cancer (19, 21, 22). These changes are probably
associated with several immune alterations occurring
when the individual grows older: changes in immune to-
lerance, an increase of autoantibodies; decline in func-
tion of NK cells, B lymphocytes and, especially, T
lymphocytes (23, 24). Another characteristic of immu-
nosenescence is a chronic state of basal inflammatory ac-
tivity that may result from the increased production of
proinflammatory cytokines such as IL6, TNF-alpha and
free radicals (16, 18). Moreover, molecules like cytoki-
ne IL2 and INF-gamma, related to the activation and
proliferation of T lymphocytes, are also decreased con-
tributing to a greater number of neoplastic and infectious
diseases (19). The inflammatory process induces oxida-
tive stress and reduces cellular antioxidant capacity. The-
refore, the increasing quantity of free radicals can lead
to DNA mutation or other severe cell changes (25).

Menopause, estrogenic deprivation
and the immune system

It has been shown that T cell immunity is diminished
in men and postmenopausal women in comparison to
premenopausal women through changes in cytokine ex-
pression (IFN-alpha, IL10, TNF-alpha and IL-6) (26).
Besides age, in postmenopausal women, changes of the
immune system have been attributed to estrogenic de-



privation. In these stage of women’s life there is an in-
crease in pro-inflammatory serum markers (IL1, IL6,
TNF-alpha), an increasing response to these cytokines,
a decrease in CD4 T and B lymphocytes and in the cy-
totoxic activity of NK cells (9, 24, 27).

Low levels of estrogen and DHEA sulfate in postmeno-
pausal women results in decreased number of cells se-
creting ITF-G IFN-gamma which contributes to the de-
cline of immunologic reactivity. A significant increase in
cytokines IL1 and IL6 were also detected after menopau-
se. Several studies have also shown an increase in circu-
lating levels of IL6 and TNF-alpha after natural and sur-
gical menopause (28-30). Consequently, attenuated im-
mune response and higher susceptibility to microbial in-
vasion and infection are more common in postmenopau-
sal women (6, 7).

Cytokines are also involved in the mechanisms of ova-
rian follicle loss, whether it occurs at a normal or acce-
lerated rate. If the immune processes proceed continuou-
sly rather than cyclically, premature ovarian failure oc-
curs (24). Women with premature ovarian failure have
decreased NK cells and increased T and B lymphocytes
(28).

There are studies relating the increase of proinflamma-
tory cytokines and bone loss that arises in postmenopau-
sal women. In fact, ILG is a key factor in bone resorp-
tion through osteoclast activation and also seems to be
associated with other diseases more frequent in meno-
pause such as diabetes, atherosclerosis and cardiovascu-
lar diseases (19, 32-34). IL1 and TNF-alpha have also
been shown to increase bone resorption through indi-
rect or direct modulation of osteoclasts (35). Additio-
nally, RANKL: (a glycoprotein involved in bone homeo-
stasis) production by B lymphocytes is increased after
estrogenic deprivation and may contribute to the increa-
se in osteoclasts and bone loss that occurs with meno-
pause (36). IL7 is another cytokine that appears to be
associated with the increased IL6 and bone metabolism
but more studies are needed (33).

Hormone therapy in postmenopausal women is effec-
tive in alleviating vasomotor symptoms, genital atrophy,
and contributes to bone loss inhibition. Potentially be-
neficial effects of hormone therapy on other systems need
further investigation remaining its effects on the immu-
ne system a matter of controversy. In addition, recent stu-
dies indicate that the immune response is affected by both
starting or suspending hormone therapy (37-39). Epi-
demiological and clinical studies show that cellular im-
mune response normalizes after hormonal replacement,
thus being a potential factor influencing the development
and course of autoimmune disorders and neoplasms (9,
40). Results of the effects of this therapy on humoral im-
munity are still inconsistent. Its also seems that soymilk
and supplemental isoflavones modulate B cells popula-
tions and appear to be protective against DNA dama-
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ge in postmenopausal women (41).

Conclusion and perspective

Gender and its specific hormones influence the immu-
ne system, with estrogens as enhancers of the humoral
immunity and androgens and progesterone as natural im-
munesupressors. Thus the effect of steroid hormones
should be viewed in a two-way interaction between the
immune and endocrine system.

The function of the immune system undergoes changes
associated with age such as in the subsets of lymphocy-
tes, the patterns of secretion of cytokines, in immuno-
logical tolerance, among others. These changes seem to
be associated with a higher incidence of infectious and
chronic degenerative diseases.

Besides age, in postmenopausal women changes in the
immune system have been attributed to estrogenic de-
privation. There is an increase in pro-inflammatory se-
rum markers (IL1, IL6, TNF-alpha), an increased respon-
se to these cytokines, a decrease in CD4 T and B
lymphocytes and in the cytotoxic activity of NK cells.
Thus attenuated immune response and higher suscep-
tibility to microbial invasion and infection are charac-
teristic in postmenopausal women. In addition, ILG6 has
been related to bone resorption by osteoclast activation
and also seems to be associated with other diseases that
occur more often in menopause such as diabetes, athe-
rosclerosis and cardiovascular disease. IL7 is another cy-
tokine that might be associated with IL6 and bone tur-
nover but more studies are needed before drawing de-
finitive conclusions. Epidemiological and clinical studies
indicate a positive action of hormonal replacement in me-
nopause on cellular immune response, thus being a po-
tential influence on the development and course of au-
toimmune disorders and neoplasms. However, the
exact role of hormone therapy on humoral immunity re-
mains unclear and further well designed studies are nee-

ded.
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Contraception for adolescents
and sexually transmitted diseases

CREATSAS G.
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Adolescent sexual behavior has changed as compared to
the previous decades. This is mainly due to increasing
sexuality during adolescence and to incomplete know-
ledge of adolescents on the matters related to sexuality
and sexual life. According to the US Census Bureau the
number of women between 15 to 19 years of age in-
creased from 8.5 million in 1990 to 9.2 million in 2010
(1,2).

Adolescent sexuality such as adolescent pregnancy and
abortion, contraception and sexually transmitted disea-
ses (STDs) have been evaluated in an effort to impro-
ve national statistics around the world. However recent
statistics and multinational data banks are limited so that
conclusions are usually drawn from data of previous years.
It is of major importance that a new international study
be undertaken to collect information on adolescent sexua-
lity worldwide.

In this presentation we consider topics as the sexuality,
the contraceptive methods and the association with the
STDs during the sensitive period of adolescence.

The contraceptive methods

Traditional methods such as periodic abstinence and coi-
tus interruptus, still remain, unfortunately, in use at high
frequency in several countries (3). On the contrary young
people after consultation prefer the use of condoms. In
the USA Everett et al. (4) reported an increase use of
the condom from 46% to 57% among high school stu-
dents and a decrease of the combined oral contracep-
tives (COCs) from 21 to 17%. Table 1 presents the re-
commended contraceptive methods (CM) for adole-
scents.
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The condom and the STDs

Although the condom presents a high failure rate (2-12%)
(5) it is considered as the safest method of protection
against STDs. It is a popular method as it is available to
adolescents without prescription and at very low cost.
It is the responsibility of the Family Planning Units to
inform young people on the safety and efficacy of the
condom as well as on its correct and consistent use. They
should also inform adolescents on the possibility of con-
dom breakage or leakage and the necessity of immedia-
te use of emergency contraception. Weisberg et al (6) re-
ported that among 253 students from two high schools,
gitls appeared to have more difficulty in asking how con-
doms should be used. Thus it is suggested that Family
Planning Centers should pay particular attention to the
young population to explain to them the prons and cons
of condom use, informing them that condom failure is
about ten times higher among teenagers as compared to
adults (7).

As opposed to the male condom, the female condom,
although available in several countries, is not in practi-
ce during adolescence.

Combined oral contraceptives

The new generation COCs have been considered as the
most effective method of contraception for adolescents.
Third generation COCs, particularly the ultra low dose
17 B estradiol COCs, present no side effects, while at the
same time carry several benefitial properties i.e. regula-
tion of the menstrual period, improvement of acne, hir-
sutism and suppresion of functional ovarian cysts
(8,9,10). Unfortunately no protection against STDs is



provided so that the use of condom is also recommen-

ded.

The injectable contraception

The injectable contraceptive methods include Depo- Pro-
vera®, as well as Norplant® and Implanon® systems (12).
It is no recommended for adolescents.

The emergency contraception

All Family Planning Centers and the Gynecological units
should be capable to provide emergency contraception.
The health care professionals, who deal with adolescents
should be also familiar with the use of the method.

The sponge and the cap

A vaginal sponge impregnated in Nonoxynol 9, Ben-
zankonium and Sodium Cholate named Protectaid® was
developed years ago. A multicentric study has shown that
this sponge is efficient, with no side effects, and presents
no alterations in the vaginal and cervical epithelia. The
results from the use of the sponge during adolescence are
expected since this device carries spermicidal, antibac-
terial and antiviral properties, as protection from the hu-
man immunodeficiency virus (HIV) (13,14).

The small size cap was developed a few years ago but the-
re is still no significant data on its use during adolescen-
ce. It is recommended to women who are educated and
highly motivated or those who can not tolerate the side-
effects of the COCs or have contraindications for the use
of intrauterine devices IUDs (15). Sponges maybe a so-
lution for the prevention of STDs during adolescence.
However the compliance is a problem.

The intrauterine devices

Although IUDs are very much in use among adult wo-
men, their use in nulliparous women — mini [UDs- is
limited. Also there is yet no significant experience on
the use of hormonal IUDs during adolescence.

The use of ineffective methods

Regardless of the above mentioned effective and safe con-
traceptive methods adolescents in their majority and befo-
re consultation, still prefer ineffective methods such as
periodic abstinence, coitus interruptus and withdrawal
prior to ejaculation (3).
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The importance of sex education and consultation of
young individuals on the use of safe and efficient con-
traceptive methods should be extensively discussed and
analyzed with adolescents visiting our Family Planning
Units. This will significantly decrease the rate of STDs.

Abortion

Unfortunately the use of ineffective methods for protec-
tion against adolescent pregnancy leads to an increasing
number of undesired pregnancies in many countries so
that abortion still remains at high figures and is presen-
ted as a method of contraception. In some countries the
procedure takes place “secretly” since the method is il-
legal (16-18).

These young women should be also examined careful-

ly for STD:s.

Contraception and STDs

STDs implicates contraceptive behavior during adole-
scence in several issues. This is the main reason that the
condoms have become a popular CM.

The double Dutch method and the use of the contra-
ceptive sponge during adolescence are among the seve-
ral attempts, which have been undertaken to improve te-
chnology of contraception, in a way to protect young in-
dividuals from STDs.

Adolescents with high risk sexual behavior should be scree-
ned for STD’s including chlamydia trachomatis, neis-
seria gonorrhoea, Human Papilloma Virus (HPV) and
HIV (19) infections.

Since sexual activity starts earlier in our days, for both
boys and girls, young people start their sexual relations
with older partners respectively, who are theoretically more
experienced, but on the other hand carry a higher risk
of contamination with STD.

Thus the development of combined methods of contra-
ception, which carry both spermicidal and bactericidal
properties, including anti HPV and HIV protection, is
absolutely necessary in our days for the prevention of both
adolescent pregnancy and STDs. The use of primary pro-
tection against HPV infection is recommended.

Making the choice

It is very important to explain to the young people that
the discussions and franc explanation, among them and
the health care professionals, are confidential. They must
also understand, both boys and girls, that the recommen-
ded products are safe and efficient. If they like to discuss
the method further with their parents this will also be



TasLE 1 - CONTRACEPTIVE CHOICES
SCENTS.

The condom

Low dose oral contraceptives
The double Dutch method*
Injectable contraception
Mini IUDs ?

Emergency contraception
Barriers (sponge)?

FOR ADOLE-

N AWV AR

*Condom and oral contraceptives

TaBLE 2 - APPROACHING THE YOUNG PEOPLE.

The problem? Is there a solution?

Are you ready to make a family?

Consequences of peremature sexual life

The HCP and the family

Let them talk

The peer, the media and the school

What does the doctor suggest? Is the method safe? The cost?
“How often do I have to visit the Center?”

HCP: Health care professional

taken into account, since the parents are not usually well
informed and this may be the starting point of an argu-
ment (Table 2).

The condom is recommended in all cases, especially if
the young couples have not a permanent relationship.
For the young girls who have frequent sexual intercour-
se the low dose COC:s should be recommended. It should
be explained that there is only a limited number of side
effects. Perhaps they understand that the use of both
methods at the same time is an excellent choice. They
should also be discouraged to start smoking.

The health care professionals at the Family Planning Cen-
ters should be available at any time for further explana-
tion through a hot-line system, capable of providing emer-
gency contraception at any time (Table 3).

Another topic for discussion is the low compliance rate.
Young women usually stop contraception without any
significant reason. The compliance of all methods used
during adolescence, with the exception of injectable con-
traception is very low. Thus young people should be ad-

TasLe 3 - FACTORS RELATED TO CONTRACEPTION
AND STDs DURING ADOLESCENCE.

*  The previous sexual behavior and sexual history (pregnancy,
abortion or STD)

Socioeconomic status

Education level-information and consultation

Privacy

The access to safe sources. The family planning centers and the
adolescent gynecology unit

The peer, the family, the school and the media

The physician and the health care professionals

The duration and the kind of relationship

Possible side-effects of the method and reversibility
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vised to contact their physician or the nearest Health Care
Center before they stop or change the method.

Adolescents today

Even today the programs offering consultation and infor-
mation to adolescents do not suffice to enrich the ba-
sic knowledge on protection from STDs and other se-
rious complications of premature sexual life. However
we should be optimistic as the abortion and adolescent
pregnancy rates in countries with effective sexual edu-
cation systems have presented a decline (20).
Contraception and good reproductive health represent
one of the revolutions of the 21* century (21). The fir-
st should be updated with new research programs. The
next issue is related to the safe motherhood program, whi-
ch is being considered seriously by several bodies, mainly
by FIGO. The wish is that sexual education programs
start immediately, in those countries, which still lack the-
se kinds of programs, while health care professionals and
the family itself should assist young individuals to over-
come the difficulties in the beginning of their sexual life
and enjoy adolescence.
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Luteal phase disfunction associated with ovarian stimulation
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The human corpus luteum (CL) is a temporary endocri-
ne gland derived from the ovulated follicle, is a major sour-
ce of steroid hormones, producing up to 40 mg of proge-
sterone (P,) per day. The pattern of P, production throu-
ghout the luteal phase (LP) determines menstrual cyclicity
and endometrial receptivity for successful implantation and
maintenance of early pregnancy. The luteal phase is abnor-
mal in 8.1% of normal ovulatory women with primary
or secondary infertility. Conversely, the luteal phase of all
stimulated IVF/ICSI cycles is abnormal. The pathophy-
siology of CL dysfunction in gonadotrophin-stimulated
cycles has been attributed: (i) supraphysiological estradiol
(E,) concentrations that may cause premature luteal regres-
sion, presumably by reducing the LH concentrations and
the activity of luteal 33-HSD; (ii) administration of hu-
man menopausal gonadotrophin/recombinant FSH with
gonadotrophin-releasing hormone analogues that produ-
ce multifollicular development with higher pre-ovulatory
P, and E, secretion, resulting in advanced endometrial de-
velopment and (iii) Triggering ovulation with high doses
of HCG with its prolonged half-life resulted in supra-phy-
siologic levels of P, and E, that suppress luteal LH pulse;
(iiii) suppression of the pituitary gland in both gonado-
trophin-releasing hormone agonist and antagonist cycles,
thereby blocking in part the pulsatile luteal secretion of LH
at least 10 days following the last dose. However, it is wi-
dely accepted that the gonadotrophin-releasing hormone
analogues used in stimulated cycles are not the cause of the
observed luteal-phase defect in stimulated IVF cycles per
se; instead the high steroid concentration, most probably
high estradiol concentrations, causes this luteal-phase de-
fect. This significant endocrine disruption provides the ra-
tionale for luteal support in gonadotrophin-stimulated cy-
cles, including the administration of HCG, E, and P,.
However, because of the observed association between HCG
administration and ovarian hyperstimulation syndrome,

luteal-phase HCG support has been largely replaced by va-
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ginal progesterone formulations in gel or vaginal capsules.
It is thought that the supra-physiological steroids level re-
sulting in the gonadotrophins-GnRHa and HCG stimu-
lated cycles during the peri-ovulatory period does not mi-
mic the endocrine physiology of ovulation, in which a si-
multaneous surge of LH and FSH is responsible for trig-
gering of final oocyte maturation and ovulation followed
by pulsatile LH and P, secretion during the LP. Further-
more, luteal LH pulse sustains luteal steroidogenesis throu-
ghout the luteal phase and plays a significant role in the
expression of VGFA and other pro-angiogenic growth fac-
tors implicating in the developing CL angiogenesis
network. Recently, an increasing number of investigators
have advocated several pharmacological strategies to pre-
vent CL and endometrial dysfunction in stimulated cy-
cles, including: a) simple minimal stimulation protocols;
b) a bolus of GnRH agonist trigger an LH and FSH re-
lease in GnRH antagonist cycles associated with or
without low doses of hCG resulted in oocyte maturation.
In addition this treatment provide good quality oocytes pre-
sumably associated with the simultaneous surge of LH-FSH
and eliminate significantly the risk of OHHS. However
low doses of HCG or P, E, administration are necessary
to support luteal function due to the luteal phase dysfunc-
tion produced by GnRH analogous.

Finally, these news pharmacologic options opened oppor-
tunities for a tailored approach to ovulation trigger and more
friendly luteal phase support.
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Female cardiovascular health is a general health issues
warranting more attention. Cardiovascular risk or di-
sease is often underdiagnosed in women, and women
often receive no or insufficient treatment to prevent ag-
gravation of disease. At present cardiovascular disease
outweighs any other cause of death (including cancer)
in women. During reproductive life, estrogens protect
from cardiovascular disease in women. Early age of me-
nopause or oophorectomy is clearly associated with in-
crease chances for stroke, Alzheimer and cardiovascu-
lar death. Several common conditions in Obstetrics and
Gynaecology represent women at increased cardiovascu-
lar risk and deserve special attention in the context of
disease prevention and improved quality of female health.
Cardiovascular risk later in life can now reliably be as-
sessed during early 40 using the Reynold scoring system.
Relatively simple markers can be used for such an as-
sessment in women at risk such as pre-eclampsia, pri-
mary ovarian insufficiency and polycystic ovary syndro-
me (PCOS).

PCOS patients often visit a gynaecologist during their
early reproductive life for reasons of irregular menstrual
cycles, hirsutism or infertility. Obesity, glucose intole-
rance, and dyslipidemia (all part of the metabolic syn-
drome) can often be encountered and these women, and
higher chances for developing type 2 diabetes and hy-
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pertension later in life have been clearly established.
However, a possible association between PCOS and the
occurrence of cardiovascular disease later in life is
much more difficult to establish. Cardiovascular disea-
se has a long lag-time from its inception to clinical ma-
nifestation, imposing an immense challenge to unequi-
vocally establish the true CV risk in PCOS. PCOS dia-
gnosis is usually made by a gynaecologist at 25 years of
age, whereas first CV event occur between 45 and 50 yrs.
Currently available longitudinal follow-up studies have
failed to establish the true CVD burden in PCOS.
Case-control studies, however, did demonstrate increa-
sed CVD. In addition, several retrospective studies con-
cerning women of more advanced reproductive age or
after menopause did establish a relationship between VC
events, hyperandrogenemia and a history of irregular men-
strual cycles. Many confounding factors may be invol-
ved such as obesity per se, previous pregnancy, smoking
habits, and depression.

In conclusion, gynecologists often encounter women at
a relatively young age, at risk of developing diabetes and
cardiovascular disease later in life. We should ask our-
selves whether we should be involved in cardiovascular
risk assessment and secondary prevention, follow-up of
women at risk and guidance to promote general health
later in life.
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Definition and diagnosis of PCOS

Polycystic ovary syndrome (PCOS) is one of the most
frequently encountered endocrine disorders in women.
It has been suggested that this condition occurs in as many
as 10 percent of women of reproductive age (1), with on-
set manifesting as early as puberty (2).

For many years there has been no agreement on the cri-
teria on which to base the diagnosis of PCOS. This was
probably a consequence of the heterogeneity of the syn-
drome but it also depended on the absence of pathoge-
netic mechanism accepted (3).

In 1990 the National Institute of Health (NIH) in a con-
sensus workshop recommended that diagnostic criteria
of PCOS should included biochemical or clinical eviden-
ce of hyperandrogenism, oligo-anovulation, and must be
the exclusion of other known disorders, such as Cushing’s
syndrome, hyperprolactinemia, congenital adrenal hy-
perplasia (non-classical adrenal enzymatic disorders) and
androgen secreting tumours (4).

However, in the UK and in a large part of Europe, ul-
trasonographic evidence of polycystic appearance of the
ovary is essential to make the diagnosis, in fact they use
Adams’s ultrasonographic criteria (5) that include an in-
crease in ovarian size and an elevated number of folli-
cles (at least 8 of diameter between 2 an 10 mm) periphe-
rally arranged around an enlarged theca. It was obser-
ved that many patients with PCOS, diagnosed according
to NIH criteria, have ovaries that do not correspond to
the Adams’s criteria.

Later in the Rotterdam PCOS workshop of may 2003,
at a joint meeting of the European Society for Human
Reproduction (ESHRE) and the American Society of Re-
productive Medicine (ASRM) new guidelines for the dia-
gnosis of PCOS were suggested (6). According to the-
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se guidelines, it is possible to reach a diagnosis of PCOS
when at least 2 of these 3 elements are present: hyperan-
drogenism (biological/or clinical), chronic anovulation
and polycystic ovaries.

We can reach a ultrasonographic diagnosis of polycystic
ovaries when at least 1 of these elements: increase in ova-
rian size, increase number of follicles (at least 12 of 2-
10 mm of diameter) and it is sufficient that only one ovary
is affected (7). These diagnostic guidelines represent an
important progress because they are more flexible and
permit us to make previously excluded by the syndro-
me such as ovulatory hyperandrogenic women with
polycystic ovaries or anovulatory normo-androgenic wo-
men with polycystic ovaries (Table 1).

TABLE 1 - DIAGNOSTIC CRITERIA FOR PCOS.

Clinical Features
Abnormal menses: amenorrhea
oligomenorrhea
menorrhagia
Anovulatory infertility
Hirsutism and/or acne
Central obesity

Endocrine abnormalities on Laboratory Tests
Elevated androgen levels (testosterone)
Elevated LH concentration
Normal to mildly elevated FSH level
Insulin resistance with hyperinsulinemia

Ultrasound examination
Multiple subcortical follicular cysts
Increased ovarian stromal density and/or volume

Differential Diagnosis
Congenital adrenal hyperplasia
Cushing’s syndrome
Adrenal or ovarian tumours
Prolactinoma




Clinical and biochemical markers
of PCOS

Clinical features of PCOS are represented by:
1. Hirsutism that is defined as excessive and increased
hair growth in women in location where the occur-
rence of terminal hair normally is minimal or absent
(face, abdomen and back) and it interests about 30-
60 % of polycystic women. Hirsutism is a symptom
rather than a disease and may be a sign of a more se-
rious medical indication, especially if it develops well
after puberty, like congenital enzymatic adrenal hy-
perplasia, ovarian or adrenal gland tumours or Cu-
shing’s disease. The method of evaluating hirsutism
is the Ferriman-Gallwey score which gives a score ba-
sed on the amount and the location of hair growth
on a woman: a score over 8 shows a pathological si-
tuation. In PCOS we have a functional hyperandro-
genism, in fact skin and pilo-sebaceous unit have spe-
cific receptors for sexual steroids and there ovarian
and adrenal androgen precursors (androstenedione
and DHEA) can be converted in testosterones (T).
Oligomenorrhea and amenorrhea or irregular blee-
ding occurs in about 50% of women with PCOS. In
first years after menarche this alteration are not di-
stinguished from physiological irregularity related to
the incomplete maturation of hypothalamic-pituitary-
ovarian axis (8). After years only a little percent of
young women with PCOS have regular menstruation
and a lot of these have a progressive aggravation from
oligo to amenorrhea. PCOS women have frequen-
tly chronic anovulation that lead to infertility.

3. Anovulation is frequent in PCOS. It is due to endo-
crine modifications such as increase in LH/FSH ra-
tio, increase in androgen circulatory levels, increased
in follicle LH receptors expression with its consequent
atresia (9). Most of women affected presents oligo-
menorrhea and irregular vaginal bleeding men-
strual-like not for the ovulation occurs but for pla-
smatic estrogen levels drop (10).

4. Acne and seborrhea are present in 25-30% on wo-
men with PCOS, and they are due to hyperandro-
genism, in fact sebaceous gland is stimulated by
DHEA and DHEAS. Acne is most common during
adolescence for rapid increased in male sex hormo-
nes and in irregular menstrual periods or during treat-
ment for induction of ovulation.

. Overweight and obesity affect about 50 % of PCOS
women. Obesity is a condition in which excess body
fat has accumulated to such an extent that health may
be negatively affected. It is commonly defined as a
body mass index (BMI = weight in Kg/ height in m?)
of 30 Kg/m?* or higher. This distinguishes it from
being overweight as defined by a BMI of 25 Kg/m®.
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Excessive body weight is associated with various di-
sease, particularly cardiovascular diseases, diabetes mel-
litus type 2, obstructive sleep apnea, endometrial can-
cer and it is a aggravating factor for PCOS, in fact
fat tissue is a extra-gland source of androgen who is
not controlled by endocrine system. In PCOS we tend
to have android body types of obesity, with waist-to-
hip ratios greater than 0,8 (11).

6. Acanthosis nigricans interests 5-6% women with
PCOS. It's a dermatological alteration characterized
by thick and hyperpigmentation skin in folds, due
to skin hyperstimulation by insulin and so it can be
use like skin marker of hypersulinism and insulin-re-
sistance.

7. Virilisation signs, such as temporal alopecia and cli-
toric hypertrophic, are rare in PCOS and are more
often present in association with androgen secreted
neoplasia or adrenal enzymatic defects.

The endocrine profile of women with PCOS is charac-
terized by high plasma concentrations of ovarian and adre-
nal androgens, gonadotropine abnormalities, high estro-
gen levels (especially estrone) derived from excessive con-
version of androgens, reduced levels of sex hormones bon-
ding globulin (SHBG) and often high levels of prolac-
tine and insulin.
Although the pathogenesis of PCOS is still controver-
sial, an array of plausible pathophysiologies has emerged
over the last several decades of study: inappropriate go-
nadotropine secretion with elevated LH and relatively
low FSH secretion is typical (12).
About 50-60% of women with PCOS have a high
LH/FSH ratio (over 2,5) (13) due more to increased le-
vels of LH rather than low levels FSH and administra-
tion of GnRH evokes an exaggerated LH response (14).
Also LH dynamic pulsatility is alterated in PCOS wo-
men with higher frequency and amplitude of LH picks,
moreover day-time frequency secretion is increased. On
ovary this situation involves in a androgen hypersecre-
tion by theca cells. Moreover constant FSH levels are not
sufficient to induce follicologenesis and so follicles are
transformed in cysts.

Hyperandrogenemia is a key feature of the syndrome:

it is mainly of ovarian origin although an adrenal con-

tribution cannot be ruled out, in fact in a percent of

PCOS patients we can found also steroidogenetic defects

in adrenal glands, in particular in 21-idroxilasy. Most but

not all women with PCOS have high plasma levels of
androgens. Testosterone (T) is the best marker of ova-
rian androgen secretion and DHEAS is the best marker
of adrenal secretion. Approximately one-half of a woman’s
serum testosterone is derived from peripheral conversion
of secreted Androstenedione, while the other half is de-
rived from direct glandular secretion. The ovaries and the
adrenal glands contribute equally to testosterone produc-
tion in women (15); however in PCOS the main sour-



ce of androgens is thought to come from the ovaries. Dy-
sregulation of cytochrome p450cl7, the androgen-
forming enzyme in both the adrenal and the ovaries, may
be the central pathogenic mechanism underlying hype-
randrogenism in PCOS. In the presence of 5alpha-re-
ductase, testosterone is converted within the cell to the
more potent androgen dihydrotestosterone. Excess of 4
o-reductase activity in the skin determines the presen-
ce or absence of hirsutism (16). Additionally, estrone le-
vels, an estrogen with biological activity 100 time less
than estradiolo, are increased as a result of peripheral con-
version of androstedione by aromatase. Estradiol levels
are normal in PCOS because they predominately occur
during the follicular phase, which is not abnormal in this
condition. This result in a chronic hyperestrogenic sta-
te with the reversal of the estrone/estradiolo ratio pre-
disposing patients to endometrial proliferation and so
to increase the risk for endometrial cancer. In polycystic
ovaries we have a higher aromatase activity than in nor-
mal ovaries. (17).

Normally less than three percent of testosterone circu-
lates freely in the serum. Most circulating androgens are
bound, primarily to sex hormone binding globulin
(SHBG). When bound to SHBG, the hormone is con-
sidered biologically inactive. Any condition that decrea-
se the levels of SHBG or other binding proteins can lead
to a relative excess of circulating androgens. In patients
with hirsutism the major conditions that are linked with
decreased SHBG levels are PCOS and obesity (18).
Androgens may both directly and indirectly result in al-
terations in glucose metabolism, ultimately causing a hy-
perinsulinemic state. Androgens may directly inhibit pe-
ripheral and hepatic insulin action. Some authors (19)
suggested that testosterone could induce insulin resistan-
ce in women with PCOS by a post-binding defect pre-
sent, in particular by reducing the number and efficacy
of glucose transport proteins, specifically the type 4 glu-
cose transporter (GLUT-4). GLUT-4 appears to be re-
sponsible for the insulin-related uptake of glucose in mu-
scle and fat.

It has also been shown that women with central obesity,
the type most commonly seen with PCOS, have higher
free androgen levels and exhibit significantly higher le-
vels of insulin insensitivity compared to weight-matched
controls (20). Androgens and increased free fatty acids
(FFAs), common in central obesity, inhibit hepatic in-
sulin excretion, resulting in hyperinsulinemia and insu-
lin resistance (21). Testosterone is known to facilitate li-
polysis, providing increased FFA concentrations (22). Ele-
vated FFA levels have been shown to inhibit insulin-sti-
mulated glucose uptake in skeletal muscle, a condition
that defines insulin resistance (23).

Insulin resistance and compensatory hyperinsulinemia
are characteristic metabolic disturbances of many, but not
all, women with PCOS. Hyperinsulinemia may be cen-
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tral to the pathogenesis of the syndrome for some wo-
men, since it can induce hyperandrogenism and anovu-
lation (24). Hyperinsulinemia stimulates ovarian andro-
gen production and decreases the synthesis of SHBG by
the liver (25). Hyperinsulinemia in women with PCOS
has proven to be associated with higher frequency of men-
strual abnormalities than in normoinsulinemic women
with PCOS (26). It has also been shown that chronic hy-
perandrogenism and hyperinsulinemia affect the secre-
tion of gonadotropins in favour of increased LH, whi-
ch contributes to the mechanism of anovulation (27).
Insulin resistance in at least 50% of women with PCOS
appears to be related to excessive serine phosphorylation
of the insulin receptor. A factor that is extrinsic to the in-
sulin receptor, which is thought to be a serine/threoni-
ne kinase, appears to cause the abnormality. Serine pho-
sphorylation modulates the activity of the key regulatory
enzyme of androgen biosynthesis p450c17. Therefore, it
is possible a single defect produces both insulin resistan-
ce and hyperandrogenism in some PCOS women (28).
In hypersulinemic women we found also lower levels of
insulin growth factor binding proteins (IGF-BP), asso-
ciated with normal or higher IGF-1 levels. We can de-
duced that free IGF-1, biologically active, is increased.

Metabolic effects of PCOS

In PCOS patients there are an increased risk to develop
both Type II Diabetes and coronary heart disease
(CHD) (29,30). PCOS has been linked to an increased
risk of metabolic cardiovascular syndrome (MCS). Me-
tabolic cardiovascular syndrome refers to a clustering
within the same individual of hyperinsulinemia, mild glu-
cose intolerance, dyslipidemia, and hypertension; all are
CHD risk factors that are also associated with PCOS (31).
PCOS is associated with a significantly higher odds ra-
tio for the development of various cardiovascular risk fac-
tors (32) and a significantly greater risk of metabolic syn-
drome when compared with controls (33). The interna-
tional Diabetes Federation in 2005 has proposed the de-
finition for metabolic syndrome, and this definition in-
cludes central obesity defined as a waist circumference
> 80 cm in European women) as a necessary prerequi-
site risk factor for the diagnosis of metabolic syndrome.
Other factors are:

elevated triglycerides (> 1,7 mmol/l)

reduced HDL (< 1,29 mmol/l in women)

specific treatment for lipid abnormalities

elevated blood pressure (systolic = 130 mmHg or dya-
stolic > 85 mmHg)

specific treatment or precedent diagnosis of hyper-
tension

fasting plasma glucose > 5.6 mmol/l

previously diagnosis of two type diabetes mellitus.



Some study (34) show that the prevalence of metabo-
lic syndrome in polycystic women is around above 40-
45% and conclude that the major predictors factor for
it are elevated free serum free testosterone and reduced
serum SHBG level (35). A significant inverse relation-
ship between SHBG levels and the occurrence of meta-
bolic syndrome in women with PCOS was also shown
in recent study (36), although BMI is likely to play an
important role in the inverse correlation between
SHBG and metabolic syndrome in women with PCOS.
The association of MS with PCOS appears to be parti-
cularly strong in those PCOS women who are young (be-
low 30 years) and overweight or obese (BMI > 27 Kg/m?)
(37).

Women with PCOS have lover HDL levels, higher
LDL/HDL ratios, and higher triglyceride levels than re-
gularly menstruating women (30). Most recent studies
(38,39) in PCOS women have suggested that PCOS ca-
ses have increased subclinical atherosclerosis as eviden-
ced by increased carotid intima media thickness (IMT)
and PCOS is associated with endothelial dysfunction and
probably they result for the increase in insulin resistan-
ce or for the high free testosterone level (40,41).
Several studies have reported an increased risk factor pro-
file for cardiovascular disease on a number of new markers
in women with PCOS (42) such as decreased cardiac sy-
stolic flow velocity, diastolic dysfunction, increased va-
scular stiffness, low grade chronic inflammation, increa-
sed oxidative stress, altered haemostasis including impai-
red fibrinolysis and increased tissue plasminogen activa-
tor antigen.

Of great relevance is the fact that the women with PCOS
have an increased risk for impaired glucose tolerance
(IGT) and type 2 diabetes mellitus (T2DM)(43), with
a tendency to an early development of glucose intoleran-
ce (GI) state (44). Similar to the general population, (45)
there is evidence that insulin resistance may play a major
pathophysiological role in the development of GI in
PCOS women as well (46). The decrease of insulin sen-
sitivity in PCOS women appears in fact to be quite si-
milar to that found in patients with T2DM and to be
relatively independent of obesity, fat distribution and lean
body mass (47). On the other hand, there is strong evi-
dence that obesity, particularly the abdominal phenoty-
pe, represents an important independent risk factor for
GI in PCOS women (44).

Treatment of PCOS

The choice for PCOS treatment depends on symptom
severity, hormonal plasma alteration and, primarily, if the
woman desiring or not conception. However, the ove-
rall aims of treatment are to reduce androgen levels, to
induce ovulation for women desiring conception, to re-
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duce body weight and to reduce long-term health risks
of diabetes mellitus and cardiovascular disease. Endome-
trial protection from theoretical longer-term risks of hy-
perplasia and cancer is also important.

Infertility frequently accompanies PCOS, yet clinical ex-
perience provides evidence that some women with
PCOS are able to conceive spontaneously. The inferti-
lity of women with PCOS may not be due solely to oli-
go-anovulation, there is evidence from careful studies in
obese, oligo-ovulatory women that when ovulation oc-
curs, luteal function is frequently abnormal (48). The
main principles in treating anovulatory infertility of pa-
tients with PCOS are to exclude other coexistent factors
of infertility (tubal factor, male infertility), to correct any
underlying disorders (obesity) and to induce regular
unifollicular ovulation.

Clomiphene citrate (CC) has a long history of utility in
restoring ovulation and fertility to women with PCOS
and is reccommended as first line treatment for induction
of ovulation in patients with PCOS by virtue of its ef-
ficacy, safety, and ease of administration. While there is
clear evidence for a hypothalamic site of action (49), this
compound may act throughout the hypothalamic-pitui-
tary-ovarian axis to achieve its effects (50). The majo-
rity of infertile women with PCOS (65-95%) achieve
ovulation with CC therapy (51). Patients most likely not
to respond to CC are those who are the most hyperan-
drogenic and overweight (52).

Therapy with exogenous gonadotrophin has generally
been advocated as treatment for women with PCOS who
either fail to ovulate or fail to conceive despite ovulation
with CC. However, the number of follicles recruited and
matured in any given cycle is dependent on the amount
of follicle stimulating hormone (FSH) administered, the
duration of stimulation and the sensitivity of the ovary.
In patients with PCOS excessive response to gonado-
trophins and higher ovarian steroid production have been
described (53).

These patients produce 3 times more follicles and eggs
than normoovulatory women stimulated by similar pro-
tocols. Reduced fertilization and cleavae rates due to the
poor quality of the retrieved oocytes have been reported
in PCOS women (54). In addition the ovarian hyper-
stimulation syndrome that can affect these patients is a
life-threatening condition of iatrogenic origin. For this
reason low dose FSH therapy has been evaluated for
PCOS patients, with satisfactory results in terms of sa-
fety and efficacy, particularly with regard to the low rate
of multiple pregnancy (55). This low dose step-up pro-
tocol is based on the concept of the FSH threshold (56).
An FSH-level threshold needs to be reached for the oc-
currence of ovarian response, and a very narrow range
exists between the threshold and ceiling for monofolli-
cular growth (57).

Also a step-down protocol has been proposed in these



patients and it mimics physiological secretion of endo-
genous FSH release (58). In a normal ovulatory cycle,
high FSH concentration in the perimenstrual period is
essential for cohort growth. However after selection of
a dominant follicle, FSH concentration gradually decrea-
ses. The number of recruited follicles maybe related to
the extent and the duration of the elevation of serum FSH
concentration (59).

In PCOS patients who doesn’t want conception the most
common treatment for hirsutism, acne or irregular blee-
ding is the use of oral contraceptives (OC) which sup-
press circulating LH and FSH leading to a decrease in
ovarian androgen production (60). Ethinyl-estradiol (EE)
of the OC favours the hypoandrogenic effect throughout
SHBG secretion. The type of progestinic compound is
very important. In PCOS patients an OC containing a
progestin with low androgenic activity as desogestrel and
gestodene must be used (60). Also OC with cyprotero-
ne acetate (CPA) determine a decrease in androgen pla-
sma levels and induce a decline in the Ferriman Gallway
hirsutism score from the 6* to the 12 month of treat-
ment. Both formulation have a similar impacts on lipids
(increase of total cholesterol, and HDL cholesterol at the
third month, rise of LDL cholesterol at the 12 month)
although OC with CPA induces a more pronounced in-
crease of triglyceride levels (61).

We can use in PCOS OC alone or in combination with
peripheral androgen blockers that include agents that inhi-
bit androgen synthesis (ketoconazole), block 5 alpha re-
ductase (finasteride), or interact with androgen recep-
tors preventing the biological actions of androgens on
their target tissues (flutamide, cyproterone acetate, spi-
ronolactone). All have teratogenic potential, inhibiting
the normal development of the male external genitalia
and should be used only with secure and adequate con-
traceptive method (62).

Long term treatment with finasteride, flutamide or cy-
proterone acetate can significantly decrease the Ferriman
Gallwey score (63), in particular a significant reduction
in hirsutism was obtained after 3 months of treatment
with CPA and finasteride, whereas the reduction in sco-
re was significant only after 6 months of flutamide ad-
ministration.

Women with PCOS are frequently hyperinsulinemic and
insulin resistant (64) independently of obesity (44).
In this regard several data support the hypothesis that
insulin resistance and the associated hyperinsulinemia
play a pathogenetic role in PCOS. Insulin has a direct
effects on ovarian steroidogenesis in vitro stimulating an-
drogen synthesis and secretion in thecal cells (65); it also
decreases serum sex hormone binding globulin (SHBG)
synthesis in the liver, increasing available androgen le-
vels. All these insulin effects may contribute to andro-
gen excess in PCOS women. Because these metabolic im-
pairments are common, in addition to the use of oral con-
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traceptives and/or antiandrogens, clinical and therapeu-
tic approaches to PCOS have considered also the use of
Insulin sensitizing agents, such as metformin. Metfor-
min is a water soluble biguanide that is usually used in
type 2 diabetes mellitus to enhance insulin sensitivity in
liver and muscle tissue, where it improves glucose up-
take and use, (66,67) with no direct effect on insulin se-
cretion by pancreatic cells (68). Such treatment has been
reported as effective in restoring normal gonadotropi-
ne control of ovarian function in non-obese PCOS pa-
tients, with a significant reduction of androgen excess and
an increase in insulin sensitivity (69-71). In most cases
reductions were seen in BMI, waist hip ratio (WHR) or
both, but an improvement in menstrual cyclicity was also
found (69). Metformin and other insulin-sensitizing
agents, which proved to reduce serum insulin and testo-
sterone have been used in the treatment of hirsutism (72),
in fact with only 3-6 months of treatment with metfor-
min have showed a significantly reduction in Ferriman
Gallwey score (73), but what is important is to evalua-
te carefully whether or not the PCOS patient would get
benefit from metformin administration. Recently it has
been demonstrated that hyperinsulinemia is the main fea-
ture that need to be present for the putative metformin

use (74).
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Background

Mast cells derive from hematopoietic stem cells and cir-
culate as immature progenitors; maturation occurs upon
reaching their destination tissue (Galli et al., 2005; Gal-
li and Tsai, 2008). Mast cells are characterized by a high
density of cytoplasmic granules which undergo partial or
complete degranulation in response to a wide range of im-
munological and non-immunological stimuli. These gra-
nules contain plethora of mediators, including histami-
ne, heparin, serotonin, chemotactic factors and various
proteases such as peroxidase, tryptase, chymase, carboxi-
dase, and beta-glucuronidase (Frenzel & Hermine,
2012). Mast cells are unique in that they are the only cell
type that stores pre-formed tumor necrosis factor alpha
(TNF-) in secretory granules (Olszewski et al., 2007),
which positions them as early responders in acute inflam-
matory responses (Jim et al., 2009). Moreover, activated
mast cells are capable of elaborating secondary mediators
such as prostaglandins, leukotrienes, numerous cytoki-
nes (e.g. interleukins (IL)-1, -3, -4, -5, -6, -10, -4 and -
17, as well as transforming growth factor beta and ner-
ve growth factor (Leon et al., 1994; Halova et al., 2012).
By synthesizing and releasing diverse types of inflamma-
tory mediators, mast cells may provoke pathophysiologi-
cal changes in various organs and systems, leading to in-
tersystemic homeostasis imbalance and development of
pathological conditions often associated with persistent
inflammation and chronic or neuropathic pain (Ren &

Dubner, 2010; Dai & Korthuis, 2011; Anand et al., 2012).

Mast cells and pain

Mast cells, being located in proximity to sensory nerve
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endings, may modulate nociceptive nerve ending exci-
tability (Kovdcs et al. 2006; Forsythe & Bienenstock ,
2012). Neurogenically-generated mediators such as
substance P and other inflammatory neuropeptides may
also cause mast cell degranulation, thus creating a bidi-
rectional positive feedback-loop (Matsuda et al. 1989;
Messlinger et al., 2011).

Meningeal mast cells play a key role in pain etiopatho-
genesis by promoting neurogenic inflammation, with ac-
tivated meningeal nociceptors contributing significan-
tly in the pathophysiology of migraine (Theoharides et
al. 2005a; Levy et al. 2007; Levy, 2009; Messlinger et
al., 2011; van Diest et al., 2012). At the spinal level, du-
ral mast cells have a high density in the cervical, thora-
cic, and lumbar regions (Majeed, 1994; Michaloudi et
al., 2008). In spinal trauma, mast cells enter the spinal
cord parenchyma, an event reduced by treatment with
the fatty acid amide palmitoylethanolamide (Genovese
etal., 2008; Esposito et al., 2011). Interestingly, central
nervous system (CNS) neurons may acquire mast cell pro-
ducts via transgranulation, a novel form of brain-immu-
ne system communication (Wilhelm et al., 2005). As very
little white matter separates the lumbar dorsal horn from
the subarachnoid and dura mater, mediators released from
dural mast cells (e.g. serotonin, prostaglandins, and hi-
stamine) may reach the superficial laminae (a key relay
station for nociception) to modulate synaptic transmis-
sion and nociception (Sandkiihler, 2009). CNS-located
mast cells may play a role in capsaicin- and carrageenan-
induced peripheral inflammatory nociception: spinal ap-
plication of supernatant from activated cultured mast cel-
Is reportedly induced significant mechanical hyperalge-
sia, long-term potentiation at the spinal synapses of C-
fibers and increased the number of mast cells in the lum-
bar, thoracic and thalamic preparations (Xanthos et al.,



2011). In a spinal nerve ligation model in the female
rat, increased numbers of mast cells were seen in the tha-
lamus contralateral to the ligation site, coincident with
development of mechanical hyperalgesia (Taiwo et al.,
2005). In chronic granulomatous inflammation-indu-
ced hyperalgesia in rats, degranulated mast cells were ob-
served in the granuloma and nearby nerve fibers (De Fi-
lippis et al., 2011).

Besides mast cell-mediator activation of neurons, cell-
to-cell communication between mast cells and neurons
can operate via adhesion molecules expressed by mast
cells and neurons, such as cell adhesion molecule-1 and
N-cadherin (Ito & Oonuma, 2006; Suzuki et al. 2004;
van Diest et al. 2012). Moreover, a bidirectional cross
talk between mast cells and microglia (the brain’s resi-
dent immune cells), has been reported (Bulanova et al.,
2010; Yuan et al., 2010; Zhang et al., 2012) proposing
that mast cells, in some settings, might initiate CNS in-
flammatory processes, as suggested for the inflamma-
tory cascade of blood-borne neutrophil and phagocy-
te infiltration in ischemia (Jin et al., 2009). In particu-
lar, peripheral mast cells may sensitize primary sensory
ganglionic neurons leading to co-release of glutamate
and neurotransmitters such as substance P and calcito-
nin gene-related peptide, leading to voltage-gated Ca**
currents and activation of spinal microglia (thought to
initiate CNS neuroinflammation) (Milligan & Watkins,
2009). Noteworthy, molecules targeting mast cells
and glia, such as palmitoylethanolamide, inhibit pain
behavior in models of acute, chronic and neuropathic
pain (Mazzari et al., 1996; Conti et al., 2002; Costa et
al., 2002; Costa et al., 2008; Wise et al., 2008, De Fi-
lippis et al., 2011).

In humans, degranulation of mast cells in close proxi-
mity to the nerves innervating the colonic mucosa cor-
relates with abdominal pain in irritable bowel disease pa-
tients (Barbara et al. 2004). It is worth pointing out that,
most of the pathological conditions associated with ch-
ronic pelvic pain are characterized by significant increa-
ses mast cell numbers in the affected area, most of whi-
ch are found in an activated and degranulating state. Ele-
vated numbers and activation of mast cells has been con-
sistently reported in endometriosic tissue as compared
to normal tissue or eutoptic endometrial tissue (Suga-
mata et al., 2005; Anaf et al., 2006; Menzies et al., 2011).
This augmentation in mast cells is more evident in deep
infiltrating lesions and in proximity to nerve fibers. A con-
comitant alteration of somatosensorial fibers, namely an
augmentation of nerve fiber density, parallels the alte-
ration of mast cells in the affected tissues (Wang et al.,
2009; Anaf et al., 2011). A similar picture is present in
interstitial cystitis/painful bladder syndrome (Theoha-
rides et al., 1995b; Pang et al., 1996; Pang et al., 1998;
Nazif et al., 2007; Larsen et al., 2008; Menzies et al.,
2011; Liu et al., 2012) as well as in irritable bowel syn-
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drome (Barbara et al., 2007; Buhner and Schemann,
2012) and vestibulodynia (Bornstein et al., 2004;
Bornstein et al., 2008; Goetsch et al.,2010; LeClair et
al., 2011). The bidirectional positive feedback-loop
between mast cells and nociceptors plays a fundamen-
tal role in the development of cross-sensitization in the
pelvis, in other words the transmission of noxious sti-
muli from a diseased pelvic organ to an adjacent normal
structure, which results in functional changes in the lat-
ter (Ustinova et al., 2007; Ustinova et al., 2010; Fitzge-
rald et al., 2013). In support of a primary role for mast
cells in chronic pelvic pain, recent clinical studies have
shown that treatment with Pelvilen’, a “diezary food for
special medical purposes” based on the combination
between micronized palmitoylethanolamide and poly-
datin, results in a significant and long-lasting relief of pel-
vic pain symptomatology (Indraccolo et al., 2010; Ca-
labro et al., 2010; Murina et al., 2013; Lo Monte et al.,
2012; Giugliano et al., 2013).

Altogether, the reported data support the involvement
of peripheral and central mast cells in the development
of pain processes; moreover, mast cell-derived mediators
such as cytokines and chemokines could conceivably pro-
voke a shift in inflammatory state, resulting in the tran-
sition from acute to chronic and neuropathic pain.

Mast cells in anxiety and depression

An increasing body of evidence now points to an intri-
cate network of bi-directional relationships between the
immune system and the brain. Alterations in immune
function, specifically an increased inflammatory state,
have been found in depressed patients with major de-
pression (Miller et al., 2006; Capuron & Miller, 2011;
Krishnadas & Cavanagh, 2012; Zunszain et al., 2012).
Pro-inflammatory cytokines, including IL-1, IL-6 and
TNF-a, released by activated immune cells during psy-
chosocial stress not only help orchestrate cellular respon-
ses to immune challenge, but also coordinate the beha-
vioral changes that are necessary for recovery. Importan-
tly, when immune challenge becomes chronic and/or un-
regulated, as in patients receiving chronic cytokine treat-
ment or those exposed to chronic medical illness and/or
stress (Raison et al., 2006; Zunszain et al., 2012), the
behavioral effects of cytokines and the resultant inflam-
matory response may contribute to the development of
clinically relevant behavioral symptoms and neuropsy-
chiatric diseases, including major depression.

A growing body of evidence supports the hypothesis that
mast cells behave as cellular sensors, directing tissue re-
sponses in peripheral inflammation (Kinet, 2007; Begh-
dadietal., 2011) and, in some cases, initiating CNS in-
flammatory processes (Jin et al., 2009). Conceivably, that
mast cells might represent the immune cells that periphe-



rally and centrally coordinate inflammatory processes in
neuropsychiatric diseases.

Mast cells are localized not only in the periphery but are
also resident in mammalian brain. Constitutively acti-
ve brain mast cells respond to a broad range of stimuli,
including immune and non-immune signals such as cor-
ticotropin releasing hormone, various neuropeptides like
substance P and neurotensin (Johnson & Krenger, 1992).
Acute stressors or injury to CNS have been shown to
change both activational state and numbers of brain mast
cells. For example, non-traumatic immobilization stress
as well as traumatic injury induces mast cell degranula-
tion above baseline levels and mast cell recruitment (Espo-
sito et al., 2001; Ahmad et al., 2012). Activation of brain
mast cells leads to release of neuroactive mediators into
the brain parenchyma, which may be tied to emotiona-
lity. Indeed, patients with mast cell-mediated diseases such
as food allergies, asthma, and irritable bowel syndrome
often complain of associated anxiety (Lehrer et al., 1993;
Addolorato et al., 1998). Moreover, patients with syste-
mic mastocytosis also report low arousal states, lethargy,
and coma (Tajima et al., 1994; Moura et al., 2011, Mou-
raetal.,, 2012) a symptomatology reversed by treatments
with sodium cromoglycate or masitinib. The
KitW-sh/W-sh genetic model of mast cell-deficient mice
has been used to show that mast cells mediate the expres-
sion of anxiety-like behavior without affecting sensory
arousal and locomotor responses. Additionally, blocka-
de of central mast cells attenuated anxiety-like behavior,
suggesting a role of centrally located mast cells in affec-
ting anxiety (Nautiyal et al., 2008). Moreover, systemic
treatment with sodium cromoglycate attenuated restraint
stress-associated behavioral alterations (Manchanda et al.,
2011). The endogenous fatty acid amide palmitoyletha-
nolamide, which is also able to modulate mast cell and
microglia activation, exerted an antidepressant-like ef-
fect comparable to the reference drug fluoxetine (Yu et
al., 2011; Crupi et al., 2012).

Mast cell-dependent effects on behavior may be media-
ted by multiple interacting chemicals and neural systems.
For example, histamine has both anxiolytic and anxio-
genic effects, with opposing roles attributed to H1 ver-
sus H2 receptors (Ikarashi & Yuzurihara 2002; Nautiyal
et al., 2008 ). Serotonin functions both as a transmit-
ter affecting aggression, appetite, and mood, and as a
trophic factor influencing neurogenesis and thereby af-
fecting emotionality and memory (Nautiyal et al.,
2008; Anand et al., 2012). Selective serotonin reuptake
inhibitors increase serotonin signaling and decrease
anxiety; therefore, a lack of mast cell-derived serotonin
may increase anxiety-like behaviors (Nautiyal et al., 2012).
Mast cell-derived cytokines act as neuromodulators ha-
ving effects on systems controlling behavior. Indeed,
TNF-a, IL-1, and IL-6 are known to act on the hypotha-
lamic-pituitary-adrenal axis and control stress behavior
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(Dunn, 2000). In addition, mast cells express receptors
for and can be stimulated by corticotropin-releasing hor-
mone, with the release of histamine, IL-8, tryptase and
vascular endothelial growth factor (Cao et al., 2005). Gi-
ven their repertoire of mediators, it would not be sur-
prising for mast cells to have multifaceted interactions
with brain systems controlling behavior.

Concluding remarks

Preclinical and clinical studies have demonstrated a key
role for mast cells in the pathophysiology of pain as well
as in anxiety and depression. Mast cell degranulation-
induced persistent release of cytotoxic mediators is re-
sponsible for producing deleterious effects in different
tissues where mast cells reside and for the shift from acu-
te to chronic inflammation and pain. In addition, the
release of mast cell neuroactive mediators might contri-
bute to the development of clinically relevant behavio-
ral symptoms and neuropsychiatric diseases, including
anxiety and major depression.

There is increasing evidence that chronic and neuropathic
pain is associated with a higher incidence of co-morbi-
dities such as depression and anxiety disorders, suppor-
ting the hypothesis of common or complementary
pathways/mechanisms in the etiopathogenesis of these
conditions (Meltzer-Brody & Leserman, 2011; Langley
etal., 2013). Collectively, these observations propose that
a pharmacological strategy targeting complementary
pathways or mechanisms might concomitantly contra-
st the symptomatology of both diseases, limiting the ad-
verse effects that may occur, for example, in elderly in-
dividuals, following multiple therapies due to drug in-
teractions. In this context, it is important to emphasi-
ze that micronized palmitoylethanolamide exerts anal-
gesic effects at the preclinical and clinical level, and shows
antidepressant-like effects in preclinical studies. Taken
as a whole, these observations suggest mast cells to be the
key pharmacological target to modulate for the effecti-
ve management of both diseases.
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Abstract

Due to the growing chances of recovery from cancer,
the quality of life after a cytotoxic therapy is increa-
singly shifting into focus. In a significant share of wo-
men, chemotherapeutic treatment leads to periods of
amenorrhea or even premature menopause causing a
serious impairment of their quality of life (1). Symp-
toms range from distressing vasomotor symptoms,
sexual dysfunction, decreased metabolism and muscu-
loskeletal and cardiovascular effects up to issues as far
as infertility (2). The incidence of CIA varies greatly
depending on the applied chemotherapy. Its pathoge-
nesis is especially based on a reduction of ovarian re-
serves. CIA can thus be diagnosed or confirmed by va-
rious sonographic and biochemical factors. This is par-
ticularly important when an endocrine therapy with
tamoxifen is not possible and the use of aromatase inhi-
bitors is under consideration. On the other hand, va-
rious studies have shown that CIA may have a posi-
tive prognostic significance.

Assessing the factors leading to chemotherapy-indu-
ced amenorrhea (CIA) in women having undergone
cytotoxic therapy and finding ways to predict and pre-
vent it can thus help to support both their health and
psychological needs. Especially the role of GnRH ago-
nist remains controversial, although they are still re-
commended for the prevention of CIA.

Introduction
Around 25 % of all breast cancer cases occur in pre-

menopausal women, 15% of women are under 45 years
of age (3-5). As survival rates of (premenopausal) pa-
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tients with breast cancer are increasing, long-term con-
sequences are shifting into focus (6-8). One of those
consequences of chemotherapy in premenopausal
women is the advent of chemotherapy-associated
amenorrhea, tentatively leading to early menopause.
As an increasing number of women become pregnant
for the first time at the age of 35 years or later, the th-
reat of infertility caused by (neo)adjuvant therapy is
growing in importance (9-11). Apart from the unful-
filled desire for children and the menopausal symptoms
as a consequence of long-term hormone deficits, an
early menopause carries an increased risk for osteopo-
rosis (12), cardiovascular diseases (13) and psychoso-

cial problems (14, 15).

Nomenclature and definition of CIA

CIA represents the lack of at least one menstrual cy-
cle following (neo)adjuvant treatment. Chemotherapy-
induced menopause (CIM) can be a long-term con-
sequence of CIA. If CIA does not progress to CIM,
menstruation can start again after varying periods of
time. Most women return to having menses within two
years (16), although individual reports describe the re-
newed onset of menstruation after as many as 20 years

(17).

Epidemiology of CIA

Due to the heterogeneous definitions of CIA a wide
range of data describing the frequency of CIA can be
found. The occurrence of CIM in women aged 40 years
or less amounts to 20-61%, women older than 40 years



experience premature menopause even more often:
61-97% (18).

In a study including 66 premenopausal women with
breast cancer who received cytotoxic treatment, 87.9%
of the patients experienced amenorrhea during che-
motherapy. In 21.2% of the cases, amenorrhea persi-
sted beyond the duration of the chemotherapy.

The retrospective analysis of the data on 708 patients
of the NSABP-B30 study showed the impact of age at
therapy start on the incidence of CIA in premenopau-
sal patients. Patients aged less than 40 years, from 40
to 50 years, and over 50 years, reported a renewed on-
set of menstrual cycles in 45.3, 10.9 and 3.2% of ca-
ses after adjuvant treatment. Patients receiving tamoxi-
fen treatment suffered from amenorrhea even more of-

ten (p = 0.003) (19).

Risk factors for CIA

By now, several factors influencing the occurrence of
CIA are known. These include young age at the time
of chemotherapy, doses and duration of chemotherapy
or a high basal follicle count (18). In a trial by Abu-
sief et al. an age at menarche of > 13 years in compa-
rison to one of 12-13 years was associated with a
2-fold higher risk of persistent CIA (20).

Different risks for the advent of CIA have been attri-
buted to certain treatment options. The highest gona-
dotoxicity has been described for alkylating substan-
ces (21). The time point of application of chemothe-
rapy (22, 23), genetic factors (24) or the existence of
breast cancer disease itself (25, 26) are also being di-
scussed concerning an increase of the frequency of CIA.
Several studies have led to the suggestion that the ad-
dition of taxanes, such as paclitaxel or docetaxel, may
increase the risk for CIA (19, 27, 28). However, this
effect could not be reproduced in every study (29, 30).
Tamoxifen therapy after chemotherapy can lead to a
significant increase in the rate of CIA (25, 31). After
a median follow-up time of 33 months, Abusief et al.
noted an increased risk for CIA in patients receiving
tamoxifen (i.e., amenorrhea after 6 months, OR
2.34, 95% CI 1.54-3.56, p < 0.0001) (30). Possible
reasons for the influence of tamoxifen on the inciden-
ce of CIA or CIM include competitive inhibition cau-
sing an antiestrogenic effect on the endometrium (32)
and an interference with the hypothalamic—ovarian

feedback loop (33).

Pathogenesis of CIA

Menstruation ability and fertility of a woman is based
on the ovarian reserves: the number of primordial fol-
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licles in the ovary and the quality of the oocytes. In the
life of a woman, there is a continuous decrease in the
number of recruitable follicles. Both an accelerated
aging process of the steroid-sythesizing cells and the
induction of apoptosis in primordial follicles by che-
motherapeutic agents can lead to an early menopau-
se in the sense of CIA or even CIM (5, 34, 35), de-
pending on the fraction of apoptotic primordial fol-

licles (30).

Diagnostics of CIA

Primary ovarian insufficiency (POI) is defined as the
absence of menstruation for 3 months and the 2-fold
determination of high FSH (> 40 IU/L) and low estra-
diol (< 10 pg/mL) levels at an interval of at least one
month in women < 40 years old (34). Amenorrheic
conditions can be accompanied by mammillary secre-
tions resulting from an elevated prolactin level. Wei-
ght changes, general weakness and hirsutism can be
symptoms of an elevated androgen level. The diagno-
sis of CIA is based on the determination of the ova-
rian reserves and measurement of (peri-)menopausal
hormone constellations (Table 1).

Estrogen and FSH levels might be influenced by the
intake of tamoxifen, aromatase inhibitors or individual
estrogen assays (36). Serum AMH levels reflect the re-
productive potential of the ovaries as well as the risk
of POI/CIA best (37, 38). Unfortunately, none of the
various analyses have yet turned out to be useful bio-
markers in daily clinical routine.

Prevention of CIA

With regard to the consequences of CIA, the continua-
tion of ovarian function after chemotherapy is of spe-
cial importance. Several randomized studies trying to
judge the efficacy of gonadotropin-releasing hormo-
ne (GnRH) agonists to avoid the risk of CIA (39) could
not come to uniform results.

In a Cochrane analysis based on the evaluation of four

TABLE 1 - DIAGNOSTIC FINDINGS IN CIA.

1. Changes in menstruation cycle

2. Sonographic findings

¢ antral follicle count (AFC)

e ovarian volume (OV)

Changes in laboratory values

e early phase FSHT

estradiol (E2)4

Lt

inhibin B

anti-Miillerian hormone (AMH)Y




randomized studies from the years 1987 to 2007, hi-
gher rates of menstruation and ovulation were obser-
ved in patients who had been administered with GnRH
agonists, even when their pregnancy rates did not dif-
fer from the control group. The authors concluded thus,
that the use of GnRH agonists should be offered to pre-
menopausal women before chemotherapy (40).

A further metaanalysis on the basis of six randomized
studies reasoned that the use of GnRH agonists increa-
sed the changes for preservation of the ovarian reser-
ves (41).

In a study by Munster et al. no significant difference in
renewed beginning of menses and in the time to renewed
onset of menstruation could be detected between a
group of women being given triptorelin and the control
group (42). An open, randomized, multicenter study (GBG
37 ZORO) of the German Breast Group (GBG) yielded
similar results and did not confirm the utility of GnRH
agonists to prevent CIA/CIM either (16). In a recent study
about the effect of the GnRH agonist triptorelin was shown
to have no effect on the resumption of menses of one hun-
dred hormone-insensitive breast cancer patients (43).
The German working group “fertiPROTEKT”, recom-
mends that “{GnRH agonists] should be offered to wo-
men undergoing chemotherapy, especially in the case
of the lack of therapeutic alternatives for the preser-
vation of fertility” (www.fertiprotekt.de) (44) which
is not endorsed by others (45). Thus, it remains for doc-
tors to critically and comprehensively discuss the use

of GnRH agonists with their patients (Figure 1).

Menopause and quality of life in
young women

With the cessation of menses in premenopausal wo-
men, they experience a markedly negative effect on their
quality of life. This is due to distressing vasomotor
symptoms, sexual dysfunction, decreased metabolism
as well as musculoskeletal and cardiovascular effects.
Unfortunately, there exists no single agent to amelio-
rate all these issues. A trial by the Women's Health Ini-
tiative has led to the recommendation, not to use hor-
mone replacement therapy because of an increase in
adverse events (46). Therefore, the described symptoms
have to be targeted one by one (2). As a matter of cour-
se, communication and interaction remain central in
addressing these needs.

Prognostic significance of CIA

Various studies have suggested a prognostic relevan-
ce of CIA in premenopausal women with breast can-

cer (47, 48).
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Figure 1 - Mechanisms of chemotherapy-induced ovarian dysfunction - mo-
dified according to (52).

A retrospective analysis on the basis of data on 442 pa-
tients with breast cancer receiving adjuvant chemothe-
rapy, has found a significantly improved recurrence-free
survival (hazard ratio [HR] 0.51; 95% CI 0.32-0.82; p
= 0.005) and overall survival (HR 0.40; 95% CI,
0.22-0.72; p = 0.002) of amenorrhoic patients with hor-
mone receptor-positive breast cancer. The authors came
to the conclusion that late CIA after 12 months might
carry a prognostic relevance for these patients (49). So
did a Korean research group in 2012 (50).

In summary, the efficacy of modern chemotherapy re-
gimens is partly based on their ovarian suppression. The
generous and unreflected administration of drugs for
ovarian protection is however questioned by the results
of the above-mentioned studies. As more and more ef-
fective methods for preserving fertility are becoming
available, e.g. cryoconservation of oocytes and ovarian
tissue (51), the different options should be evaluated
thoroughly.
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Gender selection
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Couples have wished to influence the gender of their
offspring for many decades. There have been various at-
tempts to achieve this in conjunction with intercourse
by dietary modifications, chemical douches of the vagi-
na, and timing of intercourse with respect to ovulation.
The most popular method was that promoted by Shet-
tles, who published a book on his “recommendations”.
However, none of these methods withstood scientific scru-
tiny (Kovacs GT, Waldron K 1987).

An alternate approach was the collection of semen, with
attempts of separation into male and female bearing
sperm, and then artificially inseminating the female, or
using in vitro fertilization (IVF) technology to impro-
ve the chance of achieving the preferred gender of off-
spring. The most frequently used method (MicroSort),
is based upon the detection of differential fluorescence
emitted by fluorescently stained X and Y chromosome-
bearing spermatozoa. Fluorescence in-situ hybridization
(FISH) analysis of specimens pre- and post-sort show the
50:50 X:Y ratio in unsorted spermatozoa can be shifted
t0 90% X or 75% Y after sorting (Schulman JD, Kara-
binus DS 2005).

The sperm separation techniques did increase the chan-
ce of the desired gender, but were not successful enou-
gh general use.

With the development of Pre-Implantation Genetic Dia-
gnosis (PGD) combined with IVE the selection of oft-
spring of the desired gender became a possibility with
nearly 99% reliability (Griffin and colleagues 1993).
Whilst the technique is widely used for medical reasons
in Xlinked recessive disorders, for example avoiding Hae-
mophilia or Huntington’s chorea by only transferring fe-
male embryos, when it comes to gender selection for so-
cial reasons, there seems to be opposition to this tech-
nique in many countries.
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Gender selection using IVF technology is only available
in a few countries, including the United States, Thailand
and Cyprus. In some countries it is actually illegal, whil-
st in others, such as Australia, it is prevented by Natio-
nal guidelines (NHMRC 2004).

What are the reasons for opposition to gender selections?
The first argument is that selecting a child’s gender is the
“thin edge of the wedge” and will launch us on a path
of eugenics.

The second reason that it is often quoted that a parent’s
love should be “unconditional” and not depend on a
child’s gender.

Thirdly, it is said that if couples could choose the sex of
their offspring, that may be disrespectful to one or other
gender- meaning that many couples on the Indio-Chi-
nese subcontinent may choose boys, as male children were
more valued in these communities.

Finally, the ability to select the gender of offspring may
cause an imbalance of genders in communities, leading
to social problems.

Arguments for the ability utilise IVF technology for gen-
der selection are, that as the technology is readily avai-
lable, couples should have the freedom to utilise it, and
it should not be illegal. Laws are made to prevent indi-
viduals performing acts that harm other people, and that
the selection of gender does not harm anyone, and the-
refore it should not be prohibited.

We can also use the argument of “in the best interest
of the child”. If a couple are so determined to have a child
of a particular gender that they are prepared to under-
take IVF rather than conceive naturally, than it is pos-
sible that if they are forced to have a child of the oppo-
site gender, than that child may not be as cherished as
if he or she was the opposite gender.

How do people in the street feel about social gender se-



lection? Media coverage is often hijacked by noisy mi-
norities, so do not reflect the community’s opinion. Opi-
nion of Ethics Committees can reflect the attitudes of
its membership.

We were interested to determine the attitudes of the Au-
stralian community to gender selection. We carried out
a National cross-sectional survey, conducted by telepho-
ne of a random sample of 650 Australians by an expe-
rienced and reliable “Gallup Poll” organization.
Attitudes to both the area of “gender selection” where
couples can choose the sex of any of their children, in-
cluding couples already undertaking IVF, and “family ba-
lancing” where a couple have one or more child of a par-
ticular sex can choose the gender of the next child, were
explored.

This study was part of survey that also explored the com-
munity’s attitudes to IVF technology. In an environment
where there is overwhelming support for IVF (over 90%),
the attitudes to social gender selection were very conser-
vative, with overwhelming opposition to having it
performed under any condition (Kovacs and colleagues,
2012).

The overall results for the three questions about gender
selection are summarized below:

Allowed Not allowed Undecided
(%) (%) (%)

Gender selection if already doing IVF 20.7 73.4 5.9
Social gender selection for couples

who are not infertile 17.6 76.5 6.0
Family balancing 20.2 74.2 5.6

Attitudes of 650 respondents on the “simple case IVF”
(helping infertile couples):

Total (%) Men (%) Women (%)
Approve 90.9 88.6 93.1
Disapprove 5.7 7.7 3.8
Undecided 3.4 3.7 3.1

It therefore appears that the Australian community, de-
spite overwhelmingly supporting IVF to help infertile
couples, overwhelmingly opposes gender selection for so-
cial reasons.
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The study of fetal nervous system has been a great chal-
lenge for obstetricians and neonatologists for many
years. Human brain development is a very structured pro-
cess that follows a certain series of events, starting from
3-4 weeks of gestational life with the induction of neu-
roectoderm and continue with the formation of synapsis
and wiring of the neurons, which completes years after
birth. The extreme complexity of human brain begins its
evolution after the establishment of the essential external
form. The events that follow mainly involve proliferation
of the brain’s total complement of neurons, migration of
those neurons to specific sites throughout the central ner-
vous system (CNS), organizational events that result in
the intricate circuitry characteristics of human brain and
finally the ensheathment of this circuitry, with the neu-
ral specific membrane called myelin. These events occur
throughout a long period of time, starting from the se-
cond month of gestational age and extending to adult life.
Defects in brain development may arise during any of the
phases of intrauterine life. It is well established that the
human brain is susceptible to a wide variety of genetic,
developmental and acquired abnormalities and insults. The
human brain is very sensitive to environmental changes,
that affect its growth and development. The brain of ex-
tremely premature neonates is unable to follow the gene-
tically programmed growth pattern, even when postna-
tal feeding and nurturing of the neonates is conducted.
Brain injuries can occur prenatally, perinatally and/or even
postnatally or neonatally. The neurological compromises
that may result from such insults, may present with a wide
variety of clinical pictures, ranging from mild behavioral
and learning disabilities to severe cerebral palsy (CP). In-
deed, neurological disability is the most feared complica-
tion of pregnancy, labor and neonatal period. The cause
and effect relationship of neurological disabilities, howe-
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ver is often uncertain. It has been clarified that some grou-
ps of fetuses/neonates are more susceptible to neurologi-
cal problems than others. Extremely preterm babies
have a 100-fold increased risk of CP, compared to term
neonates, while the prevalence of CP is higher in term in-
fants born at 37, 38, 39, 41 and 42 weeks compared to
those born at 40 weeks. Clinical and epidemiologic stu-
dies have shown that in almost 90% of CP cases, the cau-
sative pathway in contrast to what it was thought in the
past is not related to intrapartum events. The assessment
of the integrity of the fetal nervous system is a major task
in modern perinatal medicine. There are many good rea-
sons for that. One of them is that 2-4 out of 1000 new-
borns are affected by CP and this number has not decrea-
sed for many years. Despite earlier optimism that CP was
likely to disappear with the advent of improvements in ob-
stetrical and neonatal care, there has been no consistent
decrease in frequency in the past several decades and sur-
prisingly the incidence of CP cases has not changed sin-
ce 1951. Although the brain injury that initially causes CP
by definition does not progressively worsen through the
patient’s lifetime, CP is a lifelong disability with diversi-
fied manifestations throughout lifespan. That is one among
many justifiable reasons for prevention and earlier detec-
tion of CP. Several attempts have been made in the past
to initiate a prenatal screening system that could detect
fetuses with compromised CNS function and brain im-
pairment. Studies have shown that fetal behavioral pat-
terns directly reflect developmental and maturational pro-
cesses of the fetal central nervous system. More specifical-
ly, the development of fetal movement patterns has been
described as a major maturational process and a sensiti-
ve indicator of neurobehavioral organization and future
temperamental and cognitive status of the fetus. The in-
troduction of 2D ultrasound in obstetrics allowed direct



Figure 1 (A, B) - Eye blinking.

visualization of fetal anatomy and monitoring of fetal ac-
tivity. Precht et al. about 30 years ago were the first to study
specific fetal movements with 2D ultrasound, performing
the first steps in the area of fetal neurosonography, and pre-
paring at the same time the ground for the study of fetal
behavior in utero. De Vries et al. analyzed the qualitati-
ve and quantitative aspects of fetal movements and repor-
ted not only how to describe a particular movement, but
also how these movements were performed in terms of
speed and amplitude and participating body move-
ments. It has been suggested that assessment of fetal beha-
vior during different periods of gestation could make it
possible to distinguish between normal and abnormal brain
development. Since then technology has made huge pro-
gress and has offered many options for fetal surveillance,
while the development of new ultrasound techniques has
allowed direct visualization of the fetus in utero. Howe-
ver, 2D ultrasound with poor quality images was consi-
dered to be somewhat subjective, because the information
needed observer’s interpretation. The overcoming of
these problems was made possible with the introduction
of 3D/4D ultrasound technology, which has been impor-
ted in everyday practice and is an important part of rou-
tine ultrasound assessment of the fetus. In contrast to 2D
ultrasound, 3D visualization of the fetus provides better
pictures and real time images that help not only to visua-
lize the fetal anatomy in a much better way than 2D ul-
trasound, but also to evaluate the movements and the beha-
vior of the fetus in utero. Studies have shown that 4D ul-
trasound offers a practical mean of assessment of both brain
anatomy and function, with more details and at a much
earlier gestational age than 2D ultrasound does. It has been
proven that 4D sonography can assist in the better under-
standing of both the somatic and motor development of
the fetus and has led to very important conclusions con-
cerning fetal behavior by enabling us to produce measu-
rable parameters for the assessment of normal neurobeha-
vioral development. What is more, 4D ultrasound, by ob-
taining real time images, allows spatial observations of fe-
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tal face (e.g. smiling, crying, mouthing and blinking), so-
mething that cannot be achieved with 2D ultrasound, and
multicenter studies have verified that with the use of 4D
ultrasound it is feasible to distinguish between normal and
abnormal behavioral patterns of the fetus, which could
eventually lead to early diagnosis of brain impairment. The
advantages of three and four dimensional ultrasound for
the assessment of fetal anatomy and fetal behavior, has been
shown by large studies.

It is known that fetal movements occur much earlier than
the time that mothers can feel them, even during the em-
bryonic period. The pattern, the quantity and the quality
of fetal movements are growing rapidly throughout pre-
gnancy, starting with gross, asynchronized movements of
the whole embryo and leading to organized and detailed
movements, as well as facial expressions towards the end
of the pregnancy. Studies regarding neonatal neurology have
shown that the assessment of neonatal behavior is a bet-
ter predictor of neurodevelopmental disability than neu-
rological examination. These findings initiated a series of
studies that aimed to find the relationship of fetal beha-
vior and developmental processes during specific periods
of gestational age, in order to make possible the distinc-
tion between normal and abnormal brain development, and
also to enable early diagnosis of various structural or func-
tional abnormalities of the fetal nervous system. The fir-
st test that aimed to assess in a structured and systematic
way the functional development of the central nervous sy-
stem of the fetus, using 4D ultrasound was introduced about
5 years ago, and since then many multicenter studies have
proved the usefulness of the test. This new test was called
KurjaK’s antenatal neurodevelopment test (KANET), and
one of its pioneering ideas is that it uses 4D ultrasound to
assess the fetus in utero, in a similar way that neonates are
examined postnatally for brain damage, incorporating pa-
rameters from neonatal neurological tests (Amiel-Tison),
such as overlapping sutures of the skull and neurological
thumb and some morphological dynamics, such as yaw-

ning, sucking, crying and blinking (Figure 1 A, B).
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For every patient, there is a before and an after cancer, with
the hope of a new peace treaty between body and self. For
every woman, there is a before and an after BREAST can-
cer, a very particular situation: breast cancer is the Damo-
cles sword hanging over every woman’s life, it is the hid-
den enemy she was always dreading. Now, after the announ-
cement and the terrible times she survived, she must wait
for her wounds to heal and face her losses, with the know-
ledge that the fiend might only be asleep in a war where
a fragile peace treaty offers no definitive security.
Cancer and breast, let us think of the weight this ominous
association carries in a woman’s imagination, as well as in
her actual life...

Cancer is a very dangerous word, an even more threate-
ning condition, so what does it stand for in everybody’s
mind? Death, not always by now, but the crab image, the
secret invader, whose discovery means it has been silen-
tly growing in one’s body, already harming one or many
organs. It also opens on new personal landscape, a dama-
ged one, and a total disruption of everyday life, where even
a very successful battle does not mean absolute victory.
Breast is a very special organ. Visible image of femininity,
symbol of life and giving life, object of desire, it is the most
glorified attribute of woman's body by all artists, poets, pain-
ters. .. fashion people and media. No doubt the breast has
a major impact on body image, relational life, intimacy and
of course sexuality. And this is why breast cancer is not only
a “cancer sentence” but a double punishment, a doubly ma-
lignant disease, threatening not only woman life but her
own specific “womanhood”. All the more so because the
very treatment of that cancer puts the breast at risk, even
if to-day, mastectomy is not by far the one and only me-
dical answer. But during the different stages of treatments,
our patient is assaulted from all sides, by words, instruments,
radiations or chemicals, all focusing on a visible feminine
part of her body, symbol of beauty, pleasure, seduction, a
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symbol of life turning into a symbol of death. Where does
that leave herself as a woman, her body image whatever her
age, the image she fears to see in her partners’ eyes or beha-
viour? What about sexuality in those dire conditions ?
Quality of life, or rather protecting and restoring it, is one
of our major aims as healthcare people, and especially wo-
man’s QoL for us gynecologists. Sexual quality of life is a
very important part of that general concept of well-being
that WHO defines as health. We all know sexuality is always
looming in the background of our consultations, whate-
ver the apparent causes or complaints, but we also know
we tend not to probe further, and neither do some of our
patients. Why is that 2 Why is sexuality, such an impor-
tant item in man and womanss life, still so difficult to talk
about between patients and doctors ? Our patient’s unea-
se may have various origins, cultural and educational, being
hampered by the lack of “the right words”, by fear of sha-
me or ridicule (at my age !!). Some feel it is not an “offi-
cially” medical topic, and as such not worth of their pre-
cious doctor’s time. If the physician does not help them,
and even more so, if he feels embarrassed, not at ease with
sexual problems, afraid of entering the too private domain
of intimacy, if he/she cannot help seeing it as a tactless and
useless intrusion, no dialogue will be possible. Even if a ten-
tative had been made by the patient, the barrier will defi-
nitely stay closed. And that is exactly what we should not
let happen, in our society where sex and sexuality have ne-
ver been so exposed, performed and proposed.

There are different periods in that difficult and somewhat
mysterious time of AFTER... Immediately after the an-
guish and the shock, comes the whirlwind of examina-
tions and treatments, of imaginations and misconceptions,
of known and unknown data, of results and expecta-
tions...no time for ordinary everyday worries, no time
for thought, just for battle, for a fight for and against one-
self. Survival but how, in what condition? Integrity and



body image are already at stake. And after a pause come
new times, silent empty times free of appointments and
doctors, almost too calm, with days and nights troubled
by a new fatigue, new questions, new fantasies, new and
somewhat undesired thoughts. Soon followed by that fa-
mous AFTER, the famous long awaited landing back on
the planet of normal, healthy people, back to classic every-
day ordinary life. It is sometimes scary, often not so easy
in the outside world, maybe even less in the private cir-
cle, at home. Our patient has yet to face and mix again
amongst friends (men and women), family, children, and
what about the man in her life, what about our specific
topic, sexuality?

If she lives not only with a cancer, but with a cancer of her
femininity, she is already tormented by many anxieties:
How can I go on as a woman , as a wife, a lover, even a fu-
ture mother ? End of seduction, of attraction, of love? How
will I accept my new body, how will it be considered? How
will others consider it, how will THE other consider it, still
worthy of being looked at, touched, desired, made love too?
What will I see into his eyes, feel under his touch?”. As she
is shedding her patient’s image to try and come back to her
woman’s image, she fears the old one has faded, with no
new one to show. Sexuality, that common language of hu-
manity, would it not be better to forget about it, to for-
sake before being forsaken ? Would not solitude be a pro-
tection against rejection? One of my patients actually men-
tioned her fear of disgust...

Added to those interrogations are the side effects of treat-
ments, scars, pains, lack of local sensations, vaginal dryness,
lack of lubrication and sweating, and other difficult
changes we all know about, hair and nails, arthralgia etc.,
saving life but putting its quality at risk. Sexuality is espe-
cially in danger when breast, that very sexual symbol of wo-
man, is concerned. Even the medical gestures of examina-
tion are not totally without any other connotation, one hu-
sband confided that it was very difficult for him not to think
about all the hands touching his wife’s breasts.

This might well be the time for us practitioner, for us me-
dical gynecologists (another french paradox!) to reenter the
stage: we were on the front line and opened the drama with
our diagnosis or at least our suspicions, now we must help
our patients to live through a peculiar mode of happy end:
adapting to a different self, coping with the changes so as
to fit into her present body image. Of course, what seems
unbearable for one may be quite tolerable for another. Most
important is the role of the partner: what his attitude, his
ways and his words imply are primordial for a woman’s full
recovery. Making her feel desired and desirable is the best
way towards a renewed peace of mind and body, a
newfound quality of life.

Let us not forget that the possible ways to deal with that
cancer and its location makes a difference in a woman’s ap-
preciation of that situation, depending on the presence or
absence of the breast. Tumorectomy makes things easier
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than the so feared mastectomy, but it is not exempt of que-
stions: “My breast is not the same any more, what about
that scar, what is it hiding, a trace of death or a symbol of
escape ? What does it evoke for the hand that fondles it?”.
Mastectomy is of course the most damaging, self-esteem
and appearance being linked in what the patients call an
“amputation”, and it might also mean an amputation of
their sexuality. How to expose that abnormal body of a half-
woman, who would bear to look at it, or touch it without
dread, this is the verbatim of many patients, who feel ab-
solutely deprived of their femininity, relegated to some unk-
nown gender, or rejected in some sinister unexplored ter-
ritory. Solitude, a desire to be left alone is not compatible
with sexual desire, said one woman. Giving this depressed
patient the opportunity to talk about herself, to uncover
her feelings, may well have been the beginning of a chan-
ge, and at least the opening for another appointment! It
also reminds us that sadness, apparent resignation, com-
bined with devalorisation and loss of any kind of desire of-
ten means severe depression, loss of self-esteem being the
principal characteristic for Freud.

To-day, reconstruction is an option, but certainly not the
answer to all the problems of drastic surgery. Immediate,
early or later on, it is not a “remake” but a promise, a so-
lution which does make all the difference for some women,
but as always not for everybody. It does mean a tremen-
dous bonus to know it is possible, that does not imply that
all the women concerned will finally go through it. Buta
number of our patients feel confident again, happy with
their sexual life after that surgery, and the frequent lack of
erotic sensations around the new nipple does not have too
great an impact!

Conclusions

There is, thanks to our scientific advances, a before and an
after breast cancer, with the hope of a renewed peace treaty
between the patient and her body. One “simple” scar mi-
ght be quite different from a mastectomy, both require adju-
stments to the presence in that specific organ of its life-long
enemy, cancer. As always, our role as gynecologists is not
only to diagnose and treat the disease and the diseased or-
gan, but to help our patient to cope with what is happe-
ning to her, what she imagines and dreads most. Confi-
dence in herself has to be restored, especially in the per-
sonal and sexual domains. Listening and counseling are also
an important part of our practice, bringing support whe-
re it is needed and not always clearly expressed, be it to the
woman or to the couple..Of course there is a life after can-
cer, even a life of quality after breast cancer, that twofold
drama, a malignancy of that very specific feminine sym-
bol, the breast. It does sometimes imply a shift in priori-
ties, it always implies a shift in a woman’s life.

But is not Medecine an art and not only a science?
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Introduction

Hypoplastic left heart syndrome defines a set of conge-
nital heart lesions characterized by decreased or lack of
development of the left structures of the heart.

Its etiopathogenesis recognizes a genetic component and
mechanical lesions that compromise the blood supply
to the left ventricle and the outflow from it; they can lead
to progressive changes and to myocardial remodeling, whi-
ch could lead to a picture of hypoplastic left heart. The
disease has a progressive course, and the morphological
picture represents the final outcome of anatomical and
functional alterations that are aggravated and come out
during fetal life. Prenatal diagnosis has a high sensitivity
from the first trimester or the beginning of the second
one, thanks to some characteristic sonographic findings,
such as a left ventricular cavity restricted or absent, with
atresia of the mitral valve and / or aortic, hypoplasia of
the ascending aorta and aortic arch, and alterations in
Doppler flowmetry (no flow through the left cavities, re-
versal shunt at the level of the foramen ovale, retrogra-
de flow in the ascending aorta). From a hemodynamic
point of view, in fetuses with hypoplastic left heart the-
re is an impairment in left ventricular filling and in the
outflow of blood from it; therefore some structures such
as the ductus arteriosus and foramen ovale are essential
to ensure the systemic perfusion and prevent cardiova-
scular decompensation during intrauterine life. Howe-
ver, this failure occurs rapidly after birth, when these im-
portant fetal structures undergo regression, resulting in
cardiogenic shock and death of the newborn in almost
all cases. Cardiac surgical treatment options are the in-
tervention of Norwood, performed in the postnatal pe-
riod but burdened by a high mortality, and heart tran-
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splantation, considered the gold standard but less
performed for its risks and associated problems. The poor
prognosis of this disease has not therefore been substan-
tially improved by the interventions proposed to date,
leading to a high rate of therapeutic interruption of pre-
gnancy after the diagnosis.

In recent years, interventional procedures have been tried
in utero, to act on the structural causes that may gra-
dually result in a framework of hypoplastic left heart:
successes have been reported in aortic valvuloplasty in
fetuses with severe stenosis of the valve, or in interven-
tions of septoplasty, to expand the interatrial commu-
nication and decrease the loading on left heart sections.
These studies have demonstrated the feasibility of in-
terventional procedures in the uterus and the importan-
ce of acting on the pathogenetic mechanisms of hypo-
plastic left heart syndrome, with the aim of block or slow
down its progression, bringing the fetus at term of ge-
station with a circulation more similar to the physio-
logical one.

At the same time other studies have shown the extraor-
dinary proliferative capacity of cardiomyocytes and their
plasticity, arousing further interest in in utero experimen-
tation and trying to exploit these processes to a kind of
morpho-functional ‘repair’ of hypoplastic left heart.

Objectives

To experience a new procedure in the uterus which is able
to correct the anatomo-functional lesions at the base of
hypoplastic left heart, via an intracoronary infusion of
stem cells, thereby taking advantage of their ability of
myocardial remodeling.



Methods

The experiments were performed on pregnant ewes (60-
70% of gestation). Under general anesthesia, a laparo-
tomy was performed to expose the uterus and to allow
a better visualization under sonographic guide. The fe-
tus was left in the uterus (n = 6) or in a minority of ca-
ses partially exposed (n = 2) to facilitate the process. Un-
der ultrasound guide a trans-apical puncture has been
performed to access the left ventricle of the fetus and a
catheter constructed of measurement has been inserted,
which has been pushed through the aortic valve until the
ascending aorta, upstream of the brachycephalic trunk.
At this point a balloon on the tip of catheter has been
inflated, inducing a temporary cessation of flow down-
stream (stop-flow) and fluorescent microspheres were
injected (5.4 x 10° in a suspension of 1.5 ml with a dia-
meter of 10pm), allowing they are diverted to the coro-
nary ostia and can be distributed through the coronary
capillaries in ventricular tissue. In two experiments the
infusion of the microspheres was performed without stop-
flow.

The fetuses were then killed by intracardiac injection of
KCl immediately after the infusion (n = 4) or after an
interval of 30 minutes (n = 3); a fetus was left alive in
the uterus for 14 days.

Cardiac and renal tissues were taken and examined hi-
stologically to assess the distribution of the microsphe-
res.

Results

In fetuses in which the stop-flow had been induced, a
better distribution of microspheres has been demonstra-
ted (number of microsfere/mm?2) in cardiac tissue (27
+ 1, n = 6), while in the kidney was barely detectable (0.7
+ 0.3) or absent, showing a minimum dispersion in cir-
culation. In those cases where, for difficulty of the pro-
cedure, the microspheres were injected at atrial level, the
distribution was smaller (6.1 + 0.5), demonstrating the
importance to divert the microspheres in the ascending
aorta to obtain the best results (p <0.001).

No difference was detected with regard to the time inter-
val before the death of the animal. However, it was also
demonstrated good distribution in the fetus left in utero
for 14 days, despite the resumption of normal circulation.

Conclusions

These results confirm the possibility of performing an
interventional procedure in utero at an early stage of ge-
station and the ability to selectively perfuse a substan-
ce in the coronary circulation. With regard to clinical ap-
plications, such a discovery may offer the prospect of trea-
ting fetuses at risk of developing a framework of hypo-
plastic left heart by means of the selective infusion of me-
senchymal stem cells of adult type or of growth factors
derived from them.
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Hyperandrogenemia and Polycystic
Ovary Syndrome (PCOS)

PCOS is a common disorder that is reported to affect
5-7% women of reproductive age. The incidence of
PCOS appears to be similar across racial/ethnic groups.
Although there has been debate about the diagnostic cri-
teria for PCOS, hyperandrogenemia/hyperandrogenism,
not explained by other causes, is a hallmark of the di-
sorder, and it is included as an essential element in all
“consensus” diagnosis schemes (1,2).

The phenotype of human theca cells
from normal and PCOS ovaries

Studies on freshly isolated thecal tissue from normal and
PCOS ovaries, or cultures of human theca cells derived
from normal and PCOS women have demonstrated that
PCOS theca secretes greater amounts of androgen than
theca tissue or cells from regularly ovulating women (3-
9). Our success in developing conditions to propagate
human theca cells isolated from individual, size-matched
follicles from ovaries of normal cycling women and wo-
men with PCOS, provided the first evidence to show that
increased CYP17A1 (P450 17c-hydroxylase) gene ex-
pression in PCOS theca cells is associated with in excess
androgen production in the PCOS ovary (10,11). Our
previous molecular characterization of PCOS theca cel-
Is and normal theca cells from multiple individuals by
microarray analysis and quantitative PCR established that
normal and PCOS theca cells have distinctive molecu-
lar signatures (5-7, 12-15).
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The genetics of PCOS

PCOS is a heterogeneous disorder that shows evidence
of genetic predisposition among affected individuals
(16,17). Despite advances in genetic technologies, very
few PCOS susceptibility genes have been validated. Nu-
merous candidate gene association studies have been con-
ducted, and a number of these have yielded statistical-
ly significant associations of variants with PCOS (18).
These include studies using family-based methods (19).
However, the candidate gene studies have been uniformly
conducted on small sample populations, and have had
limited statistical power. Additionally, few of these stu-
dies have yielded sufficiently robust results that have been
consistently replicated by different investigators studying
different populations.

A major milestone was achieved with the publication of
a genome-wide association study GWAS by Chen et al.
(20), who reported their findings on a Han Chinese po-
pulation. Chen and colleagues identified three loci, two
on chromosome 2 (2p16.3 and 2p21), and one on ch-
romosome 9 (9q33.3) that had significant associations
with PCOS, conferring protection (chromosome 2
loci) or increased risk (chromosome 9), at levels excee-
ding the threshold statistical significance for genome-wide
associations. A subsequent GWAS with additional
subjects identified 8 new putative PCOS loci on chro-
mosomes 2p16.3; 9922.32; 11q22.1; 12q13.2; 12q14.3;
16q21.1; 19p13.3; and 20q13.2 (21).

While loci identified on 2p16.3 are in or near the FSHR
and LHCGR genes, and 19p13.3 signal is near the /NSR
gene, each a plausible PCOS candidate, the pathophy-
siological links of other loci identified in the GWAS
(C9orf3, YAPI, RAB5B, HMGA2, TOX3,
SUMOI1PI/ZNF217, THADA and DENND1A) to re-



production or ovarian function are less obvious. The
DENND1A locus assumed significance among these can-
didates as a result of several studies confirming the as-

sociation of DENND1A SNPs with PCOS in European
populations (22,23).

DENNDI1A: a reasonable starting point
for dissection of the genetics of PCOS

The DENNDIA gene encodes a protein named connec-
denn 1, which that interacts with members of the Rab
family of small GTPases, which are involved in mem-
brane trafficking (24). Connecdenn 1 has a clathrin-bin-
ding domain and is thought to facilitate endocytosis (24).
DENNDI1A encodes two transcripts as a result of alter-
native splicing. One of these transcripts, DENNDIA va-
riant 1, codes for a 1009 amino acid protein with C-ter-
minal proline rich domain, the other, DENNDIA va-
riant 2, codes for a truncated 559 amino acid protein that
contains the DENN domain and the clathrin-binding
domain, but lacks the proline-rich domain, and inclu-
des a C-terminal 33 amino acid sequence that differs from
the larger connecdenn 1 variant. The DENNDIA
SNPs associated with PCOS in all populations are lo-
cated in introns, and none is near the alternative splice
sites, so it is not evident that they have functional roles
in controlling gene expression or transcript splicing.
Up until the resent, little has been known about
DENND 1A expression in cells and tissues related to re-
production with the exception that it is expressed in te-
stes, theca cells, and H295 adrenal carcinoma cells, cel-
Is that make androgens (18).

A PCOS genetic network incorporating
DENNDIA

Among the loci associated with PCOS in Han Chine-
se, several reside in or near genes that potentially defi-
ne a network, including the FSHR, LHCGR, and
INSR, which encode receptors that reside on the plasma
membrane, and which are internalized by coated pits,
where DENNDIA protein is located (21) (18). RAB5B
is thought to be involved in endocytosis and could, the-
refore, be a molecule interacting with the DENN do-
main. YAP1, TOX3, HMGAZ2, and ZNF217 are all in-
volved in transcriptional regulation, although none of
them have been specifically implicated in the expression
of genes involved in steroidogenesis. However, TOX3
(Transcriptional coactivator of the p300/CBP-mediated
transcription complex) transactivates through cAMP re-
sponse element (CRE) sites, which are present in genes
encoding steroidogenic proteins. These genes can be as-
sembled into a signaling network beginning at the re-

69

GWAS Candidate Signaling Cascades?

Recycling

INSR

€-mmmmmm e

?

ZNF217
D

Androgen Excess
“PCOS Phenotype”
Figure 1 - A network of genes postulated to contribute to the hyperandrogen-

emia associated with PCOS based on loci identified in published GWAS and
replication studies.

ceptor level, receptor coupling, or recycling, and down-
stream molecules that ultimately regulate gene transcrip-
tion, either of steroidogenic genes directly, or possibly
through the up-regulation of other transcription factors
that directly influence steroidogenic gene promoter func-
tion (Figure 1). This framework provides a road map for
the identification of genetic variation/mutations that pre-
dispose to PCOS and the molecular basis for the action
of the identified risk alleles (25).
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Abstract

Uterine myomas, commonly referred to as fibroids, are
by the far the most common benign tumors of the fe-
male genital tract. The anatomical defect to the endo-
metrium caused by uterine fibroids could be a factor for
reducing pregnancy rates and increasing miscarriage ra-
tes. Surgery remains the cornerstone of treatment for
symptomatic or rapidly growing uterine leiomyomas
worldwide. Hysterectomy serves as a terminal procedu-
re, while myomectomy and myolysis are treatments of
choice for women who desire future pregnancies or
otherwise wish to retain their uterus. Since the introduc-
tion of the laparoscopic myomectomy technique, seve-
ral retrospective studies have been conducted on ferti-
lity, pregnancy outcome and deliveries, but mostly with
unconvincing, inconclusive or controversial results.
The absence of a clear answer to this crucial question of
“fertility outcome following laparoscopic myomectomy
(LM)” is probably due to the fact that we have not yet
conducted appropriate prospective studies to obtain any
clear results.

Introduction

Despite extensive research on the factors involved in the
initiation and growth of uterine leiomyomas, the pre-
cise causes of these tumors still remain unknown (1). In-
trinsic abnormalities of the myometrium, congenitally
elevated myometrial estrogen receptors (ER), hormonal
changes, or a response to ischemic injury during men-
struation may possibly be responsible for the initiation
of genetic changes found in these neoplasms (2). After
these changes have developed, they are further influen-
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ced by ovarian steroids (promoters) and growth factors
(effectors) (3).

The degree to which uterine fibroids contribute to in-
fertility is controversial. It has been estimated that ute-
rine myomas are associated with infertility in 5-10%
of cases by a number of mechanisms (4-6). Submu-
cosal myoma (SMM) or intramural myoma (IMM)
may cause dysfunctional uterine contractility that may
interfere with sperm migration, ovum transport or ni-
dation. Occluded tubes can be caused by intramural
fibroids that can hinder the transport of gametes or
the migration of spermatozoa. Submucous fibroids
can hinder implantation and nidation of the embryo
7).

Compared with conventional open surgery, laparoscopy
is associated with smaller incisions and better cosmetic
results regarding wound healing, less tissue trauma, less
blood loss, less post-operative pain, shorter duration of
stay in hospital, faster recovery due to early ambulation
with an earlier return to work and subsequent resump-
tion of full activity (8) (Figures 1 and 2). The major con-
cern about laparoscopic myomectomy (LM) is subop-
timal tissue apposition during repair of myometrial de-
fects leading to uterine rupture in subsequent pregnan-
cies (9). The treatment modalities for uterine leiomyo-
mas is given in Table 1.

Materials and methods

Laparoscopic myomectomy was performed in patients
with symptoms such as disturbed menstrual bleeding,
pelvic pain and infertility.

The laparoscopic enucleation of fibroids always followed
the same pattern:



Figure 1 - Intraoperative closure after myomectomy with inverted ab-
sorbable monofilament suture.

1) Injection of a 0.05% vasopressin solution in 1-4 lo-
cations under the myoma capsule

2) Longitudinal incision of the capsule with the aim of
enucleating the fibroid under the capsule, leaving the ca-
psule in situ

3) Grasping of the fibroid with a myoma screw, traction
and bipolar or ultrasound coagulation of spiral arteries.
Coagulation of the myoma pedicle and the myoma is twi-
sted out of its bed

4) Rinsing of the myoma bed with Ringer’s lactate and
coagulation of larger bleedings

5) Adaption of wound edges with several deep sutures
to a depth of 5-20 mm without touching the endome-
trium. Only rarely is a double layer of sutures necessary.
Whenever the uterine cavity is opened, it has to be clo-
sed with individual sutures

6) Morecellation of the fibroid with one of the commer-
cially available morcellators and fibroid extraction

The hysteroscopic enucleation of a submucous fibroid
is performed by filling the uterine cavity with Purisole®
and then in a continuous movement slicing the fibroid
into pieces (electroresection) and retracting the pieces th-
rough the cervix.

Figure 2 - Reconstructed uterine wall and enucleated myoma before morcel-
lation and extraction.

Questionnaire for patient data

A questionnaire was sent to 392 patients with fertility
problems who were treated by laparoscopy or hystero-
scopy at the Department of Obstetrics and Gynaecology,
University Hospitals Schleswig-Holstein, Campus Kiel.
One hundred and fifty-four patients (40%) returned the
questionnaire.

Patients were evaluated as follows:

Group A = all patients (n = 392)

Group B = patients who answered the questionnaire

(n=154)
Group C (: pati;él)ts from group B who became pregnant
n=

The frequency of myoma locations in the individual grou-
ps, A, B and C is given in Table 2.

Results

Of the 392 patients who underwent laparoscopic sur-
gery for fertility problems in our department in

TasLE 1 - TREATMENT MODALITIES FOR UTERINE LEIOMYOMAS.

Surgical Treatment

Nonsurgical Treatment

Hormonal Treatment

Hysterectomy (laparoscopy or laparotomy)
Abdominal myomectomy

Laparoscopic myomectomy (LM)
Laparoscopic-assisted myomectomy (LAM)

Vaginal myomectomy (VM)

Laparoscopic-assisted vaginal myomectomy (LAVM)
Hysteroscopic myomectomy

Interstitial laser photocoagulation

Laparoscopic cryomyolysis

Interstitial magnetic resonance imaging guided thermo-ablation
Interstitial magnetic resonance imaging guided cryotherapy
Laparoscopic uterine artery occlusion

ultrasound surgery

Myoma embolization
Magnetic resonance guided focused

Gonadotropin-releasing hormone agonists
Others (mifepristone, danazol, gestrinone, raloxifene,
levonorgestrel-releasing intrauterine system)
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TaBLE 2 - FREQUENCY OF MYOMA LOCATIONS IN THE INDIVIDUAL GROUPS, A, B AND C.

Location Group A Group B Group C
(All patients) (Patients who answered the questionnaire) (Patients who became pregnant)
Combined subserous-intramural 84 32 17
Submucous 23 6 4
Subserous 18 10 6
Intramural 15 4 2
Total 140 52 29

2008/2009, in 129 cases (32%) myomas (fibroids)
were the indication for surgery. Of these 129 patients,
in 56 cases (14.3%) myomas were the only indication
for infertility. In 44 cases (11.2%) myomas appeared
together with another disease: in 20 cases (5.1%) with
other genital abnormalities, in 18 cases (4.6%) with
tubal pathology, in 3 cases (0.8%) with endometrio-
sis and in 3 cases (0.8%) with ovarian cysts. The com-
bined appearance of myomas with more than one other

genital disturbance was found in 29 patients (7.5%).

Frequency of the different myoma localizations

Figures 3-5 show the frequency of myomas within the
whole evaluation. Multiple sites often occurred and this
resulted in a higher incidence (n= 140). Primarily a deep,
diffuse myomatosis was found in 60% of patients in
group A, in 62% of patients in group B and in 59% of
patients in group C. Submucous fibroids occupied se-
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B Submucous myoma
OSubserous myoma
OIntramural myoma

Figure 3 - Localization of myomas in the 392 patients (group A).
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Figure 4 - Localization of myomas in the group which answered the questionnaire (group B).
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Figure 5 - Localization of myomas in the group which became pregnant (group C).



cond position in group A (16%) and subserous fibroids
occupied second position in group B (19%) and group
C (21%). Third position was occupied by subserous fi-
broids in group A (13%) and by submucous fibroids in
group B (12%) and group C (14%). In all three grou-
ps intramural fibroids were found the most rarely: group
A (11%), group B (8%) and group C (7%).

Side effects and symptoms

The following side effects were observed in descending
frequency: bleeding abnormalities (33.3%), tubal patency,
degree 1-2 (23%), adhesions (22%) and intramural tu-
bal occlusions (15%).

In 122 patients a laparoscopic myoma enucleation was
performed. In 61% of patients the myomas were situa-
ted subserous-intramural, in 18% submucous, in 13%
subserous and in 8% intramural. In 33 patients adhe-
siolysis was necessary prior to the myomectomy.
Figure 6 shows the procedures performed on the 392 pa-
tients who underwent laparoscopic surgery for inferti-
lity in 2008/2009.

Additional previous therapy for fibroids
Figure 7 shows clearly that pregnancy rates increased af-
ter pre-treatment and surgery.

Pregnancies and deliveries

The average age of the evaluated patients was 34.6 years.
Different pregnancy rates resulted depending on the loca-
lization of the fibroids. The lowest pregnancy rate was achie-
ved after intramural fibroid resection. The resection of in-
tramural-subserous fibroids resulted in a good pregnancy

and delivery rate and the highest pregnancy rate was achie-
ved after submucous fibroid resection (Figures 8 and 9).

Mode of delivery

Eleven of the 129 myomectomy patients underwent a
caesarean section. Of these 129 patients, only 25 suffe-
red from myomas alone, all others had multiple morbi-
dities. The 14 pregnancies (56%) which resulted in this
group of 25 led to 12 deliveries (48%), 5 (42%) of whi-
ch were spontaneous and 7 (58%) caesarean sections. In
the group of patients who underwent myomectomy for
fertility problems, we had a pregnancy rate of 53% (n
= 17) and a delivery rate of 47% (n=15).

Discussion

Endoscopic reproductive surgery intended to improve
fertility may include surgery on the uterus, ovaries, pel-
vic peritoneum, and the fallopian tubes (10).

Laparoscopic myomectomy and pregnancy outcome
Although fibroids are seldom the sole cause of inferti-
lity, they have been linked to fetal wastage and prema-
ture delivery. Several elements indicate that myomas are
responsible for infertility. For example, the pregnancy rate
is lower in patients with myomas, and in cases of me-
dically assisted procreation, the implantation rate is lower
in patients presenting with interstitial myomas (11). Ap-
proximately 50% of women who have not previously con-
ceived become pregnant after myomectomy (12). A li-
terature review on the pregnancy outcome after laparo-
scopic myomectomy is given in Table 3.

140
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Figure 6 - Laparoscopic surgical procedures performed for infertility according to groups A, B and C.
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Figure 7 - Influence of surgery and pre-treatment on pregnancy rates of patients with myomas.
35
mAnswers
W Pregnancies
W Births

Subserous
myoma

Submucous
myoma

Uterus
myomatosus

Intramural
myoma

Figure 8 - Number of pregnancies and deliveries according to localization of myoma with display of answers.

The factors responsible for prolonged surgical times in
LM are the need to morcellate large or multiple fibroids
for removal through the trocar and suture repair of the
myometrium (13-16).

Concerns have been raised regarding complications of
pregnancy after LM, such as uterine dehiscence or rup-
ture. This latter complication is rare, and has been re-
ported in women who conceive after both laparotomic
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myomectomy and laparoscopic myomectomy. Its real in-
cidence remains unknown, as several reports investiga-
ting the follow-up of myomectomy failed to document
any case of uterine dehiscence. Events leading to uteri-
ne scar dehiscence in subsequent pregnancies are thou-
ght to include suboptimal suturing of the uterine inci-
sion and/or impaired wound healing from extensive use
of coagulation or any tissue-destroying modality.
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Figure 9 - Number of pregnancies according to myoma localization.

TaBLE 3 - PREGNANCY OUTCOME AFTER LAPAROSCOPIC MYOMECTOMY.

Author No. of Patients Average number Average size No. of pregnancies
of myomas removed of myomas (cm) achieved
Hasson et al. (1992) 56 144 total range 3-16 15
Dubuisson et al. (1996) 21 2 6.2 7
Stringer et al. (1996) 5 2 3.6 5
Seinea et al. (1997) 54 1 4.2 5
Darai et al. (1997) 143 1.5 5.4 19
Nezhat et al. (1999) 115 3 5.9 42
Dessolle et al. (2001) 88 1.7 (range 1-4) 6.2 (range 3-11) 42

There are no data suggesting that any one suturing te-
chnique is superior in minimizing this risk - whether con-
tinuous or interrupted sutures are placed, whether the
knots are tied intracorporally or extracorporally, or
whether the suturing is done by hand or a suturing de-
vice. Sutures with shorter half-lives or ones that may lose
strength in the presence of infection (e.g. chronic) should
most likely not be used. All in all, careful closure of the
uterine incision with minimal coagulation is most cri-
tical (17, 18).

Although the indications for laparotomy and for lapa-
roscopic surgery for myomectomy are completely diffe-
rent, the fertility results observed after each of these te-
chniques are comparable. Excellent pregnancy rates are
obtained for those infertile patients with no other asso-
ciated factor to explain their infertility. After IVE im-
plantation rates are better in patients without intersti-
tial myoma. Consequently, the goal of the myomectomy
will essentially be to optimize the results of ART, rather
than to hope for a spontaneous pregnancy.
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Conclusions

Advances in endoscopic surgery have revolutionized our
approach to gynecological surgery. Most fertility opera-
tions can be easily and effectively performed laparosco-
pically. The variety of conditions indicative of surgery
demonstrates the importance of maintaining good sur-
gical skills in the practice of reproductive medicine so
that patients can be offered the most appropriate treat-
ment. Results so far are encouraging in terms of ferti-
lity outcome after laparoscopic myomectomy (LM) in
patients in whom myomata are associated with the pre-
sence of unexplained infertility.
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Abstract

Breast cancer is hormone-dependent and sex steroids, par-
ticularly estrogen and progesterone, have a central role
in the development and progression of the disease. Pro-
longed exposure to estrogen and/or progesterone is a risk
factor for breast cancer carcinogenesis, even if the effects
of sex steroids on breast cancer metastasis are open to di-
scussion. Emerging evidence suggests that sex steroids
participate in extranuclear signaling in addition to ge-
nomic functions. In this review, we summarize the cur-
rent knowledge of sex steroid biological actions on brea-
st cancer cells. Estrogen and progesterone rapidly deter-
mine actin cytoskeleton reorganization in breast cancer
cells, through the regulation of actin-binding proteins:
this causes the formation of membrane structures faci-
litating breast cancer cell migration and invasion. Mo-
reover, steroid receptors interact and transactivate recep-
tor tyrosine kinases (as well as epidermal growth factor
receptor and insulin-like growth factor receptor), resul-
ting in growth factor-like effects that favor cancer cell
invasion. In addition, the expression of metastasis-asso-
ciated molecules, such as E-cadherin, matrix metallo-pro-
teinases, growth factors, chemokines and their receptors,
are regulated by sex steroids, causing the epithelial-to-
mesenchymal-like transition. However, it has been also
demonstrated that sex steroids and their receptors pro-
tect against breast cancer cell invasiveness through distinct
mechanisms. Nowadays , the molecular basis of breast
cancer progression to metastasis and the role of estrogen
receptor (ER) and progesterone receptor (PR) signaling
remain poorly understood. Therefore, the understanding
of the effects of steroids in this process is decisive and
may turn out to be of relevance for clinical purposes in
the future.
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Introduction

Breast cancer is one of the most common cause of can-
cer death in women worldwide (1). One out of eight wo-
men incurs breast cancer at some stage during the life
and its treatment is particularly difficult in presence of
metastasis (2). Many of the established risk factors are
linked to sex steroids, which have a crucial function in
the etiology and development of breast cancer. Risk is
increased by early menarche, late menopause, nullipa-
rity (3). Further, after menopause, adipose tissue repre-
sents the major source of estrogen and obese postmeno-
pausal women have both higher levels of endogenous
estrogen and a higher risk of breast cancer. Prospective
studies have shown that high concentrations of endoge-
nous oestradiol are associated with an increase in risk.
Both oral contraceptives and hormonal therapy for me-
nopause cause a small increase in breast-cancer risk, whi-
ch appears to diminish once use stops (1).

In spite of the new advancement in survival rates, seve-
ral patients suffer a relapse and the majority of these wo-
men die for disseminated metastatic disease, which sup-
ports the need of new therapeutic strategies. Estrogens
stimulate the growth of hormone-dependent breast can-
cers by increasing cellular proliferation and inhibiting
apoptosis. They also have a relevant function in promo-
ting cell proliferation and movement in different tissue
types, including the breast. This action is particularly im-
portant in the presence of estrogen receptor positive (ER+)
breast cancers, that are able to grow, invade and meta-



stasize thanks to endogenous or exogenous estrogens (4,
5). The ability of cells to migrate in tissue is essential to
the metastatic process and represents its initial step. The
metastatic process is complex and requires several steps,
including cellular invasion through blood vessels, travel
through the circulation to distant organs, reentry into
tissue, and growth at the new sites (6-9). The larger part
of human breast cancers start out as ER positive and a
large portion of metastases maintain the ER (10). At the
beginning, the administration of aromatase inhibitors or
anti-estrogens delays tumor recurrence in the adjuvant
treatment setting and causes regression of advanced brea-
st cancer (11). Even if the endocrine therapy can have
a positive effect also on the treatment of advanced me-
tastatic disease (12), acquired resistance to endocrine the-
rapies often occurs, with tumors reappearing as metasta-
ses, which is the leading cause of death from breast can-
cer.

For all these reasons, the comprehension of the basis th-
rough which estrogens drive cancer cells to interact with
the extracellular environment and the relationship
between hormones and the ability of invasion heralds
profound biological and medical implications.
Progesterone receptor has a leading role in breast phy-
siology, for its function in mammary development and
function, but it is also involved in breast cancer develop-
ment and progression, although its function in these pro-
cesses is still to be fully corroborated (4). Nonetheless,
recent evidence from clinical trials (13-15) suggests that
exposure to progesterone may be a central factor for brea-
st cancer. To this extent, the Multiethnic Cohort and Wo-
men’s Health Initiative trials show an increased inciden-
ce of breast cancer in postmenopausal women who have
received combined hormone therapy with estrogens and
progestogens as compared to the women receiving
estrogens alone. That suggests that progestins may play
a dangerous role on breast cancer (13, 16, 17). Moreo-
ver, the pharmacological properties of progestins are not
equal (10, 18). These pharmacological discrepancies may
account for the diverse impact of progestins on breast
cancer development and progression. For instance, the
E3N-EPIC cohort study show that continuous-combi-
ned HRT with different progestins is associated with the
different relative risk and subtype of breast cancer in po-
stmenopausal women (12). Hence it would be clinical-
ly important to be able to differentiate the effects on brea-
st cells of the different progestins used for HRT. The sex
steroid progesterone and the various synthetic progestins
act in human cells through progesterone receptor (PR)
A and PRB (19). Beyond being transcription factors ac-
tively involved in the regulation of gene expression, PRs
also act via rapid, extra-nuclear, signaling cascades, such
as via the phosphatidylinositol 3-kinase (PI3K)/Akt or
the c-Src/extracellular signal, playing an important
role in breast cancer development (20, 21). Furthermo-
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re, recent studies show that progesterone receptor
isoforms PRA and PRB differentially contribute to brea-
st cancer cell migration (Bellance C, unpublished data).
The importance of progesterone in breast cancer promo-
tion is also demonstrated by the evidence that endocri-
ne therapy using the progesterone receptor (PR) anta-
gonist RU486 can prevent the development of mammary
tumors and induce the regression of lymph node and lung
metastases in mouse breast cancer models (22-24), uphol-
ding a role for PR in these processes. As potential me-
chanistic explanations, several studies reported that pro-
gesterone may enhance the invasiveness of breast can-
cer cells by rising the production of tissue factor or va-
scular endothelial growth factor’s expression, or augmen-
ting matrix metalloproteinases and urokinase-type pla-
sminogen activator activities (25). Nevertheless, the ef-
fects of progesterone on breast cancer cell movement or
invasion remain to date inadequately characterized.

Sex steroids and actin remodeling

Sex steroids and actin remodeling

Cancer cells move within tissues during invasion and me-
tastasis by their own motility, and control of cancer cell
migration is an important problem in tumor treatment.
Cell migration has been well studied in non-neoplastic
cells such as fibroblasts and epithelial cells, and the mo-
lecular mechanisms underlying cell migration are com-
mon to both non-neoplastic cells and cancer cells. Cell
migration involves multiple processes that are regulated
by various signaling molecules (26). The actin cytoske-
leton and its regulatory proteins are crucial for cell mi-
gration in most cells. During cell migration, the actin
cytoskeleton is dynamically remodeled, and this reorga-
nization produces the force necessary for cell migration
(27). Because inhibition of these processes decreases cell
motility, elucidation of the molecular mechanisms of ac-
tin reorganization is important for cancer therapeutics.
Actin is one of the most important cytoskeletal proteins
and it exists as two forms: globular, non-polymerized G-
actin and polymerized double-helical actin filaments (F-
actin). When cells are polarized by extracellular stimu-
li, G-actin readily polymerizes to form F-actin through
the “treadmilling” mechanism and de novo actin poly-
merization occurs at the leading edge, resulting in the
formation of membrane protrusions such as filopodia
(thin projections), lamellipodia (broad, sheet-like mem-
brane protrusions) as well as invadopodia (moderate-
width extensions). The above process is known as actin
cytoskeleton remodeling, the primary mechanism for
most types of cell migration (28). These protrusions get
in touch with the extracellular matrix (ECM) via ancho-
rage proteins and focal adhesions, which provide the
platform to generate the locomotive force that enables



cells to move via the activation of the acto-myosin con-
tractile machinery (26).

Sex steroids are powerful modulators of these phenome-
na through the regulation of actin-binding proteins (29).
We have shown that sex steroids promote breast cancer
metastasis iz vitro (2, 30, 31). Estrogen and progestero-
ne, either alone or in combination, enhance T47-D or
MCE-7 breast cancer cell horizontal migration and pro-
mote three-dimensional invasion into matrigel matrices
(2, 30, 31). These effects are attributed to rapid modi-
fications of actin remodeling. When stimulated with estro-
gen or progesterone, G-actin rapidly shifts to F-actin and
actin fibres concentrate toward the edge of the membra-
ne, in association with a significant increase of the thick-
ness of the cell membrane and increased membrane ruf-
fles, filopodia and lamellipodia that supports horizon-
tal cell movement and invasion (2, 30, 31).

The activation of moesin, an actin-binding protein that
belongs to the ezrin/radixin/moesin (ERM) family (2,
30, 31), is a fundamental mediator of the actions of sex
steroids on actin cytoskeleton. In quiescent conditions
moesin exists in an auto-inhibited conformation and pho-
sphorylation of Thr>*® within the C-terminal actin bin-
ding domain leads to its activation that links the actin
cytoskeleton to a variety of membrane-anchoring pro-
teins (32, 33). Both estrogen and progesterone induce
the nongenomic activation of moesin in breast cancer cel-
Is. Silencing of moesin abolishes sex steroid actions on
cytoskeleton remodeling and cell movement, indicating
that moesin is an important intermediate for the sex ste-
roids-induced breast cancer metastasis (2, 30, 31). Mo-
reover, activation of moesin is rapidly triggered by a com-
plex of non-genomic intracellular events that requires the
interaction of membrane sex steroid receptors (including
membrane ER and PR) with the G protein Gou13 with
the later involvement of the ubiquitous cytoskeletal mo-
dulator RhoA and of the Rho-associated kinase, ROCK,
which is responsible for the phosphorylation of moesin
(2, 30, 31).

Ezrin is another important member of ERM family. Ab-
normal ezrin localization is associated with more inva-
sive breast carcinomas (34). Ezrin expression or activity
can be modulated by sex steroids. For instance, in the
presence of progesterone, PRA induces redistribution of
ezrin and actin cytoskeleton remodeling in breast can-
cer cells (35). Our results also indicates that estrogen in-
creases ezrin phosphorylation and protein expression, lea-
ding to cytoskeleton remodeling and breast cancer cell
metastasis (Fu XD, unpublished data).

A group of GTP-binding proteins, including Rho, Rac
and Cdc42, are known to regulate actin organization (36,
37). It is demonstred that Rho induces the assembly of
contractile actin-based filaments such as stress fibres, Rac
regulates the formation of lamellipodia and membrane
ruffles, while Cdc42 is required for filopodium exten-
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sion (38). There has been evidence that estrogen increa-
ses the activities of Rac and Cdc42, leading to the for-
mation of filopodia and lamellipodia that facilitate brea-
st cancer cell movement. However, the signaling
pathways responsible for Rho GTPase activation remain
to be identified (39). To this extent, the proline-, glu-
tamic acid-, leucine-rich protein-1 (PELP1), also known
as the modulator of the nongenomic actions of the ER
(MNAR), seems to be the pivotal signaling molecule (40).
PELP1 plays important roles both in the genomic and
the nongenomic actions of the estrogen (41-43). In brea-
st cancer cells it couples estrogen receptor extranuclear
signaling to Rho GTPase through the ER-Src-PELP1-
integrin-linked kinase 1(ILK)-Rac/Cdc42 pathway,
which finally leads to actin cytoskeleton remodeling and
metastasis (40).

Sex steroids and focal adhbesion kinase

Once actin cytoskeleton remodeling has been achieved,
the protruded membrane generates contacts with the ex-
tracellular matrix (ECM), causing to the formation of
novel focal adhesions (FAs) during cell movement (26).
FAs are composed of a heterogeneous group of struc-
tural proteins and signaling molecules, such as the ty-
rosine kinases c-Src and focal adhesion kinase (FAK), in-
tegrin proteins, actin-binding proteins like vinculin and
adaptor proteins including paxillin (44). Between the
many regulators of the actin cytoskeleton, one of the more
relevant is focal adhesion kinase (FAK). FAK is a non-
receptor tyrosine kinase that controls a number of cel-
lular signaling pathways, including cell motility and sur-
vival (45). FAK is particularly involved in the formation
and turnover of focal adhesion sites (46). It is also im-
portant for cancer development and progression, being
overexpressed in many tumors (47-50), often in the early
stages of tumorigenesis (51, 52). Moreover, FAK activity
is higher in migrating breast cancer cells (53), and its ex-
pression is higher in metastases as compared with pri-
mary tumors (54).

In the quiescent state, FAK is auto-inhibited by an in-
tramolecular interaction of the N-terminal four.1-ezrin-
radixin-moesin (FERM) domain with the kinase domain.
Under the stimulation of multiple factors, FAK is acti-
vated via the phosphorylation at Tyr*” and begins to part-
ner with cell-membrane integrins with the assistance of
other proteins such as p130CAS, paxillin and vinculin,
resulting in FAs formation and endowing cells with hi-
gher motility (47). Overexpression of FAK is positively
related to the metastatic behavior of various tumors, such
as lung cancer (55), ovarian cancer (56), and melanomas
(57). In human breast cancer, high FAK expression is as-
sociated with aggressive phenotype (58), as demonstra-
ted by clinical data. In animal models, inhibition of FAK
activity abrogates cancer diffusion to the lung (59) and
targeted deletion of FAK reduces the pool of cancer



stem/progenitor cells in primary tumors and blocks their
self-renewal and migration (60). These findings highli-
ght the importance of FAK in cancer progression. Mo-
reover, FAK expression is higher in metastatic cancer spe-
cimens compared with the primary sites (54).

In breast cancer cells, FAK activity and expression are mo-
dulated by sex steroids. FAs formation is regulated by
estrogens. Estrogen determines rapid changes of breast
cancer cell membrane morphology that are linked to im-
proved motility and invasion (61, 62). This is reached
through an ERai-dependent signaling to the actin regu-
lators FAK and Neuronal Wiskott-Aldrich syndrome pro-
tein (N-WASP) family protein, WAVE-1, a bridge that
links upstream signals to the activation of the Arp2/3
complex, leading to a burst of actin polymerization toward
the membrane and the formation of specialized struc-
tures linked to cell movement (63). In the presence of
E2, ERa recruits a Go,,/Gf3-dependent signaling that trig-
gers the formation of a multiprotein complex where ERa,
c- Sre, PI3K, and FAK interact. Within this complex FAK
is hyperphosphorylated on Tyr*” and Tyr’”® and this leads
to the later recruitment of the GTP-binding protein
cdc42. Activated cdc42 turns into N-WASP Ser*®4> pho-
sphorylation and translocation to sites where the actin
cytoskeleton and the cell membrane are actively remo-
deled and into membrane localization of the Arp2/3 pro-
tein complex. Arp2/3 is responsible for branching of ac-
tin filaments and thus for cell membrane remodeling in-
duced by estrogens (64). Although there is evidence that
FAK expression or activity is enhanced by estrogen also
in other cell types (64), the precise effect of estrogen on
FAK in breast cancer cells is not clarified. For instance,
in MCE-7 cells, treatment with estrogen for 7 days de-
termines the decrease of tyrosine phosphorylation of FAK
(65), while our work shows that estrogen induces a ra-
pid phosphorylation of FAK (T. Simoncini, unpublished
data). This apparent discrepancy may be explained by
the dual function of FAK on cell motility: an initial in-
crease in FAK phosphotyrosine content, cell spreading,
and focal contact formation is followed by the gradual
loss of FAK phosphorylation which coincides with di-
sruption of focal contacts and conversion to a motile phe-
notype (66).

Progesterone is also implicated in the regulation of FAK.
In a PR-positive but ER-negative breast cancer cell mo-
del, progesterone induces an enhancement of tyrosine
phosphorylation of FAK, in association with increased
FAs formation (67, 68). We recently described the mo-
lecular mechanism of FAK activation induced by pro-
gesterone in T47-D breast cancer cells. In the presence
of progesterone, PR recruits ¢-Src and PI3K/Ake, leading
to RhoA/ROCK-2 activation, which eventually pho-
sphorylates FAK at Tyr*”” and results in novel FAs for-
mation. Silencing of FAK with specific siRNAs prevents
the invasive behavior, suggesting that FAK plays an im-
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portant role in progesterone’s effect on breast cancer me-
tastasis (53).

Tyr*” phosphorylation of FAK is rapidly activated by pro-
gesterone, leading to the formation of FA complexes. In-
terestingly, the phosphorylation of FAK induced by pro-
gesterone is reached via extranuclear signaling cascades
(69). Such mechanisms of actions are determined th-
rough a lot of protein—protein interactions of PRs with
kinases and other signaling intermediates taking place
within the cell or at the cell membrane (69). There is a
chance that a membrane-initiated process might be ac-
tivated in this setting. Indeed, the existence of membra-
ne-localized PRs in different tissues is well established
(70-72). Recently, a new putative progesterone-binding
protein localized at the cell membrane, named PR mem-
brane component 1, has been identified in different tis-
sues, including cancer cells (73). Consistent with the hy-
pothesis of a membrane-initiated signal, rapid phosphory-
lation of FAK in MCEF-7 breast cancer cells has been de-
scribed and linked to membrane androgen receptors (74).

Extra-nuclear signaling mechanism of
sex steroids

Sex steroids regulate their activities in an extra-nuclear
way in a large array of tissues, triggering to rapid cellu-
lar response such as long-term genomic actions or cell
proliferation.

Sex steroids and tyrosine kinase receptors

Sex steroid receptors interact with EGFR, leading to the
promotion of cancer metastasis. EGFR is an important
member of the EGFR/ErbB/HER family of type I tran-
smembrane tyrosine kinase receptors and takes part in
the regulation of the differentiation and morphology of
cells and tissues during organ development and growth.
Its concentration is frequently increased in a large kind
of human cancers and EGFR signaling determines in-
vasive properties in breast cancer cells (75).

Similarly, sex hormones induce an association of mem-
brane ERa with She, Src, leading to IGFR activation (76).
Activated EGFR and IGFR recruit downstream signa-
ling events such as MAPK and Akt activation, that pro-
mote breast cancer metastasis (77).

In the crosstalk between sex steroid receptors and
growth receptors, the non-receptor tyrosine kinase c-Src
is identified to be the critical intermediate. Indeed, c-Src
regulates signal transduction pathways that induce
breast cancer cell proliferation, survival, invasion, and
metastasis. C-Scr acts through an interaction with
FAK. The binding of ¢-Src to FAK leads to the confor-
mational activation of c-Src (i.e. c-Src Tyr*® pho-
sphorylation), which phosphorylates FAK on Tyr’”® and
Tyt residues, thus resulting in FAK maximal cataly-



tic activity. These ligand induce dynamic changes in cy-
toplasmic signaling cascades resulting into F-actin cy-
toskeletal rearrangements, adoption of motile cell phe-
notypes, and increased ability of stimulated cells to mi-
grate.

Sex steroids and G protein-coupled receprors

Regulation of GPCRs by estrogen is one of the best cha-
racterized mechanisms of extra-nuclear signaling. ERs in-
teract with G proteins and then couple to PLC beta in
osteoblast cells. This determines a rapid enhancement
in intracellular Ca** concentration due to Ca** mobili-
zation from the endoplasmic reticulum and to the for-
mation of inositol 1,4,5-trisphosphate (IP3) and diacyl-
glycerol (DAG). Coupling with G proteins seems to be
restricted to certain isoforms, since in transfected COS-
7 cells ERat interacts with Ga, but not with Gat, or Ga..
ERa can also interact with Gy subunits (78).
Recently a novel rapid action of estrogen on driving en-
dothelial cell movement in the surrounding environment
has been characterized (79). This function is mediated
by the direct interaction of membrane ERa with Ga 5,
which belongs to the G, family that is critical for cell
movement. The ERo-Ga;; complex recruits the small
GTPase RhoA and the Rho-associated kinase (ROCK-
2) cascade to rapidly phosphorylate the actin-regulatory
protein moesin. The result is a rapid rearrangement of
actin with a loss of stress fibers and the formation of cor-
tical actin complexes. This actin remodeling parallels the
formation of focal adhesion complexes and the develop-
ment of endothelial cell membrane specialized structu-
res, such as ruffles and pseudopodia that are implicated
in cell adhesion to the extracellular matrix, cell—cell in-
teraction and cell movement.

An orphan G protein coupled receptor (GPCR), named
GPR30, has been identified as a 7-transmembrane ER;
it mediates extra-nuclear actions of estrogen such as the
rapid mobilization of intracellular calcium stores, but also
participates in genomic effects such as cell proliferation
(80). GPR30 in response to estrogen causes a rapid ac-
tivation of adenylyl cyclase and phosphatidylinositl-3 ki-
nase (PI3K). Furthermore, GPR30 couples to the
EGFR by triggering the release of heparin-binding EGF
and the transactivation of EGFR (81). These actions ini-
tiated through GPR30 could explain estrogen’s capacity
to promote EGF-like effects, which would be of clini-
cal importance especially in the development and pro-
gression of estrogen-dependent tumors such as breast and
endometrial cancers (81, 82).

Sex steroids and mitogen-activated protein kinases
Mitogen-activated protein kinases also known as MAP
kinases are serine/threonine-specific protein kinases

belonging to the CMGC (CDK/MAPK/GSK3/CLK)

kinase group. MAPKs are involved in directing cellular
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responses to a diverse array of stimuli, such as mitogens,
osmotic stress, heat shock and proinflammatory cytoki-
nes.

The activation of the MAPK pathways by sex steroids
has been characterized in several tissues. Despite the exi-
stence of large overlaps, MAPKs are organized in three
step-modules, where an upstream kinase phosphoryla-
tes and activates the downstream MAPK. Three main ca-
scades are described, the extracellular signal-regulated ki-
nase (ERK) 1/2, the p38 and the stress-activated protein
kinase (SAPK) or c-Jun NH2-terminal kinase (JNK) ca-
scades (83). Although the specific role of MAPKs is not
known for all of these receptors, MAPKs can determi-
ne a ligand-independent activation of SRs since ERs, PRs,
ARs, retinoic acid receptors, retinoid X receptors and vi-
tamin D receptors. The relationship between MAPKSs and
sex steroid receptors is complex, with the presence of se-
veral levels of mutation. In the case of the ER, receptor
phosphorylation is involved in ligand-independent ac-
tivation, and MAPKs are the main cause for such pho-
sphorylation (84).

In breast cancer cells, E2-induced ERK1/2 activation is
mediated by a heregulin/human EGFR-2/PKC-d/Ras
pathway, and leads to E2-dependent growth-promoting
effects (85). Also the progesterone plays an important
role in the regulation of ERK 1/2. Indeed, the B
isoform of the PR stimulates the activated ER to recruit
the Src/p21ras/ERK pathway, revealing a functional cross-
talk between the different SRs.

Different from the regulatory effects on other MAPK mo-
dules, estrogen downregulates the activity of JNK. In brea-
st cancer cells, E2 inhibits Taxol- or UV-stimulated JNK
activity, resulting in the abrogation of Bcl-2 and Bcl-
xl phosphorylation, caspase activation as well as the for-
mation of mitochondrial reactive oxygen species (86, 87).
These molecular events may play roles in E2-dependent
prevention of chemotherapy or radiation- induced
apoptosis in breast cancer cells.

Sex steroids and other
metastasis-associated molecules

Vascular endothelial growth factor (VEGE)

VEGEF is a target gene for sex steroids in breast cancer
cells (88, 89). In MCEF-7 cells, estrogen transiently in-
duces VEGF transcription, which is dependent on c-Myc
and ERa that co-bind the VEGF promoter (90, 91).
Estrogen is reported to induce VEGF protein expression
through ERa/Spl and ERoal/Sp3 interactions with
GC-rich motifs in ZR-75 breast cancer cells (92). ER}
can also induce VEGF gene transcription in breast can-
cer cells (93). Likewise, progesterone leads to the acti-
vation of VEGF gene expression in MCEF-7 cells, whi-

ch is mediated by progesterone receptor membrane com-



ponent-1 (94). In addition, progesterone and MPA both
increases VEGF production from T47-D breast cancer
cells (95, 96).

Matrix metalloproteinases (MMPs)

Matrix metalloproteinases (MMPs) are zinc-dependent
endopeptidases. They are capable of degrading all kinds
of extracellular matrix proteins, but also can product a
number of bioactive molecules. They are involved in the
cleavage of cell surface receptors, the release of apopto-
tic ligands (such as the FAS ligand), and chemokine/cy-
tokine in/activation. MMPs also play a major role on cell
behaviors such as cell proliferation, migration
(adhesion/dispersion), differentiation, angiogenesis,
apoptosis, and host defense. MMPs selectively degrade
extracellular matrices (ECM), which is the key step in
the invasion of cancer cells. MMPs are expressed in a va-
riety of malignant human tumors and the overexpression
of the enzyme enhances the ability of cellular invasive-
ness (97). Currently MMP levels are thought to be sui-
table biomarkers for predicting progression and progno-
sis of breast cancer (98).

MMP levels in breast cancer cells are regulated by sex ste-
roids. It has been reported that estrogen stimulates the
secretion of MMP-2 and MMP-9 in MCF-7 breast can-
cer cells (99). In support of this, in MDA-MB-435 cel-
Is reintroduced with human ERB ¢cDNA, upregulation
of MMP-9 is observed. I vivo studies show that ER3-
transfected MDA-MB-435 cells grow much faster and
have more pulmonary metastasis than mock or wild-type
cells in nude mice (100). Moreover, a combination of
estrogen and progestogen significantly increases MMP-
2 in both T47-D and MCEF-7 breast cancer cells (101).
On the other side, negative effects on MMPs by sex ste-
roids have also been demonstrated. For instance, estro-
gen inhibits the expression of tumor growth factor-§
(TGE-B) and MMPs at physiological concentrations
(102). In MDA-MB-231 PR-negative breast cancer cel-
Is transfected with either PR-A or PR-B, progesterone
drastically inhibits MMP-9 activity in cells, leading to
the loss of invasive properties (103). Similarly, MPA is
also shown to inhibit MMP-2 and MMP-9 activities and
expression via MAPK and phosphatidylinositol 3-kina-
se/Akt pathways (104).

Chemokines and their receptors

Proteins are classified as chemokines according to sha-
red structural characteristics such as small size (they are
all approximately 8-10 kilodaltons in size), and the pre-
sence of four cysteine residues in conserved locations that
are key to forming their 3-dimensional shape. Some che-
mokines are considered pro-inflammatory and can be in-
duced during an immune response to recruit cells of the
immune system to a site of infection, while others are
considered homeostatic and are involved in controlling
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the migration of cells during normal processes of tissue
maintenance or development. The expression of some
of the chemokines and their receptors in breast tumors
has been correlated with a poor prognosis, increased me-
tastasis, resistance to conventional therapeutic agents and
a poor outcome in the pathogenesis of breast cancer (105,
106).

Several reports demonstrate that the levels of chemoki-
nes or chemokine receptors are dependent on sex steroids.
For example, in experimental breast cancer, estrogen in-
creases IL-8 whereas the anti-estrogen tamoxifen inhi-
bits the secretion of IL-8 both 77 vitro and extracellularly
in vivo in tumors of nude mice (107, 108). In MCF-7
cells estrogen has synergistic effects with tumor necro-
sis factor to increase IL-8 and monocyte chemoattrac-
tant protein 1 (MCP-1) production (109). In addition,
estrogen increases CXCR4 protein expression via
PI3K/AKT, MAPK and mTOR pathways in breast can-
cer cells (110). However, current understanding in this
area is poor and it is necessary to analyze the effects of
sex steroids on the expression patterns of chemokines and
their receptors in breast cancer cells.

Integrins

Integrins are transmembrane receptors that mediate the
attachment between a cell and the tissues that surround
it, such as other cells or the extracellular matrix (ECM).
In signal transduction, in addition to transmitting me-
chanical forces across otherwise vulnerable membranes,
they are involved in cell signaling and the regulation of
cell cycle, shape, and motility. While several members
of integrins, such as B 1, a2, and 0.6 are decreased in in-
vasive breast carcinoma, others, such as a.3, B4, are as-
sociated with increased metastatic potential (111). It has
been shown that estrogen/ERal increase the expression
of integrin 5B 1 through the binding of ERa-Sp1 com-
plex with ERE half-site in the a5 gene, thus resulting
in the maintenance of the stationary status of breast can-
cer cells (112). Expression of ERf also increases integrin
o1 and integrin 31 levels and enhances adhesion of brea-
st cancer cells, leading to less cell migration (113). Si-
milarly, progestins diminish the expression of f 1, B4, a2,
a3, a5 integrin chains, resulting in the inhibition of T47-
D cell migration (114).

Sex steroids and epithelial-to-
mesenchymal-like transition (EMT)

A large number of human breast cancer cells are charac-
terized by the presence of a subgroup of cell lines with
enhanced invasive properties and a predominantly me-
senchymal gene expression signature (115). EMT deter-
mines a functional transition of polarized epithelial cel-
Is into mobile and ECM component-secreting mesen-



chymal cells, which show loss of cell adhesion and enhan-
ced migratory capacity and invasiveness (116). In brea-
st cancer, EMT can be produced by multiple stimula-
tors, including growth factors (such as EGF and IGF),
signal transduction molecules (such as Wnt, Notch) and
transcription factors (such as snail and slug) (117). EMT
is often related to the abnormal expressions of specific
biomarkers, such as up-regulation of N-cadherin, cadhe-
rin-11 and downregulation of E-cadherin (117).

The function of sex steroids on EMT in breast cancer
is controversial. It is demonstrated that estrogen fosters
breast cancer cell motility and invasion cancer by pro-
moting EMT-like changes and collective motility (118).
In line with this, estrogen can determine the loss of E-
cadherin expression and up-modulation of transcription
factors expressions (119). Down-regulation of E-cadhe-
rin levels may be mediated by the binding of ER and co-
repressors to the E-cadherin promoter, resulting in re-
pression (120).

However, sex steroids and their receptors have also been
shown to inhibit EMT and decrease breast cancer cell
motility. For instance, when ERal is overexpressed in
ERo-negative cell lines, estrogen decreases slug and in-
creases E-cadherin expression. Clones maximally exhi-
biting these changes grow more in clumps and become
less invasive. When ERa is knocked down in ERat-po-
sitive lines, the transcription factor slug increases and E-
cadherin decreases, and cells become spindly and exhi-
bit increased Matrigel invasion (121-123). In the inhi-
bition of EMT, an important role is played by ERJ, ba-
sed on the fact that loss of ERB is associated with decrea-
sed E-cadherin expression (124). Additionally, P-cadhe-
rin expression in breast carcinomas has been associated
with tumors of high histological grade. Blocking ER si-
gnaling with anti-estrogens induces an increase of P-
cadherin, which coincides with induction of in vitre in-
vasion (125). In parallel, progesterone also represses EMT
and this repression is mediated through membrane PR
and other signaling molecules (126). These conclusions
may explain the fact that the loss of sex steroids recep-
tors in breast cancer is correlated with poor prognosis,
increased recurrence after treatment, and an elevated in-
cidence of metastasis.
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HRT: how to solve the progestogen problem?

PANAY N.

West London Menopause Centre; Imperial College London Queen Charlotte’s
and Chelsea & Chelsea and Westminster Hospital, London, UK

One of the main factors for reduced continuance with
HRT is that of progestogenic side effects and concerns
regarding risks (1). Progestogens have many effects apart
from the one for which their use was intended, that of
secretory transformation of the endometrium (2).
Symptoms of fluid retention are produced by the sodium
retaining effect of the renin-aldosterone system, trigge-
red by stimulation of mineralocorticoid receptors. An-
drogenic side effects such as acne and hirsuitism with te-
stosterone derived progestogens are due to stimulation
of androgen receptors. Mood swings and PMS-like side
effects result from stimulation of the CNS progestero-
ne receptors.

The WHI study found a small excess risk of breast can-
cer in estrogen and progestogen users compared to estro-
gen alone. It has been suggested that even non-hysterec-
tomised women should be treated with estrogen only
HRT. However, this would lead to endometrial hyper-
plasia, bleeding problems and interventions e.g. hyste-
roscopy/hysterectomy, not without morbidity and mor-
tality. Menopause specialists recommend the use of pro-
gestogens. However, it is imperative that we seek impro-
ved regimens to avoid side effects and minimise risks on
the breast and cardiovascular system.

The progestogen dose can be halved and duration can
be reduced to 7-10 days. However, this may result in blee-
ding problems and hyperplasia; there should be a low th-
reshold for ultrasound scanning and endometrial sam-
pling. Reducing the dose of the estrogen in ultra low dose
HRT allows a reduction of progestogen dose e.g. 0.5mg
estradiol with 0.1mg norethisterone acetate or 2.5mg dy-
drogesterone (3, 4). These combinations maintain va-
somotor benefits whilst minimising side effects and po-
tential risks. Differential effects can be achieved by the
use of body-similar or identical hormones in compari-
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son to synthetic non body-identical HRT. Natural
progesterone and retro progesterone have less side effects
due to progesterone receptor specificity. Evidence sug-
gests that HRT regimens containing progesterone and
dydrogesterone can optimise the metabolic impact and
reduce the risk of thromboembolism (5, 6).

Studies have demonstrated favourable effects of dydro-
gesterone containing hormonal preparations versus an-
drogenic progestogens on lipids, lipoproteins and insu-
lin resistance. In a randomized, trial, 362 post-menopau-
sal women (mean age 55) received either estradiol 1 mg/5
mg dydrogesterone (n= 180) or CEE/MPA 0.625 mg /5
mg (n= 182). There was a significantly greater increase
in HDL cholesterol and smaller increase in TGs in the
dydrogesterone group (7). The Kronos Early Estrogen
Prevention Study (KEEPS), reported at NAMS 2012 that
progesterone containing HRT, commenced soon after
the menopause, had a neutral impact on intima media
thickness with a trend towards improvement of coronary
calcium scores (8). Larger, studies are required to deter-
mine whether these risk marker effects translate into be-
nefits for coronary heart disease.

Progesterone and retroprogesterone have a neutral or pro
apoptotic effect on breast epithelial cells (9). This is in
contradistinction to the effects of more androgenic pro-
gestogens such as medroxyprogesterone acetate which
have a proliferative effect. The E3N cohort study was esta-
blished in 1990 with 98 995 women from a health in-
surance scheme covering French teachers. Estrogen-pro-
gesterone and retroprogesterone combination HRT
was associated with a significantly lower relative risk than
for other types of combined HRT (RR 1.7-2.0) (10). Si-
milarly, a case-control analysis from UK-based General
Practice Research Data (n=69,412) found that
estrogen/dydrogesterone use for several months to a few



years was not associated with an increased risk of brea-
st cancers versus no HRT. Once again, further data from
long term prospective studies are required to confirm the-
se findings (11).

The levonorgestrel intrauterine system LNG IUS mini-
mises systemic progestogenic side effects by releasing the
progestogen directly into the endometrium with low sy-
stemic levels. In severely progestogen intolerant women,
even the low systemic levels of the 20mcg LNGS can pro-
duce side effects. The lower dose, 10mcg system may have
been better tolerated but was never licensed (12). It re-
mains to be seen if local release of progestogen reduces
the risk of breast cancer.

Drospirenone, a spironolactone analogue, has been in-
corporated with low dose estrogen in a continuous com-
bined formulation. It is not only progesterone receptor
specific but also has anti androgenic and anti mineralo-
corticoid properties, the former making it useful for hir-
suitism and the latter for fluid retention. Also, it also
lowers blood pressure which has cardio- and cerebro-va-
scular benefits (13).

Future randomised trials will study regimens with en-
dogenous—type hormones in the expectation that there
will be a more favourable effects on the breast and car-
diovascular system. Advances in tissue selective agents,
selective estrogen receptor modulators (with or without
estrogen) and the progesterone receptor modulators will
also facilitate specific targeting of the endometrium to
maximise benefits and minimise risks (14, 15).
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Premature ovarian insufficiency (POI) has traditional-
ly been estimated to affect about 1% of women youn-
ger than 40, 0.1% under 30 and 0.01% of women un-
der the age of 20. However, as the cure rates of cancers
in childhood and young women continue to improve,
it is likely that the incidence of iatrogenic prematurely
menopausal women will rise rapidly.

In a recent study of 4968 participants, 370, or 7.4%, had
either spontaneous or medically induced POI. In addi-
tion to the influence of social class, there was a strong
independent association with smoking. Women with POI
were more than twice as likely to report poor quality of
life. This effect was not eliminated by confounding va-
riables such as smoking and obesity (1).

POI remains poorly understood and under-researched.
Controversy persists over nomenclature with terms
such ‘premature ovarian failure/dysfunction and ‘primary
ovarian insufficiency’ still in usage.

Women with POI require integrated care to address phy-
sical, psychosocial and reproductive health as well as pre-
ventative strategies to maintain long term health.
However, there is an absence of evidence-based guide-
lines for diagnosis and management.

In the absence of prospective randomised controlled data
there is a need for high quality observational data. The-
re have been calls for a database/registry to provide this
information (2, 3).

Individual centres generally do not have sufficient expo-
sure to women with POI to gather sufficient observatio-
nal or randomised controlled trial data to give meaning-
tul results on disease characterisation and long term out-
comes. Cooper et al make the point that fragmented re-
search leads to fragmented patient care (3).

We are in total agreement with Cooper et al. (2) that
without definitive research we are left to advise women
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with POI using inappropriate postmenopausal practice
guidelines that are based on a different patient popula-
tion.

The collaborative effort of a cohort of international cen-
tres specializing in POI management can overcome many
of these limitations.

The problems we need to overcome in setting up this da-
tabase include a lack of established standards and desi-
gn, quality of data, consistency of recruitment criteria,
etc. Also, there has to be agreement as to the nature and
quantity of the sample size required; for example, inclu-
sion of women with iatrogenic as well as spontaneous
POL

It is vitally important there is a sense of collective ow-
nership of the data and any publications resulting
from the research. We would envisage the need for re-
gular meetings of the chief collaborators to review pro-
gress, refine data capture fields and propose areas of data
analysis and publication.

The potential benefits of such a database are many. It
could be used to create not only an information data-
base, but also a global bio bank for genetic studies with
a goal of defining the specific pathogenic mechanisms
involved in the development of POI e.g. unraveling the
polygenic inheritance mechanism.

The database would have the potential to define and cha-
racterise the various presentations of POI along the li-
nes of the STRAW + 10 Guidelines for natural meno-
pause. The STRAW + 10 collaborators in their recent
paper state that special groups such as POI warrant ur-
gent attention for staging of reproductive aging (4).

It could also be used to further refine the role of bio-
markers such as anti mullerian hormone to precisely pre-
dict the course and timing of natural and early ovarian

insufficiency (5, 6).



There is a desperate need to determine long term respon-
se to interventions such as the contraceptive pill, hor-
mone therapy and those not receiving treatment. This
is particularly important in women with rare causes and
hormone sensitive cancers where RCTs are unlikely to
be ever performed.

Regarding treatment, questions which urgently need to
be answered include, does the type of hormone therapy
matter, body identical versus other types of HRT, oral
versus transdermal estrogen, dosage of estradiol, proge-
sterone versus retroprogesterone versus androgenic pro-
gestogens and impact of androgens, on both short term
quality of life and long term outcomes.

The database would also give the opportunity for the role
of unproven fertility interventions in POI to be studied
such as DHEA, and the use of ultra low dose HRT and
the contraceptive pill to suppress FSH levels to facilita-
te ovulation of any remaining oocytes.

For many aspects of POI research, a prospective inter-
national database recruiting many thousands of cases is
the only realistic way in which meaningful data will be
gathered to answer many of the questions for which the-
re is only speculation at present. As is the case with a
number of other centres, we have been collecting data
from our cohort of women with POI for a number of
years. We have over 500 subjects to date registered on
our West London Menopause Centre database (7). The
next step is to amalgamate these data with those of our
colleagues globally.

We have already had verbal agreement from more than
20 international experts in POI who would be willing
to contribute to such a database. An online website is cur-
rently being designed and is due to go live soon. All col-
laborators will have the opportunity to offer their
views on ultimate database structure and data entry fields
before real time data entry commences in mid 2013. The
concept of the database has already been launched at the
15% World Congress of Gynecological Endocrinology
2012 and the 9 European Congress on Menopause and

Andropause 2012, to the universal approval of experts
and delegates (8, 9).

The potential problems and limitations of a disease da-
tabase/registry can be minimised with adequate consen-
sus, communication and collaboration. We hope this will
ultimately lead to better understanding of the condition
and the establishment of refined guidelines for the tar-
geted care of young women with POI to optimize both
short and long term outcomes.
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Introduction

Research within the last decade has shown that melato-
nin is an important molecule in the optimal function of
the ovary, uterus and placenta of humans (1-5). This brief
commentary summarizes the results which document
some of these essential actions in the female reproduc-
tive tract. The findings show that pineal-derived and lo-
cally-produced melatonin has potent actions in protec-
ting the ovary and adnexa in both the mother and fe-
tus (1, 4, 6). This article focuses on the role of melato-
nin at the placental level in terms of regulating tropho-
blast/syncytiotrophoblast interactions and ameliora-
ting damage by free radicals and thereby protecting the
fetus and mother from conditions such as pre-eclam-
psia.

Melatonin synthesis and its receptors
in the placenta

Although melatonin aids in preserving the optimal func-
tion of the placenta, it was often assumed that it was
melatonin derived from the pineal gland that carried
out this action. In 2008, Lanoix and co-workers (7)
tested whether in fact human placental tissue produ-
ces its own melatonin. In this study, human term pla-
centas were obtained from spontaneous vaginal delive-
ries of uncomplicated pregnancies. In this tissue, the
two enzymes known to catalyze the formation of me-
latonin from serotonin, i.e., arylalkylamine N-acetyl-
transferase (AANAT) and N-acetylserotonin methyl-
transferase (ASMT) were identified using RT-PCR, we-
stern blots and a radiometric assay (to evaluate enzy-
me activities). The activities of these enzymes were hi-
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gher in isolated primary villous trophoblasts than in
whole placental tissue indicating that these specific cel-
Is, along with the syncytiotrophoblast, may be the pri-
mary site of melatonin production in placental tissue.
The majority of other pregnancy-related hormones are
also synthesized by these cells. The authors calculated
that the placenta may produce melatonin in amounts
in excess of 250-fold greater than in the pineal gland
(7).

Since nocturnal melatonin concentrations in maternal
blood gradually increase during the last stage of pregnancy
and reach peak values just prior to delivery (1, 8) it is
possible that melatonin secreted by the placenta contri-
butes to circulating maternal melatonin levels at this time.
This is supported by the observation that immediately
following delivery of the fetal/placental unit, nighttime
maternal melatonin levels return to pre-pregnancy va-
lues (1).

In addition to verifying melatonin synthesis in the hu-
man trophoblasts, Laniox and colleagues (7) also immu-
nocytochemically identified the known melatonin
membrane receptors, i.e., MT1 and MT2, on both vil-
lous cytotrophoblasts and on the syncytiotrophoblast and
in endothelial cells of fetal capillaries in the placental core.
Moreover, they validated the presence of the nuclear me-
latonin receptor, ROR@, in the trophoblast cells. Whi-
le the presence of membrane and nuclear melatonin re-
ceptors in placental tissue is certainly of importance to
determine the placental actions of the ubiquitously-ac-
ting indole, some of melatonin’s effects are a consequen-
ce of its direct free radical scavenging activity which is
receptor-independent (9). Thus, it is likely that at the
level of the placenta and other peripheral reproductive
organs, melatonin has both receptor-mediated and re-
ceptor-independent actions.



Function of melatonin at the placental
level

The critical role that the placenta plays in the mainte-
nance of the health of the fetus is obvious; this tissue en-
sures the proper exchange of nutrients, etc., between the
maternal and fetal blood. It synthesizes hormones that
are required for successful pregnancy and it has an im-
portant immunomodulator function as well.

An essential function of melatonin in the placenta may
well be to control anti- and pro-apoptotic processes at
the level of the trophoblast cells. The villous trophobla-
st is formed when stem cells, the proliferating cytotropho-
blast, undergo differentiation. Villous cytotrophoblasts,
which are mononucleated, form the multinucleated
syncytiotrophoblastic syncytium. The changes involved
in the remodeling of the syncytiotrophoblasts from
trophoblasts is an essential feature of a healthy placen-
ta and properly sequenced and regulated pro-apoptotic
and apoptotic processes are key elements in averting can-
cerous growths, e.g., hydatidiform mole and choriocar-
cinoma. Moreover, properly-timed apoptosis of the syncy-
tiotrophoblasts is critical in reducing complications such
as pre-eclampsia and intrauterine growth restriction of
the fetus (4). Experimental evidence from the work of
Lanoix and colleagues (4) clearly shows that melatonin
has differential effects on apoptosis in the placenta. Thus,
melatonin is anti-apoptotic in the primary villous
trophoblast cells via the Bax/Bcl-2 pathway; conversely
in a model of the syncytiotrophoblast, the BeWo cho-
riocarcinoma cell line, melatonin enhances permeabili-
zation of the mitochondrial membrane leading to
apoptosis (4). Thus, the critical balance between pro-
apoptotic and anti-apoptotic processes in the trophobla-
st of the placenta seems to be maintained by melatonin,
presumably that produced in the placenta itself. The anti-
apoptotic and pro-apoptotic actions of melatonin, whi-
ch depends on the cell type, have frequently been ob-
served (10).

The free radical scavenging actions of melatonin likely
also contribute to its benefits during pregnancy. Perina-
tal hypoxia and acidosis, consequences of depressed fe-
tal heart rate, generate free radicals that negatively im-
pact placental physiology and fetal development. As one
example, periventricular leukomalacia (PVL) (11) ma-
nifested after birth as cerebral palsy, is widely believed
to be a consequence of free radical damage. Melatonin
readily passes the placenta and enters the fetus where it
is known to function as an antioxidant (12, 13). Thus,
its utility in reducing PVL should be considered. Also,
intrauterine growth restriction is related to placental da-
mage by free radicals and is also ameliorated by mela-
tonin (14-18).

Pre-eclampsia is a serious condition for both the fetus
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and the mother with multiple potential pathologies on
both sides of the placenta. Again, free radicals are a major
player in this pathological condition (1). Melatonin, in
addition to its antioxidant actions which would allevia-
te the manifestation of the HELLP syndrome, also re-
duces blood pressure; thus, it may be beneficial in limi-
ting pregnancy-mediated hypertension which is charac-
teristic of pre-eclampsia. The possible beneficial effects
of melatonin in pre-eclampsia and other diseases of pre-
gnancy are discussed in several reviews (1, 6, 19). Inte-
restingly, circulating melatonin levels and placental
melatonin production are depressed in women who suf-
fered from pre-eclampsia (19).

Concluding remarks

Melatonin supplementation has many potential bene-
fits during pregnancy. Its regulatory actions are impor-
tant for the maintenance of a normally-functioning pla-
centa. Moreover, melatonin’s potent antioxidant actions
make its use likely important to reduce free radical da-
mage to the fetus, the placenta and to maternal tissues,
e.g., that which occurs during pre-eclampsia. Finally, me-
latonin has a remarkably low toxicity profile over a wide
range of doses including during pregnancy (20). It is time
that this molecule be considered as a treatment in cli-
nical trials for diseases of pregnancy.
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Abstract

In a recent Editorial of the journal “Menopause” it has
been suggested that the observed increase in breast can-
cer risk using hormone therapy in the combined arm of
the Women’s Health Initiative study could probably be
explained by overexpression of a special receptor i.e. the
progesterone receptor membrane component-1
(PGRMCI). The expression of PGRMCI in the mali-
gnant tissue of breast cancer patients has been shown to
be significantly higher compared to their normal mam-
mary glands. We could demonstrate that certain synthe-
tic progestogens can increase the proliferation of
PGRMC1-overexpressing breast cancer cells in vitro and
also in animal models and may thus be involved in tu-
morigenesis, while progesterone and certain synthetic pro-
gestins such as nomegestrol react neutral. Thus activation
of PGRMCI1 may explain the increased breast cancer risk
observed during treatment with certain progestogens. Very
recently PGRMC could be found also in the serum sam-
ples of lung cancer patients, and matched to healthy wo-
men showing significant higher concentrations in the can-
cer patients. Therefore screening for PGRMC1 might be
a predictor of breast cancer risk during hormone therapy
or contraception as well as for the risk of other cancers.

Introduction

The epidemiological studies and especially the Women’s
Health Initiative (WHI) trial, so far the only prospec-
tive placebo-controlled interventional study, demonstra-
te an increased risk under combined estrogen/progestin
therapy (1). In contrast to the WHI combined arm, in
the estrogen-only arm no increase but rather a reduction
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of breast cancer risk was evaluated (2), which was signi-
ficant for patients with more than 80% adherence to
study medication (3). This result indicates a negative ef-
fect of progestogens concerning breast cancer risk.
However, the question remains still open, in as far the
combination of estrogens with synthetic progestogens as
well as with natural progesterone may elicit the same in-
creased risk (4).

Because the absolute risk of breast cancer evaluated by
statistics in a population is very small, in our view cli-
nical studies will not be able to give a definitive answer
to this question, considering that large patient samples
are needed to compare different progestogens, and con-
sidering also that a large plazebo-controlled study like
WHI perhaps never will be performed again. Therefo-
re research on mechanisms have special importance also
for the practical use to identify the (few!) patients who
have (may be even very high) risk of breast cancer if they
are treated with certain estrogen/progestogen combina-
tions. This increased risk may be due to general risk fac-
tors for breast cancer (e.g. obesity, changing metabolic
conditions with consequences also in the breast) and/or
due to special cell and tissue conditions in the breast.
“Can the Increase in Breast Cancer Observed in the
Estrogen/Progestin Arm of the WHI Trial be Explained by
Progesterone  receptor Membrane Component-1
(PGRMC1)?(5) — this was the title of the Editorial in
the journal “Menopause” (Journal of the North Ame-
rican Menopause Society) of Frank Stanczyk discussing
one of our first original papers on the effect of proge-
stogens in breast mediated particularly by a special mem-
brane-bound progesterone receptor (6). Since then we
have been able to further investigate these special me-
chanisms comparing different progestogens in the same
model (7-11).



Our recent investigations suggest, that progestogen ef-
fects in the breast can be mediated via specific structu-
res in the cell membrane, which are upregulated in pa-
tients with breast cancer (12). This seems to be one of
the mechanisms leading to increased risk if certain pro-
gestogens like medroxyprogesterone acetate (MPA) or no-
rethisterone, mostly used in the clinical studies (13), are
added to estrogen treatment. Ongoing research between
our German and Chinese working-group, systematical-
ly is investigating all available progestogens regarding their
effects in the breast in vitro and in/ex vivo, comparing
also different regimens like sequential and continuous
combined HRT preparations. Within this short overview
we describe the importance of this mechanism and our
recent research.

Cell components like RANK/RANKL
and PGRMCI1 predictive for breast
cancer risk

The classical intracellular progesterone receptors (PR, in-
cluding PR-A and PR-B) are generally thought to play
a crucial role in translating the actions of progestogens
in PR-positive cells. However, they usually mediate an
anti-proliferative effect as we and other groups proved
(e.g. 14,15). Therefore, it cannot explain the clinical stu-
dies, mostly performed with MPA or norethisterone, whi-
ch nearly all showed an increased risk if combined with
equine estrogens or estradiol. On the other hand there
is also no explanations based on genomic mechanisms
that the effect of progestogens in the breast might not
be a group effect since studies using progesterone and
dydrogesterone combined with estradiol did not show
an increased risk at least during treatment duration up
to eight years (review clinical studies, e.g. 16).

Odur theory is that only patients are of risk during treat-
ment with HRT wo have special risk factors like, on the
molecular level, special cell components which can me-
diate hormone dependent increased proliferation of al-
ready preexisting cancer cells. It has been shown that in
vivo administration of MPA can increase the risk of brea-
st cancer in mice by activating the protein RANKL (re-
ceptor activator of NF-Kappa B ligand), known as the
key osteoclast differentiation factor) in normal and pre-
malignant in mammary-gland epithelial cells (17,18). Ge-
netic inactivation of the RANKL receptor RANK in
mammary-gland epithelial cells prevents MPA-induced
epithelial proliferation, impairs expansion of the
CD49fhi stem-cell-enriched population, and sensitizes
these cells to DNA-damage-induced cell death. Deletion
of RANK from the mammary epithelium results in a
markedly decreased incidence and delayed onset of MPA-
driven mammary cancer. However, until now this me-
chanism only has been investigated in the animal mo-
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Figure 1 - For mediation of progestogen effects besides the classical nuclear
progesteron receptors also special cell structures like membrane receptors
are important (cross-talk).

del, and it is not known if mechanisms working via this
RANKL/RANK system would be different using diffe-
rent progestogens in HRT.

In contrast the importance of Progesterone receptor Mem-
brane Component-1 (PGRMCI1) as predictor for brea-
st cancer risk already has been demonstrated in patients
with the disease including comparisons of malignant with
healthy tissue in the same patients. PGRMCI1 can be
found in almost all tissues, showing different functions.
Upregulation of PGRMC1 has been found in many can-
cers or cancer cell lines, particularly breast cancer (12,
19-21), however, it is also overexpressed in lung cancer
(22). PGRMCI1 was found to be associated with a mem-
brane-associated progesterone receptor activity, in cross-
talk with other membrane-receptors as well as with cell
and nuclear components which may vary dependent on
the tissue (12, 19, 22) (Figure 1).

The expression of PGRMCI in breast cancer tissue ap-
pears to be different from normal mammary glands.
PGRMC is overexpressed in breast tumors compared
with corresponding non-malignant tissue (20). PGRMC1
does not exist in normal mammary gland, but ranged
from strong to minimal in breast cancer tissues accor-
ding to immunohistochemistry (21). Furthermore ex-
pression of PGRMCI1 could be detected in 60 samples
of breast cancer and was significantly correlated to lymph
node metastasis, tumor size, TNM stage, overall survi-
val rate, and tumor-free survival, but not to the patients’
age or tumor differentiation. In a multivariate survival
analysis PGRMCI1 was an independent prognostic fac-
tor of breast cancer (21).

In own investigations by immunohistochemistry in 69
patients with breast cancer the expression of PGRMC1
was significantly higher in breast tissue as compared to
the surrounding stromal tissue. No significant correla-
tion was found to tumor tissue characteristics or recep-
tor expression of ERa, ERB, PR and HER2-neu.
However, the expression of PGRMCI correlated posi-
tively with increasing age of the patients (data on file).
Hormone treatments with estrogen repress PGRMCI1



transcription which could explain that estrogen-only also
might have carcinoprotective effects, which is one of the
possible explanations that in the WHI-estrogen-only
study the risk of breast cancer was found to be signifi-
cantly decreased (4). But PGRMCI transcriptioning tu-
mors until now have not been tested. Increased
PGRMC expression may have a variety of other impact
predictive for an increased cancer risk, for example it can
decrease cell survival in response to life-threatening con-
ditions and have a predictive value for prognosis, since
it also have been shown that PGRMCI induction is re-
lated to hypoxia, an indicator of poor outcome in brea-
st cancer (23).

Different effect of progestogens on
breast cancer cells via PGRMC1

In our recent investigations we examined the influence
of different synthetic progestogens on MCF-7/PGRMCI -
cells (6-11). The results indicate that PGRMC1 media-
tes a progestogen-dependent proliferative signal in the-
se cells. We tested the main progestogens used for hor-
mone therapy or contraception, such as the synthetic pro-
gestins chlormadinone acetate (CMA), desogestrel
(DSG), dienogest (DNG), drospirenone (DRSP), dydro-
gesterone (DYD), levonorgestrel (LNG), medroxypro-
gesterone acetate (MPA), nomegestrol (NOM) and no-
rethisterone (NET) as well as the natural progesterone
(P). Figures 2 and 3 summarize some of the main results.
Of significant interest is that progesterone and synthe-
tic progestogens used for hormone therapy or contracep-
tion are different in their proliferative effects on
MCEF7/PGRMCI cells: Progesterone, CMA and NOM
act neutrally, whereas DNG, DRSE, DYD, MPA and
NET increase cell proliferation and thus may increase
the breast cancer risk in patients who upregulate
PGRMCI in their malignant breast cells. NET and
DRSP show the highest proliferative effect whereas DNG,
DYD and MPA were active only at the highest concen-
tration tested [10°¢ M].

These differences can be aligned with the two different
structural dervations of progestogens: Testosterone-re-
lated progestogens (DNG, DRSP, DYD, MPA, and
NET) acted proliferative, whereas progesterone and pro-
gesterone-related progestogens (CMA and NOM) were
neutral with the exception of dydrogesterone. The rea-
son for this discrepancy is not known so far. Perhaps
further research on the biologically effective metaboli-
te dihydrodydrogesterone may be informative to answer
this question.

The increased risk based on this special mechanism may
be rare in absolute numbers if analyzed for a large study
population, but may be high for the individual woman.
Therefore clinical studies would only demonstrate the

difference in risk comparing different progestogens if huge
patient samples would be tested. On the other hand scree-
ning for increased upregulation of PGRMCI1 would iden-
tify the women who are of increased risk based on this
mechanism if treated with certain progestogens.

Using hormone therapy, the progestogen is added to estro-
gen treatment, mainly to prevent endometrial cancer.
Thus the effect of estrogen/progestogen combinations
on breast cancer cells are of most practical importance.
Results of this research already have been published el-
sewhere (6,10,11,24). In summary, which seems to be
most important, we found an increase of the prolifera-
tion in estradiol treated breast cells dependent on estro-
gen dosage and treatment duration, which also is me-

diated by PGRMCI1 (Figure 4), whereby we used diffe-
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rent types of cells. The estradiol-induced proliferation
can be further increased if certain progestogens are ad-
ded, but only in malignant cells transfected with
PGRMCI. However, when adding those progestogens
to high concentrations of estradiol, i.e. 10-10 M, tho-
se progestogens do not elicit a further additive effect. In
contrast, when adding the progestogens to a low concen-
tration of estradiol, i.e. 10-12 M, all the progestogens
that were effective in eliciting a proliferative effect as mo-
nosubstance also increased the proliferation during
estradiol+progestogen treatment, whereby NET showed
the greatest proliferating effect.

Thus the risk of breast cancer dependent on the proge-
stogen component particularly should be important if
certain progestogens are added to a low dose estrogen the-
rapy. In our experiments this proliferating effect using
certain progestogens was clearly more pronounced in the
continuous combined treatment than sequential, whi-
le no effect was seen for CMA, NOM and P. Thus the
latter progestogens as well as the natural progesterone ap-
pear to be neutral in breast cancer risk when combined
with estradiol, at least in women overexpressing
PGRMCI in breast epithelial cells.

At least for a sequential estradiol/norethisterone combi-
nation these data have been validated in the meantime
in in vitro experiments by transplanting MCEF-
7/PGRMCI1 cells in a mouse model. In this mouse mo-
del MCE-7/PGRMCI inoculated cells were more sen-
sitive towards estradiol and elicited a stronger prolifera-
tive response in the presence of norethisterone as com-
pared to MCE-7 cells containing the vector control

(25,20).

Mechanism of the proliferation of
PGRMCI1 stimulated by progestogens

To explore possible mechanisms of the estrogenic and pro-
gestogenic proliferative action in MCF-7/PGRMCI1 cel-
Is receptor antagonists were added, e.g. PGRMCI1 an-
tagonist (AG-205), estrogen receptor-o. antagonist (Ful-
vestrant), and progesterone receptor A/B antagonist (RU
486). Only the presence of fulvestrant was able to total-
ly block the effect of the steroids alone or in combina-
tion, whereas AG205 showed a partial effect and
RU486 none. Thus ERo may play an important role in
the signal transduction of PGRMCI1 activated by estro-
gen and/or progestogens.

Some studies showed that PGRMCI1 participates in re-
gulating protein kinase-associated signaling in which
PGRMC increases Akt activation and IkB phosphory-
lation leading to NFkB activation. Akt can be phosphory-
lated by the PDK1 protein kinase, and there is a PDK1
binding region on PGRMCI1. PGRMC1 might act as

adaptor protein since it contains several potential
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docking sites for binding proteins such as PDK1 that e.g.
activate Akt (19,22).

Limitations of in vitro studies

Despite their widespread use, in vitro models have cer-
tain limitations: the choice of culture conditions can unin-
tentionally affect the experimental outcome, and cultu-
red cells are adapted to grow in vitro; the changes whi-
ch have allowed this ability may not occur in vivo. Li-
mitations of in vitro study might be the high concen-
trations needed to demonstrate an effective proliferati-
ve or antiproliferative effect. Higher concentrations may
be required in vitro in short-time tests in which the reac-
tion threshold can only be achieved with supraphysio-
logical dosages. However, higher concentrations may also
be reached in vivo in the vessel wall or organs compa-
red to the concentrations usually measured in the
blood especially during long-term treatment in the cli-
nical situation of hormone therapy or hormonal contra-
ception. So results of an experimental study might in-
deed identify differences between substances with respect
on their action via a special known mechanism which
could be important in the clinical practice.

The question of progestogen effects in the breast has got
to be one of the most important safety issues for the use
of combined hormone therapy. In general most know-
ledge on mechanisms of hormones regarding breast can-
cer risk has been derived from research in different brea-
st cell cultures. Using cell cultures for in vitro experiments,
although only conducted for a short time and with high
pharmacological concentrations, can simulate special in
vivo conditions. But comparisons should always be done
in the same model, since cell culture conditions can have
a strong influence on the results. Off course, in vitro ex-
periments clearly cannot replace clinical studies, but they
are very useful to evaluate mechanisms and to explore
possible differences between substances, which then
should be proved in clinical trials.

Conclusions

The data presented are particularly important in terms
of the different effects of progestogens leading to increa-
sed breast cancer risk during use of hormone therapy and
hormonal contraception. For the first time they provi-
de an explanation which is able to explain the effect of
progestogens on breast cancer tumorigenesis on the ba-
sis of specific cell structures found to be upregulated and
working towards increased hormone mediated prolife-
ration in the malignant tissue of patients with breast can-
cer. If further research can manage to assess those cru-
cial mediators for progestogen action in the tissue or blood



— our preliminary investigations on this seem to be very
promising - it should be able to identify the patients who
are at increased risk if treated with certain progestogens.

References

10.

11.

12.

WHI Investigators. Risks and benefits of estrogen plus proge-
stin in healthy postmenopausal women. JAMA 2002;288:321-
333.

WHI Steering Committee. Effects of conjugated equine estro-
gen in postmenopausal women with hysterectomy. JAMA
2004;291:1701-1712.

WHI Investigators. Effects of conjugated equine estrogens on brea-
st cancer and mammography screening in postmenopausal wo-
men with hysterectomy. JAMA 2006;295:1647-1657
Fournier A, Berrino E Clavel-Chapelon E. Unequal risks for brea-
st cancer associated with different hormone therapies: results from
the E3N cohort study. Breast Cancer Res Treat 2008;107:103-111.
Stanczyk FZ. Can the Increase in Breast Cancer Observed in the
Estrogen/Progestin Arm of the WHI Trial be Explained by
PGRMCI1? Menopause 2011;18:833-4.

Neubauer H, Yang Y, Seeger H, Fehm T, Tong X, Cahill MA,
Ruan X, Mueck AO. The presence of a membrane-bound pro-
gesterone receptor sensitizes the estradiol-induced effect on the
proliferation of human breast cancer cells. Menopause
2011;18:845-850.

Seeger H, Ruan X, H, Neubauer H, Mueck AO. Effect of dro-
spirenone on proliferation of human benign and cancerous epithe-
lial breast cells. Horm Mol Biol Clin Invest 2011;6:211-214.
Neubauer H, Chen R, Schneck H, Knorpp T, Templin ME Fehm
T, Cahill MA, Seeger H, Yu Q, Mueck AO. New insight on a
possible mechanism of progestogens in terms of breast cancer risk.
Horm Mol Biol Invest 2011;6:185-192.

Ruan X, Neubauer H, Yang Y, Schneck E, Schultz S, Fehm T,
Cahill MA, Seeger H, Mueck AO. .Progestogens and membra-
ne-initiated effects on the proliferation of human breast cancer
cells. Climacteric 2012;15:467-472.

Ruan X, Neubauer, H, Schneck H, Schultz S, Fehm T, CaHill
MA, Seeger H, Chen R, Yu Q, Mueck AO. Nomegestrol ace-
tate sequentially or continuously combined to estradiol did not
negatively affect membrane-receptor associated progestogenic ef-
fects in human breast cancer cells. Gynecol Endocrinology 2012;
Early Online, 1-4.

Schneck H, Ruan X, Seeger H, Cahill MA, Fehm T, Neubauer
H, Mueck AO. Membrane-receptor initiated proliferative effects
of dienogest in human breast cancer cells. Gynecol Endocrino-
logy 2013;29:160-162.

Neubauer H, Adam G, Fehm T, Seeger H, Neubauer H, Wal-
lwiener D, Mueck AO. Membrane-initiated effects of progeste-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

rone on proliferation and activation of VEGF gene expression
in human breast cancer cells. Climacteric 2009;12:230-239.
Seeger H, Mueck AO. HRT and breast cancer caused: Caused
by progestogens? Experimental vs. clinical data. J. Steroid. Bio-
chem. Molecular Biology 2008;109:11-15.

Schoonen WGE]J, Joosten JWH, Kloosterboer H]J. Effects of two
classes of progestins, Pregnane and 19-nortestosterone derivati-
ves, on cell growth of human breast tumor cells: 1. MCF-7 cell
lines. J Steroid Biochem Mol Biol 1995;55:423-437.

Krimer E, Seeger H, Krimer B, Wallwiener D, Mueck AO. The
effects of progesterone and synthetic progestogens on growth fac-
tor and estradiol treated human cancerous and non-cancerous
breast cells. Menopause 2005; 12: 468-474.

Mueck AO, Ruan X. Benefits and risks during HRT — main sa-
fety issue breast cancer. Horm Mol Biol Clin Invest 2011;5:105-
116.

Schramek D, Leibbrandt A, Sigl S, Kenner L, Pospisilik JA, Lee
HJ et al. Osteoclast differentiation factor RANKL controls de-
velopment of progestin-driven mammary cancer. Nature
2010;468:98-102.

Gonzalez-Suarez E, Jacob AP, Jones J, Miller R, Roudier-
Meyer MP, Erwert R et al. RANK ligand mediates progestin-in-
duced mammary epithelial proliferation and carcinogenesis. Na-
ture 2010;468:103-107.

Neubauer H, Clare SE, Wozny W, Schwall GP, Poznanovi¢ S,
Stegmann W, Vogel U, Sotlar K, Wallwiener D, Kurek R, Fehm
T, Cahill MA. Breast cancer proteomics reveals correlation between
estrogen receptor status and differential phosphorylation of
PGRMC. Breast Cancer Res 2008;10:R85.

Crudden G, Loesel R, Craven R]: Overexpression of the cyto-
chrome p450 activator hpr6 (heme-1 domain protein/human pro-
gesterone receptor) in tumors. Tumour Biol 2005;26:142-146.
Ji SE Wu AG, Yang HE Expression of progesterone receptor mem-
brane component-1 is associated with the malignant phenoty-
pes of breast cancer. Nan Fang Yi Ke Da Xue Xue Bao.
2012;32:635-8.

Cahill MA. Progesterone receptor membrane component 1: an
integrative review. ] Steroid Biochem Mol Biol 2007;105:16-36.
Payne SJ, Bowen RL, Jones JL, Wells CA. Predictive markers in
breast cancer-the present. Histopathology 2008;52:82-90.
Ruan X, Seeger H, Mueck AO. Breast cancer risk and hormo-
ne therapy — Experimental vs. clinical data. Minerva Endocri-
nologica 2012;37:59-74.

Ruan X, Neubauer H, Cahill MA, Seeger H, Fehm T, Mueck
AO. Different risk of breast cancer due to different progestin ac-
tion? New insight on proliferative mechanism. Europ J Contra-
ception and Reproductive Health Care 2012 (Suppl 1);17:S143.
Neubauer H, Ruan X, Seeger H, Cahill MA, Fehm T, Hyder M,
Mueck AO. Membrane-initiated effects of progestogens alone
and in combination with estradiol on the proliferation of human
breast cancer cells. ENDO 2012, 94th Annual Meeting, Hou-
ston (USA), June 20-24, 2012; Endocr Rev 2012;33: SAT-LB11.

99



Giorn. It. Ost. Gin. - Vol. XXXV - n. 1
Gennaio-Febbraio 2013

Genomics and secretomics of endometrial receptivity.
Clinical translation

RUIZ-ALONSO M.2, VILELLA F.', BLESA D."2, SIMON C.12

" Fundacion Instituto Valenciano de Infertilidad (FIVI), and Instituto Universitario IVI/ INCLIVA,
Valencia University, Valencia, Spain; 2 IVIOMICS, Paterna, Valencia, Spain

Introduction

The human endometrium is a complex and dynamic tis-
sue that undergoes physiological changes with periods
of growth, differentiation, and regression. These periods
are regulated by steroid hormones whose function is to
prepare the uterus for embryo implantation. Implanta-
tion is possible within a short, defined, and self-limited
period of time because throughout most of the menstrual
cycle the endometrium is nonadhesive to the embryo.
The moment in which embryo implantation is possible
is named the ‘window of implantation’ (WOI) and oc-
curs in the middle of the secretory phase, generally coin-
ciding with days 19-21 in a normal menstrual cycle (1).
However, during the WOI, not only is it necessary to rea-
ch a receptive endometrium, but proper embryo deve-
lopment and dialogue between the embryo and endo-
metrium is also crucial. These three factors are required
for the implantation process and therefore also for the
initialisation of pregnancy (2).

Researchers have tried to determine the status of recep-
tivity in order to use it to improve assisted reproduction
treatments. Moreover, the accuracy, reproducibility and
clinical utility of the historically established endometrial
dating system defined by Noyes (3) is highly questioned
(4-12), hence the search for biomarkers for WOI recep-
tivity continues to be very active. Several morphologi-
cal and biochemical biomarkers have been proposed.
Morphological changes at the time of endometrial recep-
tivity include modifications in the plasma membrane (13)
and cytoskeleton (14, 15) and, for example, the presen-
ce of pinopodes has been proposed as a possible recep-
tivity marker (16, 17). However, these ectoplasmic projec-
tions on the surface of endometrial epithelial cells are not
specific to the receptive status and therefore are not use-
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ful in clinical applications (18). Biochemical markers have
also been presented as candidates to classify the status
of receptiveness. Some of the most notable examples are
integrins (19), MUCI (20), calcitonin (21), LIF (22),
COX-2 (23), and HOXA10 (24). Nevertheless none of
them have yet been translated into clinical practice (25).
As new technologies have been consolidated over the last
decade, so too has microarray technology (26). This has
resulted in a new search for biomarkers based on the
combined gene expression pattern for several genes, or
the ‘transcriptomic signature’. Therefore the transcrip-
tomics of the human endometrium has been thoroughly
investigated (27, 28) by defining the gene expression pro-
files of the different phases of the menstrual cycle, in-
cluding the receptivity stage. This research demonstra-
tes the existence of a specific profile for each endome-
trial phase based on differential gene expression patterns,
and this can therefore be used to classify the molecu-
lar state of the endometrium (28-31) regardless of its
histological appearance. However, the principal incon-
venience of this methodology is its invasiveness. Finding
biomarkers in biological fluids (for example the endo-
metrial fluid) may provide an alternative, as it has done
in other fields: for example, proteins that can differen-
tiate patients with Alzheimer’s found in blood and pla-
sma (32), lipids present in blood serum which profile
patients with pancreatitis (33), and identification of pa-
tients with oral cancer by analysing miRNAs in their sa-
liva (34). Concerning to the receptivity status and the
endometrial fluid, several protein profiles (35), as well
as the profile of cytokines released into the lumen of the
uterine cavity at different stages of the endometrial cy-
cle (36, 37), have been defined. However, this approa-
ch also has its own disadvantages, such as its low sen-

sitivity (37).



Secretomics of the endometrium:
lipidomics

Characterisation of lipids

How can lipidomics help to predict endometrial recep-
tivity? Lipidomics can be defined as the large-scale study
of lipid species, their related networks, and metabolic
pathways which exist in cells or any other biological sy-
stem. The aim of this ‘—omics’ is the full characterisation,
identification, and quantification of molecular lipid spe-
cies and their biological roles with respect to the expres-
sion of proteins involved in lipid metabolism and func-
tion, including gene regulation (38). As an emerging
‘—omics’ field, lipidomics provides a powerful approa-
ch to understanding lipid biology (39).

Lipids do not have characteristic functional groups that
allow us to classify them according to specific functions,
and different lipid species are present in diverse substan-
ces such as fats, oils, certain vitamins, and hormones. The-
se molecules are organic biomolecules essentially formed
by carbon, hydrogen, and oxygen, although the latter
forms a much lower proportion of these molecules. Most
of the non-protein components of membranes are lipids,
which are generated and metabolised by enzymes. Lipids
play an important role in diverse biological functions,
constituting the main energy reserve of living beings (tri-
glycerides), forming cell membranes and giving them
structure (i.e. the phospholipids of lipid bilayers), and
regulating the activity of cells and tissues (as steroids and
other hormones).

Lipidomics has emerged as a new field to integrate the
investigation of the role of genomics, transcriptomics,
proteomics and metabolomics in cell function (39). The
lipidomic approach is possible today due to newly de-
veloped instrumentation, protocols, and bioinformatic
tools that are now available (40). The lipidome, charac-
terised by global changes in lipid metabolites, is part of
the metabolome, however, the widely differing physico-
chemical properties of many lipids compared to most wa-
ter soluble metabolites means they deserve separate analy-

sis (41).

The role of lipids in embryo implantation:

animal models

In recent years, several studies in animal models have
shown the importance of lipids at the time of embryo
implantation. Functional studies in mice have confirmed
the important role played by these lipids in endometrial
receptivity and implantation: Endocannabinoids, lysopho-
sphatidic acid (LPA), and prostaglandins (PGs) have been
reported to be some of the most widely studied media-
tors of embryo implantation (42). Consistency between
the results observed in different animal models sugge-
sts that this trend might also be found in humans, mea-
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ning that the receptive state of the endometrium may be
characterised by a specific pattern of lipids.
Anandamides (N-arachidonoylethanolamine, AEA) and
2-arachidonoylglycerol (2-AG) have been described as
the two principal endocannabinoids involved in mou-
se implantation events, moreover it has been described
that aberrant levels of these lipids lead to deferred im-
plantation and a compromised pregnancy outcome (43).
These studies are supported by genetic evidence showing
that the fatty acid amide hydrolase (FAAH), the major
degrading enzyme for endocannabinoids, is linked with
successful continued pregnancy after in vitro fertilisation
and subsequent embryo transfer (42). While low FAAH
levels are associated with the upregulation of AEA and
are therefore related to non-receptiveness to embryo im-
plantation, downregulation of AEA correlates with
uterine receptivity (44). These data support work that
shows that cannabinoid AEA signalling is important in
both the mouse embryo and uterus during the implan-
tation period (45) .

Lysophosphatidic acid (LPA) is a water-soluble phospho-
lipid that acts as a potent signalling molecule with wide-
ranging effects on many different target tissues. LPA,
acting through its receptor LPA3, is essential for nor-
mal embryo size and spacing in mice which is linked
with a positive effect on implantation (46). It has also
been shown that deficiency of LPA3 in utero during
preimplantation leads to downregulation of cyclooxy-
genase 2 (COX-2) and therefore reduces the levels of
PGs, thus directly affecting the process of implantation
and decidualization. Studies on ovine trophectoderm,
and porcine and bovine endometrium, also demonstra-
ted that LPA is an important mediator in the process
of implantation. Indeed, a recent study has suggested
that LPA controls the levels of endocannabinoid and
prostaglandin mediators that act via LPA3 to rearran-
ge the endometrium for implantation during the recep-
tive stage (42, 47).

Prostaglandins are lipids derived from membrane pho-
spholipids by the action of phospholipase A2 (PLA2) and
COX-2. These enzymes are responsible for the produc-
tion of PGs, which become elevated in both the lumen
and stroma during the receptive period, although only
at the site of blastocyst implantation in murine models.
The lack of either PLA2 or COX-2 leads to an absence
of PG synthesis, which in mice results in several implan-
tation defects (48), thus confirming the importance of
PGs in murine reproductive efficiency (49). It has also
been demonstrated that any alteration in the PG pro-
duction pathway has a dramatic effect on the process of
implantation, decreasing the probability of achieving pre-
gnancy at the end of the process. For that reason it has
been established that PGs significantly contribute to esta-
blishing the microenvironment required during implan-
tation and decidualization, and are therefore strong mo-



lecular candidates for implantation regulation in humans

(50).

Prostaglandins are important lipids for endometrial
receptivity in different species

In mice, PGE, and PGF,a have been shown to be as
the most important PGs during the implantation sta-
ge (51). This work reported that PGE, was increased at
implantation sites, whereas PGF,o0 was higher at inter-
implantation areas (51). However, a more recent inve-
stigation differed to previous studies, showing that pro-
stacyclin (PGIL,) levels were the highest at implantation
sites, followed by PGE,, with no differences in the
PGF,a levels being found during implantation when
compared to other phases of the menstrual cycle
(52). Due to the properties of PGI, as a vasoactive agent
that participates in vascular permeability changes, this
PG has been associated with localised vascular permea-
bility in the uterus during implantation, indicating that
PGE, and PGI, are important not only for ovulation
but also for the initiation of implantation in mouse ute-
ri (53). In contrast, studies performed with rat models
showed that PGE,, not PGI,, is an important media-
tor of increased vascular permeability at the implanta-
tion site (54).

In hamsters, blastocyst implantation is related with an
increase of PGE, at the implantation site through the
coexpression of the activity enzymes: Mpges2 and
COX-2 (54). In rabbits, it was also reported that PGE,
concentrations were higher at implantation sites (55),
however other studies showed that both PGE, and PGF,a
were elevated. In pigs PGE, was able to act locally th-
rough endometrial PGE, receptors, especially PTGER?2,
and may be involved in a positive feedback loop during
increased PGE, synthesis in the porcine uterus in the peri-
implantation window (56).

The use of different animal models to unravel the role
of PGs in implantation has shown that the type of PG
implicated in implantation varies among species, thus
hindering the search for candidate PGs responsible for
implantation in humans.

Relevance of lipidomics studies on human

endometrial fluid

As reviewed by Berlanga et al. (57) the analysis of endo-
metrial secretions provides a new possibility for the study
of endometrial receptivity, in particular because endo-
metrial fluid aspiration does not affect pregnancy rates
within the same treatment cycle (58). Using this endo-
metrial fluid, protein profiles have been evaluated and
used to predict the receptivity status, therefore impro-
ving the success of embryo implantation. Research in this
field concentrates on profiling cytokines that are relea-
sed into the lumen of the uterine cavity (36, 37). Howe-
ver, the biggest handicap of this technique resides in its
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low sensitivity which limits the number of proteins that
can be evaluated together (37). The secretomic approa-
ch provides reliable data for individual molecules that
can be correlated with the days of the cycle (59, 60), the-
refore opening a new field of study for the analysis of the
functional changes experienced by the endometrium du-
ring the menstrual cycle, using a noninvasive approach
(61). Furthermore, the study of the lipidome of the en-
dometrial fluid allows new biomarkers that can predict
endometrial receptivity to be described.

Lipid characterisation in human endometrial fluid

In our laboratory we have investigated the lipidomic
profile of endometrial fluids from fertile patients at dif-
ferent stages of their menstrual cycle, paying special at-
tention to the receptivity phase. All samples were col-
lected with no previous pharmacological interventions
and the lipid content of these endometrial fluid sam-
ples was identified by liquid chromatography coupled
to tandem mass-spectrometry (LC/MS/MS) analysis.
A total of 51 endometrial fluid samples were obtained
throughout the menstrual cycle and classified as:
group I (days 0-8; n = 10), group II (days 9-14; n = 15),
group III (days 15-18; n = 9), group IV (19-23; n = 9),
and group V (days 24-30; n = 8). All samples were analy-
sed blindly and 9 specific lipids were identified in the
endometrial fluid: N-arachidonoylethanolamine, N-pal-
mitoyl-ethanolamine, N-oleoyl ethanolamine, 2-arachi-
donoyl glycerol, N-stearoyl ethanolamine, N-lino-
leoyl-ethanolamine, prostaglandin Fla (PGF,a), Pro-
staglandin E2 (PGE,), and prostaglandin F2a. (PGF,a).
Interestingly, there was a significant increase in the con-
centration of PGE, and PGF,a during the WOI, spe-
cifically between days 19 to 21. PGE, values ranged
from 0.09+0.03 nmol/g to 2.12+1.2 nmol/g, while du-
ring the WOI they were 6.10+1.88 nmol/g. However,
the highest lipid levels were observed for PGF,a du-
ring the WOI at 21.84+6.41 nmol/g, where levels du-
ring the rest of the menstrual cycle varied from
0.10+0.04 nmol/g to 3.83+1.61 nmol/g. In conclusion,
PGE, and PGF,a levels in the WOI were significan-
tly increased (p < 0.01 using the Kruskal Wallis test)
compared to any other time throughout the menstrual
cycle (Figure 1).

Although a comprehensive map of PG expression in hu-
man endometrium has been attempted (62), there is a
lack of understanding concerning the molecular dyna-
mics of PG production in receptive versus non-recepti-
ve endometrium in humans. Some recent articles have
used lipidomic approaches to study human pregnancy
outcome using myometrial biopsies to identify and de-
scribe the modulation of prostanoids during pregnancy
(63), but none of these studies have made any referen-
ce to the prostaglandins contained in endometrial secre-
tions.
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Figure 1 -The lipidomics of endometrial fluid during the menstrual cycle. En-
dometrial fluid samples were obtained from healthy females throughout their
natural menstrual cycles and were grouped into group | (days 0-8; n=10), group
Il (days 9-14; n=15), group lll (days 15-18; n=9), group IV (days 19-23; n=9) and
group V (days 24-30; n=8). Samples were analysed for changes in lipid con-
tent. PGE2 and PGF2a levels were significantly increased in group IV (dur-
ing the window of implantation) relative to lipid levels in all the other groups
throughout the menstrual cycle (Mann-Whintey U test p < 0.01*).

Genomics of the endometrium:
transcriptomics

The transcriptome reflects the genes that are being ac-
tively expressed at a given time in a specific cell popu-
lation or tissue. Genome-wide technologies, coupled with
bioinformatic analysis tools, have revolutionised the clas-
sification and prognosis prediction of many pathologi-
cal conditions: a relevant example is cancer, where com-
plex molecular mechanisms come into play (64-69). Im-
portantly, it is possible to apply similar genome wide
bioinformatic prediction techniques to the classification
and diagnosis of endometrial receptivity (70).

Dating the human endometrium by gene expression
Behind the many changes at the morphological and func-
tional level throughout the menstrual cycle, there is a com-
plex transcriptional mechanism which must also be un-
derstood. This requirement is addressed by recent tech-
nological advances which allow us to analyse the respon-
se of different endometrial cell types to steroid hormo-
nes and paracrine molecules, from a gene expression point
of view. Before the advent of whole genome analyses, the-
re was a limitation to determining the molecular chan-
ges governing biological processes because only one mo-
lecule could be studied at a time. However, advances in
gene expression profiling, facilitated by the development
of DNA microarrays (27), represent major progress in
global gene expression and functional knowledge. The-
refore, the main technique for endometrial transcripto-
mic studies has so far been microarray-based gene expres-
sion [for a review see: (27, 71-79)], although this tech-
nology does have limitations (71, 73).

Accumulated knowledge on the biology of the endome-
trium has permitted research of its transcriptomics in hu-
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mans from many different perspectives. Firstly, the iden-
tification of genomic profiles in each different phase of
the menstrual cycle (29, 70, 80-92); secondly, analysis
of the endometrial transcriptome in patients with repe-
titive implantation failures compared to fertile patients
(93-94); thirdly, the comparison between healthy patients
and women with endometrial pathologies such as endo-
metrial cancer or endometriosis (95,96); and finally, re-
search studies on how gene expression patterns are mo-
dified during controlled ovarian stimulated (COS) cy-
cles and in hormonal replacement therapy (HRT) cycles
(97-99). Nevertheless, in transcriptomics, the main goal
related to the endometrial profile is the search for a si-
gnature that marks receptivity in order to develop a tool
that can date endometrial receptivity, or identify abnor-
malities in the endometrium (review in 28). These ba-
sic studies have introduced the possibility of establishing
the genomic signature of human endometrial receptivity
as a strategy to overcome the reported subjectivity pro-
blems in Noyes endometrial dating.

Transcriptomics of receptiveness

We started by using microarrays containing 375 genes
(100) including human cytokines, chemokines, and re-
lated factors to compare the gene expression pattern in
receptive versus pre-receptive human endometria, and
contrasted the results with gene expression in the highly
adhesive cell line R1.95-2 versus HEC-1A, a cell line with
markedly less adhesiveness (100). Some of the genes that
we identified as differentially expressed were already
known to be expressed differently in pre-receptive en-
dometrium obtained 2 days after the lutenising hormo-
ne peak (LH+2), versus receptive (LH+7) phase endo-
metrium; these genes included placental protein 14
(PP14), osteopontin, integrin alpha3, and interleukin-
1 receptor type I (IL-1Rtl). We also detected a number
of genes whose difference in expression in the LH+2 and
the LH+7 phases had not been previously described in
the human endometrium (99).

With the introduction of whole genome microarrays se-
veral studies on human endometrial transcriptomics were
initially published (82-84). In one of these, our group
(85) compared the whole genome expression profiles of
pre-receptive (LH+2) versus receptive (LH+7) endome-
tria, with the two samples being obtained from the same
fertile women during the same cycle. In this study, 211
genes, some of them previously found to be related with
receptiveness, were differentially expressed between
both groups of samples. Since then, many papers have
been published attempting to analyse the receptivity gene
expression signature, although there are several differen-
ces between the results obtained in these papers, which
is probably due to differences in the experimental desi-
gn (Table 1). Nevertheless, osteopontin was consisten-
tly upregulated in all of them, and important molecu-



TasLE 1 - SUMMARY OF THE FIRST PAPERS ON ENDOMETRIAL TRANSCRIPTOMIC FOCALIZED ON MID-SECRE-

TORY STAGE.
Authors Date Comparative? Time of Biopsyb Ref
Carson et al 2002 ES vs MS LH+(2-4) vs LH+(7-9) 83
Kao et al 2002 LP vs MS CD 8-10 vs LH+(8-10) 82
Borthwick et al 2003 LP vs MS CD 9-11 vs LH+(6-8) 84
Riesewijck et al 2003 ES vs MS LH+2 vs LH+7 85
Ponnampalam et al 2004 EP vs MP vs LP vs ES vs MS vs LS vs M Complete cycle, dating by Noyes 81
Mirkin et al 2005 ES vs MS LH+3 vs LH+8 89
Critchley et al 2006 MS vs LS Dating by Noyes 91
Talbi et al 2006 EP vs MP vs LP vs ES vs MS vs LS Complete cycle, dating by Noyes 90
Haouzi et al 2009 ES vs MS LH+2 vs LH+7 29
Kuokkanen et al 2010 LP vs MS with RNA and miRNA expression CD 11-13 vs CD 19-23 92
Tseng et al 2010 ES vs MS vs LS Dating by Noyes 107
Diaz-Gimeno et al 2011 LP vs ES vs MS vs LS (LH+1 vs +3 vs +5 vs +7) (LH+(1-5) vs LH+7 vs CD 8-12) 70

1EP: Early-proliferative; MP: Mid-proliferative; LP: Late-proliferative; ES: Early-secretory; MS: Mid-secretory; LS: Late-secretory; M: Menstrual.

>CD: Cycle day; LH+: LH surge + days.

les involved in lipid metabolism, immune response, cell
cycle regulation, ion binding, or enzymes with different
functions were identified (31, 80-99). Despite the
varying results in different papers, what emerges is that
it is possible to accurately catalogue the endometrial sta-
ge based solely on the transcriptomic profile.

Apart from trying to elucidate differences among the pha-
ses of the menstrual cycle, other studies have focused on
specific compartments. Using laser capture microdissec-
tion to separate both the stromal and epithelial fractions
(88,101) it was shown that glands and stroma have di-
stinct mRNA signatures, which were mainly related to
cell cycle processes, but also dependent on the endome-
trial stage.

Transcriptomics of the human endometrium in ovarian
stimulation regimes

The effect of controlled ovarian stimulation (COS) on
endometrial receptivity compared to the natural cycle has
been questioned, therefore given the importance of COS
in assisted reproductive treatments, it is necessary to un-
derstand its effect on the endometrium. Our group did
a study assessing the endometrial impact of COS in a long
protocol without progesterone supplementation. The
study compared the endometrial profiles obtained on day
hCG+7 of COS (the day when embryos are transferred),
with day LH+7 of the previous natural cycle in the same
patient. More than 200 genes showed differential expres-
sion (97). We also analysed the impact of standard and
high doses of a gonadotropin-releasing hormone (GnRH)
antagonist compared with a GnRH agonist in COS cy-
cles (98,99): Our findings showed that the endometrial
genomic profile after daily treatment with a standard or
high-dose GnRH antagonist more closely mimics the na-
tural cycle compared to GnRH agonist treatment in the-
se patients. These findings highlight the need for
further efforts to optimise COS protocols.

104

Transcriptomics of a refractory human endometrium

We also analysed the gene expression profile of an intrau-
terine device (IUD) induced refractory endometrium in
otherwise fertile patients (102). Day LH+7 endometrial
biopsy samples were obtained from five patients in the
cycle before IUD insertion (referred to as month 1), just
before IUD removal (month 3), and thereafter in
months 5 and 15. From the transcriptomic analysis of
these samples, 147 significantly dysregulated genes
were identified, 52 of which had been previously repor-
ted as regulated during the WOI. We demonstrated that
the IUD prevents the normal transition to a receptive
genomic status; moreover, we identified a specific sub-
set of genes responsible for this refractory status. The
knowledge and understanding of a functional status con-
trary to the normal transition into receptiveness, refer-
red to as refractoriness, could potentially be used to study
receptivity in infertile patients or be used as an intercep-
tive approach to prevent gestation.

Endometrial Database

New findings concerning receptiveness and other endo-
metrial factors are increasing every day. Hence there is
a real urgency to continuously update knowledge becau-
se of the rapid developments made by the scientific com-
munity in this field. With the purpose of addressing this
need we created the endometrial database (EDB), a free
online web service and resource that can be found at
htpp://www.endometrialdatabase.com (64). The EDB
is an IVI Foundation service, sponsored by the Univer-
sity of Valencia (Spain) that includes thousands of data
from scientific publications, providing comprehensive
information regarding the biological function, expres-
sion pattern, and regulation of genes expressed in the hu-
man endometrium. This resource includes publications



that describe every known gene involved in any aspect
of human endometrium regulation, includes links to Pub-
Med and other life science journals for biomedical ar-
ticles dating back to the 1950s, and also includes links
to full text articles and other related resources. EDB gene
classifications are organised into eleven fundamental bio-
logical categories in reproductive medicine: nazural cy-
cle, stimulated cycle, contraception, endometriosis, endome-
trial cancer, in vitro models, animal models, preeclampsia,
decidualization, implantation, and others. This new free
online database (64), together with existing databases such
as the Endometrium Database Resource (EDR), is a key
tool for the detection of new endometrial receptivity bio-
markers.

Clinical translation

Many couples now attend assisted reproduction clinics
to help resolve their infertility problems, and there are
several factors that should be considered in order to esta-
blish the proper treatment for each couple. The endo-
metrium is an important factor to take in account be-
cause low endometrial receptivity is one of the main cau-
ses of implantation failure, together with embryonic de-
fects and other multifactorial effects (diseases or disor-
ders of the endometrium) (103). Moreover, it is consi-
dered that two thirds of implantation failures are cau-
sed by defects in the embryo-endometrial dialogue or by
poor receptiveness (104). For that reason many resear-
ch groups are devoting resources to looking for a good
quality endometrial receptivity biomarker that can be used
to date the endometrial status, in order to avoid future
implantation failures. Until very recently the most
common method of endometrial dating was the Noyes
criteria, however this method is flawed because althou-
gh endometrial morphology may indicate, for example,
a mid-secretory phase, this does not necessarily imply that
it is receptive (105), thus making these criteria unfit for
the purposes of evaluating receptivity, and by extension,
fertility.

Since some publications have related altered gene expres-
sion with implantation failure (review in 28) several re-
searchers have had the goal of developing a molecular tool
capable of endometrial dating Recent research has had
the tendency not to focus on just one gene, because as
single molecules are not usually sufficient to describe the
complex processes involved in receptiveness, for exam-
ple in the case of LIF which was not successful as a marker
in clinical application (100).

Some authors have developed different algorithms or
gene combinations which they have proposed as the ba-
sis for possible future endometrial molecular tools (27,
28). However, by applying genome wide technologies
and bioinformatics tools, our group has developed a spe-
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cific tool based on the transcriptomic signature of the
endometrium at different stages: the Endometrial Re-
ceptivity Array (ERA), described in the publication by
Diaz-Gimeno et al. (70). The ERA tool is a customi-
sed array containing 238 genes which are differential-
ly expressed throughout the menstrual cycle, coupled
with a computational predictor capable of classifying
samples depending on the expression profile of these 238
genes. To select the genes included in the ERA platform,
an exhaustive study was performed in order to analyse
and compare the expression profile of endometrial sam-
ples obtained on days LH+1, LH+3, LH+5, and LH+7
in the natural cycle of women with proven fertility. Using
a stringent criterion of a three-fold change, these 238
genes were selected and incorporated into a customised
Agilent gene expression microarray using 569 existing
probes. The transcriptomic signature (with 134 genes)
was determined by selecting the common genes between
comparisons made in the early versus mid-secretory, and
mid-secretory versus proliferative phases (74 genes
were upregulated and 60 were downregulated). The
group of genes selected included those independently
proposed in other publications (18 of the 25 proposed
by Horcajadas et al. (27), 61 of the 126 proposed by
Tseng et al. (107), and laminin beta 3 and microfibril-
associated protein 5 reported as being potential markers
of receptivity (29). The ERA expression values for the
training set were used to train the bioinformatic predic-
tor to classify an endometrial sample as ‘Receptive’ or
‘Non-receptive’.

The endometrial dating results using the molecular tool
proposed by Diaz-Gimeno et al. (70) indicated an ac-
curacy (ACC) of 95% and an area under the curve (AUC)
of 0.94, with a specificity and sensitivity of 0.8857 and
0.99758 respectively; indeed, the accuracy and reprodu-
cibility of the ERA test has recently been demonstrated
in the publication by Diaz-Gimeno et al. (108). The main
outcome of these accuracy measurements was the con-
cordance of histological and ERA dating relating to the
LH peak, which was statistically analysed by the quadra-
tic weighted Kappa index. Concordance for ERA dating
against LH peak showed a Kappa value of 0.922
(0.815-1.000), while for each pathologist, concordan-
ce against LH peak yielded Kappa values of 0.618 (0.446-
0.791) and 0.685 (0.545-0.824).

Additionally, some of the women included in the initial
development of the ERA tool were selected to take a se-
cond biopsy on the same day of their menstrual cycle 2-
3 years after the first sample was taken, in order to test
the ERA test’s reproducibility. The analysis of these bio-
psies against the original samples was 100% consistent.
Paired sample gene expression analysis by principal com-
ponent analysis (PCA) and clustering showed the repro-
ducibility of the tool and thus demonstrated that the mid-
secretory endometrium transcriptomic profile did not sub-



stantially change between cycles or over relatively long
periods of the women’s reproductive life.

To date, all the assessments performed to test the ERA
molecular tool’s robustness have proven that it is more
accurate than histological dating and that it is a comple-
tely reproducible method for the diagnosis of endome-
trial dating. This is the first time that a molecular tool
based on microarray technology has proven to be clini-
cally suitable for use in reproductive medicine to assess
endometrial receptiveness.

The diagnostic and clinical value of the ERA test has
also been tested in a prospective interventional, mul-
ticentric, clinical trial in which patients with recurrent
implantation failures (RIFs), versus normal control
groups, underwent endometrial receptivity diagnosis
using endometrial biopsies obtained either on day
LH+7 in the natural cycle or on day P+5 in an HRT
cycles (109). The study group was composed of patients
with at least three previous failed ovum donation cy-
cles, and IVF patients more than 40 years old with at
least three failed IVF cycles, and a control group com-
posed of IVF or ovum donation (OD) patients with
one or no previously failed cycles. The proportions for
receptive/non-receptive diagnosis were 74/26 in the
study group and 88/12 in the control group. Following
the ERA test, embryo transfer was personalised by
performing the transfer on the same day in which an
ERA ‘receptive’ diagnosis was previously obtained pre-
viously, resulting in a 52% pregnancy rate and a 34%
implantation rate.

The most notable contribution of the ERA test at the
clinical level is the definition of a personalised WOI for
each patient, leading to creation of the concept of per-
sonalised embryo transfer (pET). It is commonly
agreed that patients must be treated differently at dif-
ferent stages of assisted reproductive technology (ART)
processes according to their personal phenotype and cha-
racteristics. However, until now, the day of embryo tran-
sfer has been considered the same for every infertile pa-
tient, and has been guided by the embryo development
stage and supported by the administration of progeste-
rone/hCG in the luteal phase. Given our findings, a per-
sonalised approach to improving clinical success from
the endometrial perspective is now possible. The
WOI for each patient is defined by testing the recep-
tiveness at the time of biopsies taken on LH+7 or P+5
and in case of a non-receptive result, further analysis
to determine which stage of the menstrual cycle the dia-
gnosis fits (i.e. pre- or post-receptive). Thereby, in the
case of a pre-receptive result a second ERA test is re-
commended with a two day time delay for the second
biopsy (LH+9/P+7) in order to locate the proper WOI
for that patient. In cases where the first biopsy indica-
tes a post-receptive outcome the same procedure is fol-
lowed, but the second biopsy is taken one or two days
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carlier than the first one. Importantly, we observed WOI
displacement in one in four RIF patients (109). The
functional proof of this new concept is that pET on days
LH+9 or P+7, following an ERA receptive result on the-
se days, applied in RIF patients with a previously non-
receptive endometrium, raised their implantation and
pregnancy rates to levels similar to IVF or OD patients
with normal WOI receptivity timing (109). A prospec-
tive, randomised study on the effectiveness of the ERA
test in the infertility work-up, in order to guide pET
in patients receiving ART treatments is ongoing. Mo-
reover, the ERA is also useful as a new molecular re-
search tool for endometrial research as it contains a fi-
nite number of genes involved in endometrial recep-
tivity, thus avoiding the use of whole genome microar-
rays, allowing costs to be cut, and data mining to be
simplified (70).

The development of new methodologies and molecular
approaches using biological fluids to improve endome-
trial dating has opened a new door to noninvasive en-
dometrial receptivity diagnosis: It also has the advanta-
ge that embryo transfer can be performed during the same
cycle in which the endometrium is analysed, thus avoi-
ding the current time lag between diagnosis and treat-
ment.

Using a lipidomics approach our group analysed endo-
metrial fluids and identified the presence of several im-
portant lipids whose presence varies with time. Taken
together, these results indicate that the prostaglandins
E2 and F2" are especially abundant during the WOI.
The importance of understanding the mechanisms that
influence the production of these PGs in the endome-
trium is clinically relevant as it may shed light on events
leading to successful embryo implantation, and thus mi-
ght have an impact on pregnancy rates in patients
seeking assisted reproductive technology (ART) treat-
ments.

It is likely that the combination of both transcriptomic
and lipidomic techniques will lead to the development
of a complex molecular tool that will allow to clinicians
to make an initial noninvasive approximation, before
using more complete (invasive) approaches only when
required in more complicated cases. This supposes that
these technologies will enable a complete receptivity analy-
sis, allowing us to much better define receptiveness and
thereby improve clinical outcomes.
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Introduction

7 million children were born Assisted Reproductive Te-
chnology. ART is basically a safe procedure. However,
as with any method, a few patients will experience side
effects and complications.

A recent study showed that overall mortality in IVF pre-
gnancies was higher than the maternal mortality rate in
the general population (42 mothers’ deaths per 100,000
IVF pregnancies compared to 6 deaths per 100,000 pre-
gnancies overall).

The most common complications associated with IVF
are the failure of treatment, medical complications as a
consequence of ovarian stimulation, (OHSS). Ovarian
stimulation effects, both the coagulation and fibrinoly-
tic systems. Ovarian hyperstimulation syndrome can be
associated with both arterial and venous thrombotic com-
plications. As with any invasive procedure, there is a risk
of bleeding or infection.

IVE-pregnancies are associated with more obstetric
complications: pre-eclampsia, placental abruption and
postpartum haemorrhage.Pregnancies at advanced ma-
ternal age after oocyte donation have an increased risks
of obstetrical complication.It was suggested that children
conceived artificially are more at risk of low birth wei-
ght, premature birth, stillbirth or death shortly after birth.
Recently, more sophisticated analysis found that these
extra risks for single pregnancy are the fault of existing
fertility problems in the parents and not the techniques
used during assisted fertilization methods. A greater chan-
ce of low birth weight is associated with multiple pre-
gnancies that with present policy of number of embryos
transferred can be prevented.

In addition, to medical complications that arise from IVF
treatments, there are serious errors or near misses inclu-
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ding loss of embryos, sperm or egg. In most cases, either
the wrong sperm was injected into an oocyte or the em-
bryos were destroyed accidentally, or even implanted into
another woman.

ART contributes to social changes as pregnancies and
births in perimenopause and structure of family unit.

Ovarian hyperstimulation syndrome

Ovarian hyperstimulation syndrome (OHSS) is a serious
complication affecting ovulation induction. Its most se-
vere manifestation takes the form of massive ovarian en-
largement and multiple cysts, haemoconcentration and
third-space accumulation of fluid. The full-blown clini-
cal syndrome may be complicated by renal failure and
oliguria, hypovolaemic shock, thromboembolic episo-
des, adult respiratory distress syndrome (ARDS), and
death. Although the pathophysiology of this syndrome
has not been completely elucidated, it seems likely that
the increased capillary permeability triggered by the re-
lease of vasoactive substance secreted by the ovaries un-
der human chorionic gonadotrophin (HCG) stimula-
tion plays a key role in this syndrome. Several factors such
as histamine, serotonin, prostaglandins, prolactin, and
a variety of other substances have been implicated in this
process in the past. At present, factors belonging to the
renin-angiotensin system, cytokines including the inter-
leukins, tumor necrosis factor alpha, endothelin-1 and
vascular endothelial growth factor (VEGF) are thought
to be involved in triggering increased vascular permea-
bility after ovulation induction treatment.

Different methods for prevention of ovarian hyperstimu-
lation syndrome may be attempted: (i) all embryo cryo-
preservation with luteal phase reinitiation of agonist; (ii)



avoidance of ovulatory human chorionic gonadotrophin
(HCG) and continuation of agonist; (iii) cancellation of
ovulatory HCG, prolongation of agonist and later recom-
mencement of menotrophin; (iv) pre-ovulatory LH sur-
ge triggering by agonist instead of the conventional HCG.
At present GnRH antagonist-based ovarian stimulation
protocols should be considered in OHSS high-risk pa-
tients so GnRHa trigger can be used if needed.
Among our patients who have severe OHSS after IVF
treatment, the pregnancy rate and the rates of multiple
gestation, miscarriage, prematurity, low birth weight are
significantly higher than those reported previously for
pregnancies conceived with the use of assisted reproduc-
tive techniques The most common antenatal complica-
tions were pregnancy-induced hypertension (13.2%), ge-
stational diabetes (5.9%), and placental abruption
(4.4%). The rate of cesarean section was 44.1%.

Complications of sonographic-guided
oocyte retrieval

Today, in IVF units, the sonographic-guided follicular
aspiration technique is used for oocyte retrieval and la-
paroscopy is reserved only for gamete or zygote transfer
into the fallopian tube (GIFT and ZIFT, respectively)
Sonographic-guided retrieval is associated with pelvic or
abdominal visceral and vascular injuries caused by the
aspiration needle, and infection is another potential com-
plication.

Bleeding and infections may be serious, and sometimes
even fatal, complications.

Infection

An incidence of 0.3% postoperative infection after ET
was reported.

Prophylactic antibiotic treatment was recommended.
Using only 10% povidone-iodine vagina preparation,
using vaginal douching with sterile normal saline and
minimizing the number of repeated vagina penetrations
may serve to lower the risk of infection. Previous history
of pelvic inflammatory disease may imply a higher risk
of pelvic reinfection.

Injury

The most common complication is clinically relevant va-
ginal bleeding occurring in 2-3% of procedures. The-
se complications can be treated by local compression; ra-
rely, application of a tamponade or a suture is necessary.
Severe intra-abdominal bleeding seems to occur in <1
in 1000 procedures. Anatomically related structures may
be inadvertently

traumatized by the aspiration needle used in the tran-
svaginal technique, e.g. the bowel, ureters, pelvic blood
vessels, vertebral osteomyelitis or nerves
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Potential risk of cancer

The association of some types of cancer with induction
of ovulation have been suggested. The most common ty-
pes are breast, genital cancers and hormone depended
such as melanoma. Our team was involved in studying
the subject In Israel: breast, epithelial ovarian cancer, bor-
derline ovarian tumor and endometrial cancer.

Breast

The study cohort included 120,895 women years of fol-
low-up. Compared to 115.2 expected breast cancer ca-
ses, 131 cases were observed (SIR = 1.1; 95% CI 0.9-
1.4). Risk for breast cancer was significantly higher for
women treated with clomiphene citrate. Similar results
were noted when comparisons were carried out between
treated and untreated women, and when multivariate mo-
dels were applied.

Infertility and usage of infertility drugs in general are not
associated with increased risk for breast cancer. Howe-
ver, for infertile women treated with clomiphene citra-
te, breast cancer risk is elevated. (Lerner-Geva L et al. Brea-
st Cancer Res Treat. 2006 100(2):201-12.)

Endometrium

No evidence that the use of ovulation induction agents,
including clomiphene citrate, are associated with a hi-
gher risk of endometrial carcinoma. The association
between infertility drugs and endometrial carcinoma
should be examined in other, larger studies. (Ovulation
induction and risk of endometrial cancer Benshushan A.
et.al. Eur ] Obstet Gynecol Reprod Biol. 2001; 98(1):53-
7)

Ovary

While the data regarding the possible association regar-
ding the possible association between fertility drugs and
invasive ovarian cancer are inconclusive, there is eviden-
ce to suggest an association between induction of ovu-
lation and borderline ovarian tumors.

To determine whether women with epithelial ovarian
cancer are more likely to have been exposed to fertility
drugs, and in particular hMG, than healthy population
controls. A nationwide case-control study was performed.
It was found that the use of ovulation induction agents,
in particular hMG, may increase the risk of epithelial
borderline ovarian tumors. We believed that a possible
explanation for the different findings might be that the
subgroup of patients treated by hMG is characterized by
failure of previous treatment with CC, and therefore, it
is the subgroup of infertile women who use fertility drugs
for a longer period (Fertil Steril 6513-18, 1996).



Social aspects in assisted reproduction

In-vitro fertilization (IVF) and assisted reproductive te-
chniques have become common practice in many
countries today, regulated by established legislation, re-
gulations or by committee-set ethical standards. The ra-
pid evolution and progress of these techniques have re-
vealed certain social issues that have to be addressed. The
traditional heterosexual couple, nowadays, is not con-
sidered by many as the only TVF appropriate patient’ sin-
ce deviations from this pattern (single mother, lesbians,
gays) have also gained access to these treatments.. The
rapid evolution and progress of these techniques have re-
vealed certain social issues that have to be addressed. Ge-
netic material donation, age limitation, selective embryo
reduction, preimplantation genetic diagnosis, surrogacy
and cloning are interpreted differently in the various coun-
tries, as their definition and application are influenced
by social factors, religion and law. Financial and emo-
tional stresses are also often described in infertile cou-
ples. Information as deduced from the world literature
regarding IVF regulation, as well as about the existing
religious, cultural and social behaviours towards these new
technologies.

Pregnancy and birth at menopause

Scientific advances and the advent of ovum donation have
made pregnancies in menopausal women feasible. The
impact of advanced maternal age on the outcome of pre-
gnancy remains controversial. When considering the con-
tradictory physiological processes in pregnancy versus
aging it appears that pregnancy in the menopausal wo-
man could constitute a major maternal health risk. On
the other hand with appropriate ante- natal care and in-
tra-partum surveillance a successful pregnancy outcome
can be expected in most cases. Patients should undergo
medical and psychological evaluation before participa-
tion in an ovum donation program in order to exclude
those who will not be able to cope with the pregnancy
physically or psychologically.

The success of ovum donation is not limited by age. Any
menopausal woman with an intact uterus is a poten-
tial candidate.

Reproduction is a fundamental right in a free society.
Denying ovum donation to a population of women who
must rely upon it to procreate essentially negates free-
dom and harms women’s reproductive choices. Neverthe-
less, taking into consideration the mother and child’s wel-
fare it is our belief that an age limit should be applied.
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In any learned profession to set specific standards of con-
duct, which guide the behavior of its members, it is impor-
tant to adhere to a code of ethics.

Bioethics has been defined by the International Association
of Bioethics (IAB) as the study of ethical, social, legal, phi-
losophical and other related issues arising in health care and
biological sciences (1).

In the eighties the ethical principles known included: Au-
tonomy, Beneficence, Non-malfecience and Justice (2).
Because of rapid expansion of scientific knowledge and ad-
vancements in Human research particularly Human repro-
duction, there was a pressing need to expand the ethical prin-
ciples. The Universal Declaration on Bioethics and Human
Rights was developed by UNESCO in 2005. Its articles 3-
17" outlined the various ethical principles and liked them
to Human rights (3).

These principles included Human dignity and human ri-
ghts, benefit and harm, Autonomy and individual respon-
sibility, consent, persons without the capacity to consent,
respect for human vulnerability and personal integrity, pri-
vacy and confidendality, equality, justice and equity, non-
discrimination and non-stigmatization, respect for cultu-
ral diversity and pluralism, social solidarity and cooperation,
social responsibility and health, sharing of benefits, protec-
ting future generations, and protection of the environment,

the biosphere and biodiversity.

Why ethics is particularly important
in human reproduction
and women’s health

Obstetrics and Gynecology as it deals with all of life’s major
passages - conception, birth, reproduction, aging, and death
- have witnessed very major medical advances that created
unexpected ethical dilemmas for our discipline. The mo-
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ral dilemmas that face Obstetricians and Gynecologists ran-
ge from public advocacy for the very basic needs of women’s
health and rights to the most intricate issues surrounding
the growing knowledge and use of the human genome. De-
spite tremendous progress in the medical and health field,
yet disparities in reproductive and sexual health care are so
huge between North and South. This is very evident by
looking at some of the indicators of reproductive and sexual
health.
Each and every year there are 287.000 maternal deaths and
99% of these deaths occur in developing countries. There
are 222 m. in developing countries with unmet need for
contraception, 80 m. Unwanted pregnancies, 46 m. Indu-
ced abortion, 19 m. unsafe abortion (97% in developing
countries) (4,5).
Each and every year there are 340 m. New curable STIs,
500,000 Cases of cervical cancer, 270,000 deaths from cer-
vical cancer, >200,000 Deaths in developing countries (80%)
(6).
Globally in the year 2009 there were 38.6 People living with
HIV/AIDs, and 1.8m. AIDs related deaths (7).
Globally the adolescent birth rate per 1000 women aged
15-19 years (1991/2010) was reported to be 49 and as high
as 116 in the least developed countries (8). Adolescent pre-
gnancy is associated with a high maternal mortality and mor-
bidity. Pregnancy is the leading cause of death in Adolescents
(15-19 years) (9, 10).
Globally each and every year there are: 50,000-100,000
new cases Obstetric fistula and 2m. women are living with
fistula mostly among young women and adolescents in de-
veloping countries (11).

In developing countries where MM is high, fistula may oc-
cur at a rate of two-three cases/1000 pregnancies (11).
Globally 100-140 m. women and girls have been subjec-
ted to female genital mutilation (FGM). > 91 m. in Afri-
ca alone and about 6.5-10 m. women and girls have been



subjected to reinfibulation. In spite of global efforts to era-
dicate FGM and stop health care providers from performing
FGM. 3 m. gitls are subjected to FGM/C every year and
many of these are performed by health care providers (12-
14).

There are 70- 80 mill. couples suffer from infertility mo-
stly in developing countries (15). Using demographic de-
finition there are >186 mill. ever married women of repro-
ductive age (15-49) in Developing countries (except Chi-
na) who suffer from childlessness (16).

In developing countries infertility is associated with psycho-
logical and social consequences including; fear, guilt, self bla-
me, depression and helplessness, social violence and isola-
tion, economic deprivation, total loss of social status, high
risk of exposure to ST1 and HIV, and starvation/disease/sui-
cide (17).

Ethical guidelines in human
reproduction

Human Reproduction and women’s Health including sexual
and reproductive health are essential component of human
rights. They should never be transferred, renounced or de-
nied for any reason based on race, age, language, religion,
national origin, political opinion or economic conditions.
Women tend to be vulnerable because of social, cultural and
economic circumstances and need protection. Women have
the right to the highest attainable standard of health care
for all aspects of their reproductive health including their
sexual health. Women themselves should be able to choo-
se when to reproduce, how often, how many and what
method they would use.

In the past women’s health care, particularly in reproduc-
tion, has often been dominated by the paternalism of their
health care providers and the dominance of their male part-
ners.

The principle of autonomy emphasizes the important role
women should play in the decision-making in respect to
their reproductive and sexual health care.

The present state of the art including risks, benefits and al-
ternatives should be clearly explained to women before they
make their own person-centered decision and consent, whi-
ch should be respected.

Obtaining women’s free informed consent or dissent
should be a continuing process with the right to withdraw
consent at any time, and protection of those incapable of
free informed consent.

The professional responsibility model of Obstetric Ethics
should guide clinical practice on the basis of ethical obli-
gations to both the pregnant and fetal patient. Obstetri-
cians should identify and balance obligations to both the
pregnant and fetal patient, with neither automatically re-
ceiving priority (18).

Physicians when providing reproductive and sexual health

services should make every effort to ensure privacy of their
patients and protect confidentiality of all information di-
sclosed to them. Obstetricians and gynecologists have a re-
sponsibility to consider women’s well-being and psycholo-
gical satisfaction with the care they are provided with, such
as providing youth friendly clinics or integrated clinics to
avoid stigmatization. Justice requires that all be treated with
equal standard irrespective of the socioeconomic status and
have equal access to their health needs without discrimi-
nation or coercion.

When resources are limited provision of life saving health
services and tackling public health problems take prece-
dence to provision of expensive reproductive health tech-
nology eg. ART.

However social responsibility and justice necessitate that
people should not be deprived from advanced technology
on the basis of their social background.

A mechanism had to be found to provide the modern te-
chnology service for the needy who cannot afford it.

It has been estimated that the optimal utilization of ART
is 1500 cycles/one million population (19). However in de-
veloping countries ART provision varies between 60-200
cycles/ one million population (20).

The proportion of ART cycles is a reflection of a balance
between availability and access. Access to ART is not de-
pendent on the wealth of the country, but rather the distri-
bution of wealth, as well as social and geopolitical reasons
21).

Since the birth of Luis Brown 25 July 1978 ART,
whether in vivo or in-vitro, enabled women to conceive
without having sex. This challenged the age-old ideas and
provoked discussion among all cultures & religions. ART
made it possible for the involvement of a third party in the
process of reproduction whether by providing an egg, a
sperm, an embryo or a uterus. Furthermore ART opened
the door for several other practices including gender selec-
tion, PGD, PGS cryopreservation of gametes, embryos and
gonads, genetic manipulation and stem cell research.
Globally ART created the most bizarre and inconsistent
attitude. ART; varied markedly in different parts of the world
based on religious, cultural and legislative influences (22-
24).

Reproductive Tourism lead to cross border of the elets to
have ART practices not allowed at home countries, resul-
ting in discrimination against and exploitation of the needy
and disadvantaged women.

If the physician is either unable or unwilling to provide a
desired medical service in reproductive health based on non
medical reasons as conscientious objection to treatment
he/she has an obligation to appropriate referral of the pa-
tient. It is professional obligation to advocate for the ri-
ghts and security of each obstetrician and gynecologist to
practice their profession within the law and with protec-
tion from interference or intimidation from any source go-
vernmental or nongovernmental (25).
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Islamic perspectives in human
reproductive

The teaching of Islam covers all the fields of human acti-
vity; spiritual and material, individual and social, educatio-
nal and cultural, economic and political, national and in-
ternational. The instructions that regulate everyday activity
of life to be adhered to by an observant Muslim are called
Shari’aa. There are two sources of Shari’aa in Islam: primary
and secondary. The primary sources of Shari’aa in chrono-
logical order are: the Holy Quran, the very words of God,
the Sunna and Hadith, which is the authentic traditions and
sayings of the Prophet Mohamed as collected by speciali-
sts in Hadith, Igmaa, which is the unanimous opinion of
Islamic scholars or Aaimma and analogy (Kias), which is
the intelligent reasoning, used to rule on events not men-
tioned by the Quran and Sunna, by matching against si-
milar or equivalent events ruled on. The secondary sour-
ces of Shari’aa are Istihsan, which is the choice of one of se-
veral lawful options, views of Prophet’s companions, cur-
rent local customs if lawful, public welfare and rulings of
previous divine religions if they do not contradict the pri-
mary sources of Shari’aa. An observant Muslim resorts to
secondary sources of Shari’aa in matters not dealt with in
the primary sources. Even if the action is forbidden, it may
be undertaken if the alternative would cause harm. The Sha-
ri’aa is not rigid. It is flexible enough to adapt to emerging
situations in different times and places. It can accommo-
date different honest opinions as long as they do not con-
flict with the spirit of its primary sources and are directed
to the benefit of humanity (Gad El Hak, 2000; Serour,
2002a). Islam is a religion of Yusr (ease) not Usr (hardship)
as indicated in the Holy Quran (Sura al Bakara, 2:185). The
broad principles of Islamic jurisprudence are permissibility
unless prohibited by a text (Ibaha), no harm and no haras-
sment; necessity permits the prohibited and the choice of
the lesser harm (24).

Safe motherhood

Marriage, pregnancy and childbirth and family formation
are the basic unit of the society in Islam. Islam has highly
valued motherhood as pregnancy and child birth are respon-
sible for the continuation of Human species on earth.
Islam has ordered safe motherhood and care of pregnant
and lactating mothers and child spacing as outlined in its
primary sources.

“And We have commended unto man kindness toward pa-
rents. - His mother beareth him in weakness upon weak-
ness, and his weaning is in two years - Give thanks unto Me
and unto thy parents. Unto Me is the journeying”. (Lok-
man: 14), “...and harass them not so as to straiten life for

them. And if they are pregnant, then spend for them till they
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bring forth their burden”. (Al talag-6) and “Shall suckle their
children for two whole years; (that is) for those who wish
to complete the suckling. The duty of feeding and clothing
nursing mothers in a seemly manner is upon the father of
the child. No-one should be charged beyond his capacity.
A mother should not be made to suffer because of her child,
nor should he to whom the child is born (be made to suf-
fer) because of his child. And on the (father’s) heir is incum-
bent the like of that (which was incumbent on the father).
If they desire to wean the child by mutual consent and (af-
ter) consultation, it is no sin for them; and if ye wish to give
your children out to nurse, it is no sin for you, provide that
ye pay what is due from you in kindness. Observe your duty
to Allah, and know that Allah is Seer of what ye do” (Al Baka-
ra:233).

The Profit Mohamed (PBUH) was asked who most deser-
ve my care. He (PBUH) said: “your mother, then your
mother, then your mother, then your father.

The Holy Quran also say: And one of [Allahs] signs is, that
He has created for you mates from yourselves, that you may
dwell in tranquility with them, and has ordained between
you Love and Mercy. (Al- Roum:21)

FGM

FGM is harmful, unethical and has no religious basis what
so ever. It has been condemned by Al Azhar based on se-
veral verses in the Holy Qur'an and authenticated sayings
of Profit Mohamed (PBUH) (13). From an Islamic perspec-
tive, there is no single verse in the Qur’an that relates ex-
plicitly or implicitly to female circumcision. The use of the
general term “Sunna circumcision” is nothing but a form
of deceit used to misguide people and give the impression
that this act is one of the Islamic practices. As for the tra-
ditions attributed to the Prophet (PBUH), scholars of the
past and the present have agreed that none of these tradi-
tions are authentic and therefore should not be attributed

to the Prophet (PBUH) (26).

Family planning

Islamic shariaa also has called for child spacing and family
planning, The sahaba themselves practiced al —azl at the time
of the Prophet (PBUH). He came to know about it and
did not prohibit them according to Jabir’s tradition repor-
ted in Muslim, and while the Holy Qur’an was being re-
vealed as reported in al-Bukhari. Thus it is evident that al-
azl for temporary prevention of pregnancy is permissible (ja'iz)
and Lawful. The majority (jumhour) of jurists (fuqaha) in
the legal schools (madhahib) agree with the permissibility
of al-azl (coitus interruptus) (27).

Imam al ~Ghazali, (Shafe’i). In his book /ya Ulum al Din,
Imam al -Ghazali, who is a Shafe’i, classified earlier and con-



temporary opinions of his time into four groups: uncon-
ditional permission; permission if wife consents and prohi-
bition if she does not; permission with slave but not with
free wives (now obsolete). Al —Ghazali, allowed al —azl for
health and economic reasons and even to preserve a woman's
figure and beauty for the continued enjoyment of her life
with her husband. Temporary methods like contraceptive
pills, IUDs, injectables, implants, condoms, diaphragms or
other methods are permitted as long as there is no perma-
nent impairment of fertility. Modern methods are better than
al-azl because they allow normal and complete marital re-
lations. Permanent contraception is also permitted if pre-
gnancy and child birth endanger the life of the mother.
Grand Sheikh Al AzharGad El Haq had indicated: a tho-
rough review of the Qur’an reveals no text (nuss) prohibi-
ting the prevention of pregnancy or Planning of pregnancy
However there are several traditions of the Prophet that in-
dicate its permissibility (27).

Assisted Reproductive Technology (ART)

If ART is indicated in a couple (H&W) as a necessary line
of treatment it is permitted and even encouraged as it pre-
serves humankind (24).

In Islam there are two different factions which have diffe-
rent positions on ART practices:

The Sunni Guidelines: All Fatwas finally agreed to the fol-
lowing guidelines: no mixing of genes, no sperm donation,
no egg donation, no embryo donation, and no surrogacy.
However, the Shi'aa guidelines differ from the Sunni gui-
delines it has “opened” to third-party donation, via fatwa
from Ayatollah Ali Hussein Khomeini in 1999. Third-party
participation including egg donation , sperm donation and
surrogacy gained acceptance in parts of the Shi'ite world
(24).

Other approved practices in ART in the Muslim world in-
clude Multifetal pregnancy reduction (MFPR) in high or-
der multiple pregnancy, Pregnancy in the postmenopause
using patient’s Cryopreserved oocytes, and Sex for medi-
cal and social reasons if it does not involve discrimination
against either sexes (28, 29).

Sex selection is of particular ethical concern when it is dri-
ven by value differences ascribed to each sex or that arise
from pervasive gender stereotypes (30).

Conclusion

Health care providers should ensure women’s access to ethi-
cally acceptable quality health services in Human Repro-
duction and women’s Health in a patient’s friendly facility
which ensures patients confidentiality and satisfaction. Pro-
vision of care should be patient centered, sensitive to pa-
tient’s capacity to consent, particularly adolescents, and takes
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account of the issue of conscientious objection to treatment.
The ethical principles applied today in Human Reproduc-
tion have been outlined in instructions of Islamic Sharia’a.
Violation of these principles is due to misconception and
misinterpretation of some Muslims and Muslim commu-
nities of Islamic Sharia’a.
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Introduction

It is well known that there are some patients who can-
not respond properly by the exogenous administration
of gonadotropin preparations. It is also reported that
plasma estrogen can modify the activities of gonado-
tropin receptors. However, there are still some patients
who cannot be treated by this method. Present study
was performed to elucidate whether exogenous admi-
nistration of estrogen with a small amount of testo-
sterone was effective to improve the response of go-
nadotropin administration in the patients of severe poor
responders.

Subjects and Method

Sixteen patients who had resistances to gonadotropin the-
rapy, and could not succeed by the administration of the
exogenous estrogen therapy were subjected (34.7+/-2.2
years old). All of them had experiences of previous treat-
ment of hMG (up to 600iu/day), and could not respond
to the treatment. Then, exogenous estrogen (conjuga-
ted equine estrogen: 2.5mg/day) and testosterone cream
(trans-dermal, 0.6mg/day) was administered for 2
weeks with Gn-RH agonist. After that, hMG prepara-
tion of 150iu/day was administered to the subjects with
estrogen, testosterone and Gn-RH agonist in the gradual
increasing method up to 600iu/day, and the follicular
growths were observed by the transvaginal ultrasonic scan-
ner. Plasma estradiol levels were also measured when the
matured follicles were observed. Then, 10000iu of hCG
was injected when the matured follicles (diameter over
18mm) were observed, and the proper luteal support (pro-
gesterone vaginal tablets, 200mg/day) was also done.
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TaBLE 1 - PHARMACEUTICAL PREPARATIONS IN THIS
STUDY.

Pharmaceutical Preparations:
Gn-RH agonist: Buserelin nasal spray 900ug/day

Estrogen: Conjugated Equine Estrogen 2.5mg/day

Testosterone: Testosterone cream (Glowmin TM,
testosterone 10mg/g, administered on genital surface)
hMG: from 150iu/day, gradual increase up to 600iu/day
hCG: 10000iu/day in the date of matured follicles observed
(follicular diameter >18mm)

Luteal support: Progesterone vaginal tablet 100mg/day for
3 weeks after hCG administration

Scheme of the Protocol

Gn-RH agonist+estrogen
luteal support

- +testosterone |
prep.l hMG150—600iu  hCG10000iu
! l !
’_'*** follicular
withdrawal diameter>18mm
bleeding

Figure 1 - Scheme of the protocol of this study.

The pharmaceutical preparations and the scheme of the
protocol were shown in Table 1 and Figure 1.

Results

The ovulations were observed in 10 of 16 patients. Pla-
sma gonadotropin levels decreased in the beginning of
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Figure 3 - The dynamics of plasma estradiol levels.

this study by the exogenous administration of conjugated
equine estrogen, and after that, both FSH and LH in-
creased by the administration of hMG preparations (Fi-
gure 2). Plasma estradiol levels increased up to 2220.5+/-
472.2pg/ml in the ovulatory phase in response to
hMG administration, and the matured follicles were ob-
served during this protocol (Figure 3). Plasma testoste-
rone levels were maintained in the adequate levels by the
administration of testosterone cream (Figure 4).

Four patients could conceive with this method. Seven ca-
ses of the ovarian hyper-stimulation syndrome (OHSS) were
observer during this study, however, all of the OHSS com-
plicated cases were mild to moderate, grade I-II (Table 2).
There were no severe side effects during the protocol.

Discussion and Conclusion

There were some reports that the sensitivity of the go-
nadotropin receptors could be improved by the exogenous
administration of estradiol. We already reported that the
exogenous estrogen administration together with Gn-RH
agonist and hMG preparation was effective in the patients
of gonadotropin resistant syndrome. However, there were
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Figure 4 - The dynamics of plasma testosterone levels.

TasLE 2 - CLINICAL RESULTS OF THIS STUDY.
Clinical Data of the Study

Ovulation rate: 10/16 cases (62.5%)
Pregnancy rate: 4/16 cases (25.0%)
Total dose of hMG: 2436.2+239.0 iu
OHSS: 7/16 cases (43.8%), grade I-1I

Scheme of the Mechanism

Hypthalamus

%
Gn-RH agonist

X feedback

Pituitary

hMG-hCG
. <
Estrogen Testosterone

Gn receptor T 1

Figure 5 - The speculation of the mechanism for the ovulation induction dur-
ing this study.

some patients who could not respond this regimen. The
present study was performed to elucidate whether small
amount of testosterone adding could improve the ovarian
response during hMG treatment in the patients of seve-
re poor responders. As the results, the ovulations were in-
duced by this protocol, and some patients could be con-
ceived by this regimen without severe side effects.

This is a clinical trial, and the precise mechanism of
this regimen is not so clear. However, it is suggested that
the exogenous testosterone and estrogen may have
some effect to improve the sensitivity of the gonadotropin
receptors in the ovaries (Figure 5).
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Introduction

An important indicator of reproductive health is ferti-
lity - the fertilisation ability of a mature organism. Ac-
cording to domestic and foreign researchers, the incidence
of female infertility is within 10 to 25 % (3, 7-11). As-
sisted reproductive technologies (ART) are an effective
method of infertility treatment. At present, about 4 mil-
lion children have been born due to ART. In Ukraine,
there are 34 successfully functioning clinics where
ART are applied.

The effectiveness of infertility treatment with ART cy-
cles is at an average of 30 %. The percentage of failed
ART, i.e. failed pregnancy is 70 % (3, 7).

With controlled ovarian stimulation (COS), preferen-
ce is given to the most effective, safe and cost-effective
medication and their dosage schedules.

With COS, the following groups of drugs are used:ana-
logues of gonadotropin releasing hormone (GnRH) for
blocking hypophysis functioning (GnRH agonists and
antagonists); direct (urinary and recombinant gonado-
tropins) and indirect follicle growth and development
inducers (nonselective modulators of oestrogen recep-
tors and aromatase inhibitors); ovulation triggers (hu-
man chorionic gonadotropin (HCG), GnRH agonists,
and others); with a view to planning COS cycles and pre-
venting cyst formation, combined oral contraceptives
(COC); for stimulating endometrium maturation,
estradiol medicines; and for supporting the lutein pha-
se, natural micronized progesterone.

One of the key medicines for COS is GnRH analogues.
The GnRH structure was decoded in 1971 in San Fran-
cisco by A. Schally and collaborators. In 1977, this study
was awarded the Nobel Prize in medicine. After the
GnRH molecule was decoded, GnRH analogues were
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synthesised. Their structure is close to gonadoliberin,
but they differ by higher affinity to GnRH receptors:
GnRH agonists (triptorelin, goserelin, buserelin, and
leuprolide) and GnRH antagonists (ganirelix and ce-
trorelix).

GnRH agonists and antagonists were obtained simul-
taneously in 1972, though GnRH antagonists were im-
plemented in clinical practice much later. The defi-
ciencies of first-generation GnRH antagonists were as
follows: an insufficiently pronounced effect, a relatively
short half-life, allergic reactions due to stimulation of
receptors of mastocytes and release of histamine, and
poor solubility. Only the third generation of GnRH an-
tagonists was free of these deficiencies. Modern GnRH
antagonists have excellent indicators as per degree of inhi-
biting peak LH secretion and a low anaphylaxis-pro-
voking potential.

Introducing GnRH antagonists into clinical practice
allows stimulating ovaries at a modern and safe level,
with short and simple drug administration to meet pa-
tient interests. Such distinctive features of GnRH an-
tagonists as inhibition of gonadotropin secretion with
receptor internalisation on gonadotropes, and speedy
and reversible action made it possible to improve COS
protocols dramatically without reducing their effecti-
veness.

The advantages of the COS protocol with antagonists
are as follows: reducing stimulation time in the ART cy-
cle by 1 to 2 days; a much faster increase in follicle si-
zes in the first days after stimulation with gonadotropes;
the possibility of obtaining ovums from females with a
reduced follicle reserve; the possibility to obtain a mo-
derate amount of ovums and embryos from patients with
a polycystic ovarian disease (PCOD); the potential pos-
sibility of a section of patients to refuse support of the



yellow body function in the post-transfer period; redu-
cing the number of moderate and severe forms of the ova-
rian hyperstimulation syndrome (OHS); and reducing
the dose of the required exogenous follicle-stimulating
hormone (FSH) due to absence of suppression of the en-
dogenous FSH during early follicle development redu-
ces the duration and cost of treatment due to decreasing
gonadotropin dosage.

However, using antagonists with COS can cause asyn-
chronous follicle growth, decreasing ovary output, and
progestation incidence rate reduction with an increased
output level of serum progesterone.

The objective of research was to develop and evaluate the
effectiveness of applying the ART protocol using
GnRH antagonists with account of the serum proge-
sterone level.

Materials and methods

We supervised 240 infertile females who required in-
fertility treatment with application of ART methods, and
who had high probability of OHS occurrence with COS
due to the following factors:

¢ The female age was under 33;

Ultrasonic diagnostics on the 2™ or 3" day of the
menstrual period indicated over 10 antral follicles in
each ovary;

The level of the serum anti-Mullerian hormone is >
5 ng/ml;

Obrtaining over 10 ovums during prior COS; and
OHS development during prior COS.

Group I consisted of 120 patients who, on the 2" day
of the menstrual period, had a serum progesterone le-
vel lower than 1.5 ng/ml. Group II consisted of 120
females who, on the 2" day of the menstrual period,
had a serum progesterone level higher than 1.5 ng/ml.
Groups I and II were divided into 2 subgroups, the treat-
ment one (IT and II'T) and the comparative one (IC
and IIC). The patients of the treatment groups (IT and
IIT, with 120 females) were subjected to the COS pro-
tocol with GnRH antagonists (ganirelix) with account
of the serum progesterone level. The comparative grou-
ps (IC and IIC, with 120 females) were treated to the
standard COS protocol with GnRH antagonists (ga-
nirelix).

The COS method with GnRH antagonists, which was
applied to the treatment groups, comprised the following.
If the serum progesterone level on the 2" day of the men-
strual period was higher than 1.5 ng/ml, starting on the
2" day of the menstrual period, the GnRH antagonist
ganirelix (Orgalutran) was prescribed 0.25 mg/daily for
three days, and the serum progesterone level was con-
trolled dynamically on the 5" day of the menstrual pe-
riod. If it was lower than 1.5 ng/ml, starting on day 5
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of the menstrual period, a fixed dose of 150 to 250 TU
of gonadotropin was prescribed.

If the serum progesterone level on the 2" day of the men-
strual period was lower than 1.5 ng/ml, starting on the 2™
day of the menstrual period, an average fixed dose 150
to 250 IU of gonadotropin was prescribed.

Both with the level of serum progesterone on the 2" day
of the menstrual period lower than 1.5 ng/ml and hi-
gher than 1.5 ng/ml, ultrasonic diagnostics was perfor-
med on the 6™ or 7" day since administration of gona-
dotropins. If follicles with a size 214 mm were detected,
the GnRH antagonist ganirelix (Orgalutran) was pre-
scribed 0.25 mg/daily for 4 to 5 days until the size of the
leading follicle was >18 mm in diameter and no less than
3 follicles had a diameter of >16 mm. After this, the ovu-
lation trigger HCG 10° IU was prescribed one-time, and
the selective agonist of B2-dopamine receptors quina-
golide (Norprolac) was prescribed 0.025 to 0.6 mg daily
for 8 days. When administering the trigger dose of HCG,
the period between administration of ganirelix and the
last administration of ganirelix and HCG did not exceed
30 hours, with preference given to the last administra-
tion of ganirelix on the day of administering HCG. For
instance, if ganirelix was administered before 12:00, mor-
ning administration of ganirelix was mandatory on the
day of administering HCG. If ganirelix administration
was scheduled for the evening, administration of gani-
relix on the day of HCG administration could be omit-
ted. In 34 to 36 hours after administering the ovulation
trigger HCG, transvaginal paracentesis of follicles was
done and ovums were taken. During paracentesis, 0.2
mg of terlipressin (Remestyp 2 ml) was administered in-
travenous.

To relieve ART specialists and embryologists from
working on days off and holidays, prior to initiating the
ART cycle, 4 mg oestrogen was prescribed starting from
the 25™ day of the previous menstrual period prior to
starting stimulation. Gonadotropin administration was
started on certain days of the week to take ovums and
cultivate embryos during workdays.

In the comparison groups, the conventional protocol for
stimulation with GnRH antagonists (Orgalutran) was
applied.

Ultrasonic diagnostics of the small pelvis organs was
performed using transabdominal and transvaginal con-
vex transducers with a frequency of 3.5 and 5 MHz re-
spectively.

The levels of FSH, LH, estradiol, progesterone, and the
anti-Mullerian hormone in the serum of the peripheral
blood were determined using the immunoradiological
and enzyme-linked immunosorbent assay methods
with kits made by Instar (U.S.A.), Amerham (Great Bri-
tain), and Sea Ire Sorin (France).

The data obtained were treated using analytical methods
and analysis of variance.



Results and discussion

The patients of the study groups have demonstrated no
valid differences as per age, menstrual period indicators,
ovarian reserve, duration and cause of infertility, and their
somatic, gynaecological and infectological case histories.
Clinical studies have shown that the antagonists appli-
cation method, with account of the serum progestero-
ne level with COS, has reduced the moderate OHS in-
cidence rate in a group with a progesterone level on the
2" day of the menstrual period lower than 1.5 ng/ml by
a factor of 5.99 (p<0.05), and in the group with the pro-
gesterone level on the 2" day of the menstrual period
higher than 1.5 ng/ml, this rate was reduced by a fac-
tor of 6.01 (p<0.05).

In three patients from the comparison group, severe OHS
occurred in one patient (1.67 %) from group IC and in
two patients (3.33 %) from group IIC.

Using the antagonist (ganirelix) application method with
COS with account of the serum progesterone level has
resulted in an overall reduction in the moderate and se-
vere OHS incidence rate during ART in treatment grou-
ps IT and IIT, as compared to groups IC and IIC, from
17.50 % (21 cases) to 2.50 % (3 cases), i.e. by a factor
of 7.00 (p<0.05).

As the Table 1 shows, the rate of occurrence of bioche-
mical and clinical pregnancy, and involuntary abortion
and delivery by transfer in groups with a progesterone le-
vel less than 1.5 ng/ml on the 2™ day of the menstrual pe-
riod after ART in groups I and II did not differ credibly.
After performing ART using the antagonist (ganirelix)
application method with account of the serum proge-
sterone level with COS in group II'T with a progesterone
level exceeding 1.5 ng/ml on the 2™ day of the menstrual
period, as compared to ART applied using the con-
ventional method in group IIC, the rate of biochemi-
cal pregnancies by transfer was 2.09 times higher (23
(38.33 %) vs. 11 (18.33 %), p<0.05), that of clinical pre-
gnancies by transfer was 2.50 times higher (20 (33.33
%) vs. 8 (13.33 %), p<0.05), and that of pregnancy by
transfer was 4.50 times higher (18 (30.00 %) vs. 4 (6.67
%), p<0.05).

TaBLE 1 - ART APPLICATION RESULTS IN STUDY GROUPS.

Applying ART with administration of antagonists (ga-
nirelix) with COS with account of the serum progeste-
rone level has resulted in an increased rate of delivery of
live infants as compared to the conventional method of
applying GnRH antagonists with COS from 20 (16.67
%) to 40 (33.33 %) cases, i.e. two-fold (p<0.05).

In our opinion, the reduction in the rate of ART failu-
res (failed pregnancy) and occurrence of OHS when using
the GnRH antagonist (ganirelix) application method with
COS with account of the serum progesterone level has
occurred due to the coupling of three essential factors:
with COS, “flexible” administration of GnRH and
FSH antagonists depending on the progesterone le-
vel in the blood serum;

prescribing quinagolide, a selective agonist of f2-do-
pamine receptors; and

administration of the vasoconstrictor agent terlipressin
during transvaginal paracentesis of follicles.

With COS, coordinating as per the method developed
the time of administering GnRH and FSH antagonists,
and the serum progesterone level, will reduce the num-
ber of cases of failed onset of pregnancy due to the fol-
lowing. Two sources of producing progesterone from cho-
lesterol exist: in granulose cells under the effect of FSH
and in the thecal membrane cells under the effect of LH.
ESH affects the granulose cells and facilitates conversion
of cholesterol to progesterone, which enters the thecal
membrane cells wherein it converts to androgens under
the effect of LH. The androgens then again enter the gra-
nulose cells where they are converted to oestrogens. In
an ovary with several dominant follicles stimulated by
high FSH concentrations, one can predict production
of a greater amount of progesterone rather than in the
presence of one dominant follicle in a normal cycle in
the middle of the follicle phase. Apart from increased FSH
stimulation when applying ART and an increased
number of follicles, there are other factors which affect
the progesterone level, including suppression of LH pro-
duction by GnRH antagonists and, as a result, reduced
progesterone-to-oestrogen conversion. The increasing pro-
gesterone level, occurring due to the joint action of the-
se factors, affects endometrium development without af-

Group I (n=120)

Group II (n=120)

25 (41.67 %)
22 (36.67 %)
0 (0.00 %)
22 (36.67 %)

Biochemical pregnancy by transfer
Clinical pregnancy by transfer
Involuntary abortion by transfer
Delivery by transfer

Indicator Treatment group Comparative group Treatment group Comparative group
IT (n=60) IC (n=60) IIT (n=60) IIC (n=60)

Moderate OHS 1 (1.67 %)* 6 (10.00 %) 2 (3.33 %)* 12 (20.00 %)

Severe OHS 0 (0.00 %) 1 (1.67 %) 0 (0.00 %) 2 (3.33 %)

20 (33.33 %)
18 (30.00 %)
2 (3.33 %)
16 (26.67 %)

23 (38.33 %)*
20 (33.33 %)*
2(3.33 %)
18 (30.00 %)*

11 (18.33%)
8 (13.33 %)
4(6.67 %)
4(6.67 %)

Note. * — the difference is statistically valid with regard to the respective comparison group indicator.
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fecting the embryo. This can result in asynchronicity
between embryo growth and endometrium receptivity
during implantation. In turn, this can lead to implan-
tation failure, and hence, failed pregnancy. According
to the COS protocol developed, synchronisation of en-
dometrium transformation and ovum and embryo ma-
turation takes place due to protocol implementation flexi-
bility based on accounting for the serum progesterone
level.

Reducing the OHS incidence rate with COS by applying
the method developed occurs because quinagolide
blocks 32-dopamine receptors and inhibits the vessel en-
dothelium growth factor at the instance of administe-
ring an ovulation HCG dose and after it because HCG
activates vasoactive substances.

Reducing the OHS rate with COS by applying the
method developed also occurs due to administering ter-
lipressin during paracentesis of follicles and taking
ovums. This drug has a pronounced vasoconstriction
effect by increasing the tonus of the smooth muscles
of vessel walls. It also constricts the arterioles, veins and
venules, especially in the abdominal cavity. This re-
duces the blood flow in the smooth muscle organs and
the liver, followed by a pressure drop in the portal sy-
stem.

Conclusions

Controlled ovarian stimulation in infertile patients
with a high risk of occurrence of OHS in ART cycles
using the method of applying GnRH antagonists with
account of the serum progesterone level, as compared to
the conventional method of applying GnRH antagonists,
yields the following results:

* areduction by seven times of such an ART compli-
cation as moderate and severe OHS, and of the re-
spective number of cases of withdrawing females from
the ART program because of this complication;

an increase in the rate of delivery of live infants and
a two-fold decrease in the number of abortive ART
attempts.
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Introduction

For many years the problem of pathogenesis of hyper-
plastic processes including endometriosis has been as-
sociated with the development of “estrogen theory” (6).
Comprehensive studies of the role of reception and me-
tabolism of estrogens in pathogenesis of proliferative pro-
cesses are particularly relevant (1). Proliferative effect is
caused by, on the one hand, estrogen receptor - media-
ted activity, which leads to the accumulation of gene-
tic damages, on the other hand - by P450 cytochrome
- mediated metabolic activation, which has a definite ge-
notoxic effect of metabolites (6). P450 cytochromes ca-
talyze the formation of hydroxy-derivative steroid hor-
mones, particularly estrogens. In this process metabo-
lites are formed — estrogen derivatives, sometimes with
greater proliferative activity than estrogens. Among P450
cytochromes there are three isoforms - CYP1A1/2 and
CYP1B1 that are involved in conversion of estrogens.
P-450 cytochromes 1A1 and 1A2 (CYP1A1, CYP1A2)
catalyze the formation of 2-hydroxyestrone — a metabolite
that has a weak estrogen effect and does not provide a
proliferative effect. The highest catalytic activity of
CYP1ALl is found in 2-hydroxylation, 150.-, 60.- and 4-
hydroxylation. Also, a formation of small amounts of 7ct-
OH-E2 and 160.-OH-E2 is observed. In addition,
CYP1AL1 catalyzes the formation of 6-dehydro-E2. In that
case, if the substrate is estrone (E1), CYP1A1 shows the
highest catalytic activity in formation of 2-OH-E1, 4-
OH-E1, 15a-OH-E1, 6a-OH-E1 and 16a.-OH-E1, at
the same time, small amounts of 7o.-OH-E1 are revea-
led. The ratio of 4-OH and 2-OH metabolites, in the
case of using estradiol (E2) as a substrate, is about 7%,
while in E1 case it is about three times higher (19%) (10,
22). CYP1A2 is approximately 13% of the total content
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of P450 cytochrome in human liver (21) and oxidizes
estradiol (E2) and / or estrone (E1) to their 2-hy-
droxymetabolites, and E1 is hydroxylated about 2 times
faster than E2.

CYP1AL1 is localized in large quantities in microsomal
fraction of liver and is activated in response to certain
food ingredients, as well as cigarette smoke (17).
It is interesting that CYP1B1 is a constitutive isoform
of P450 cytochrome: CYP1B1 expression is stimulated
by estrogens all the time, and CYP1B1 in its turn con-
verts into more active metabolites.

Another representative of P450 cytochrome superfamily
- CYP19 - makes a conversion of androstenedione (11)
and testosterone into estrone (E1) and estradiol (E2) th-
rough a process called aromatization (4, 14, 16, 25). For
this reason CYP19 is also called aromatase. It can be
found in many tissues. In fact, aromatase determines the
process, limiting the rate of E1 conversion. Estrogens
synthesized in the endometrial tissues in situ of andro-
gens by influence of CYP19 enzyme can activate estro-
gen receptors and contribute a launch of promoter type
of tumor formation.

Estrogen metabolism is also possible directly in endo-
metrium influenced by CYP 1A1, CYP 1A2, CYP 1B1
enzymes (13, 19).

A number of papers are devoted to the study of genetic
basis of endometriosis (8). However, it should be noted
that most of these studies have been carried out abroad,
and the results obtained by different research groups are
contradictory and do not provide a clear answer about
the role of genetic factors in pathogenesis and clinical fea-
tures of endometriosis.

In our country the role of gene polymorphisms of estro-
gen metabolism in relation to adenomyosis has been stu-
died extremely insufficiently, which dictates the neces-



sity to carry out such studies in Russian Federation.
The purpose of present study is to analyze the allelic va-
riants of genes of enzymes involved in estrogen meta-
bolism: CYP1A1, CYP1A2, CYP19 (I phase) and
SULT1AL1 (II phase) using RFLP (Restriction Fragment
Length Polymorphism) analysis of women with histo-
logically confirmed adenomyosis and women without
proliferative diseases of pelvic organs.

Materials and methods

The study included 804 patients. Group I (main) con-
sisted of 268 women with adenomyosis. Inclusion cri-
teria were: histological verification of adenomyosis, the
desire of patients to participate in this study. Group II
(control group) - 536 women without proliferative di-
seases of the uterus. Inclusion criteria were: lack of pro-
liferative processes of the uterus histologically confirmed
by ultrasound examination, patients’ desire to partici-
pate in the study.

The average age of women did not differ significantly
and in group I it was 47,9 + 11,27 years; in group II it
was 45,6 + 9,54 years (p = 0,567).

Studies of anamnestic data show that women with ade-
nomyosis often suffer from obesity (66% [CI 60,2-71,5]),
have Oncology in a family history - 4.9% [95% CI 2,9-
8,1], have more hyperpolymenorrhea (94.8% [95% CI
91,4-96,9]), algomenorrhea in 48.5% [95% CI 41,6-
54,5], less likely to use hormonal contraceptives (0.4%
[95% CI 0,06-2,1]) and more often have abortions
(80.5% [95% CI 75,0-85,1]).

Isolation of genomic DNA from buccal epithelium was
performed using a set of DNA isolation. The concen-
tration of isolated DNA was measured by spectropho-
tometry. Amplification of specific regions of the genes
studied was performed by PCR (Polymerase Chain Reac-
tion) method of Mikhailova O. N. et al. (2006) tech-
nique (20). Primers structures are listed in Table 1.
Genotyping was performed by RFLP Analysis of PCR
products of specific regions of genome using the ap-
propriate restriction enzymes: CYP1A1: restriction en-
donuclease Mspl.; CYP1A2: restriction endonuclease
Apal; CYP19: restriction endonuclease SfzNI; SULT1AL:
restriction endonuclease Hhal.

Results and discussion

The results of study are shown in Table 2.

In the group of women with adenomyosis there was
found a reliable increase of frequency of allele C of
CYP1A1 gene (30%) compared to the control one
(10,5%) (OR = 3,69, P = 0,0005). In the same group
there was a reliable increase in frequency of T/C genotype
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TaBLE 1 - SEQUENCES OF PRIMERS FOR PCR.

Gene Sequence of the primers (forward and reverse) Size of
PCR
products
(bp. base
pairs)

CYP1A1l forward 5-TAGGAGTCTTGTCTCATGCC-3'

318
reverse  5-GCACTTAAGCAGTCTGTTTGAG-3'

CYP1A2 forward 5'-TGAGGCTCCTTTCCAGCTCTCA-3'

263
reverse  5'-GAAGCTCTGTGGCCGAGAAGG-3'

CYP19  forward 5'-CGCTAGATGTCTAAACTGAG-3'

208
reverse  5'-CATATGTGGCATGGGAATTA-3'

SULT1A1 forward 5'-GGGTCTCTAGGAGAGGTGGC-3'

270
reverse  5'-GCTGTGGTCCATGAACTCCT -3'

(42,4%) compared with the control group (20,3%) (OR
= 3,43, P = 0,0004). Along with this, the proportion of
C/C homozygotes in the group of women with ade-
nomyosis (8,8%) was higher than that of healthy women
(0,2%) (OR = 36,8, P = 0,0001). The proportion of T/T
homozygotes in the study group (48,8%) was lower than
in the control group (79,5%). It is known that CYP1A
genes belong to 1A subfamily and they encode aryl-hy-
drocarbon-hydroxylase enzyme, which catalyzes the
first step in metabolism of polycyclic aromatic hydro-
carbons (PAHs) and heterocyclic amines. Mspl poly-
morphism of CYP1A1 gene is a single nucleotide sub-
stitution (SNP) T264 — C, the result of which is the
significant increase of enzyme activity by several times
(24, 25). This polymorphism shows the relationship with
the risk of breast cancer (26) and endometrial cancer (13).
Thus, we can assume that the frequency of C allele of
CYP1ALI gene determines the higher activity of enzyme
since this mutation leads to a significant increase of cor-
responding protein activity. It can lead to increased for-
mation of estrogen oxidation products — 4-Hydroxye-
strogens and despite their relatively low activity (about
79% of estradiol activity) (14) they may contribute to
DNA cells damage and cause its malignant degeneration.
Perhaps, in this case carcinogenesis is developed by ge-
notoxic mechanism. A formation of 160.-hydroxy estro-
gens, which have the properties of estrogens and are bioa-
vailable is also possible. In addition, 16a-hydroxy-
estrogens are strongest ER agonists. It should be noted
that in this case a transcription of estrogen-dependant
genes is activated, enhanced by multiple stimulation (29).
Women with estrogen metabolism proceeding primarily by
160.-hydroxylation way are more at risk of developing brea-
st cancer (20, 23). Perhaps, in this case carcinogenesis is de-
veloped by ER-mediated mechanism (promoter type).



TasLE 2 - ALLELIC VARIANTS OF GENES CYP1A1, CYP1A2, CYP19 AND SULT1AL.

Polymorphism Group I n (%) Group II n (%) OR (95% CI) P
CYPIAI

T 238 (70%) 491 (89,5%) 3,69 (2,57 - 5,29) 0,0005
c 102 (30%) 57 (10,5%)

T 83 (48,8%) 218 (79,5%) 3,43 (2,23 - 5,40) 0,0004
T 72 (42,4%) 55 (20,3%) 36,8 (5,12 — 02,98) 0,0001
c/ic 15 (8,8%) 1 (0,2%)

total 170 274

CYPIA2

C 166 (48,8) 296 (28,1%) 0,41 (0,32 - 0,53) <0,0001
A 174 (51,2%) 756 (71,9%)

cc 42 (24,7%) 38 (7,2%) 0,34(0,20 - 0,56) 0,00003
/A 82 (48,2%) 220 (41,9%) 0,12 (0,09 — 0,27) 0,0003
AIA 46 (27,1%) 268 (50,9%)

total 170 527

CYPI19

C 272 (80%) 1011 (94,3%) 4,14 (2,86 — 6,00) 0,0005
T 68 (20%) 61 (5,7%)

c/ic 109 (64,1%) 477 (89%) 4,14 (2,70 - 6,35) 0,0001
T 54 (31,8%) 57 (10,6%) 15,31 (3,13 —74,75) 0,0006
T 7 (4,1%) 2 (0,4%)

total 170 536

SULTIAI

G 206 (60,6%) 593 (55,9%) 0,83 (0,64 — 1,06) 0,149
A 134 (39,4%) 467 (44,1%)

G/IG 59 (34,7%) 166 (31,3%) 0,95 (0,65 - 1,39) 0,863
AIG 88 (51,8%) 261 (49,2%) 0,63 (0,37 — 1,07) 0,118
AlA 23 (13,5%) 103 (19,5%)

total 170 530

Note: n - the number of women, OR - odds ratio, CI - confidence interval.

In the analysis of polymorphic variants of CYP1A2 gene
in women with adenomyosis, there had been detected
significant differences in the frequencies of alleles and
genotypes in comparison with the group of women
without proliferative diseases of uterus. An allele frequency
in patients with adenomyosis (51,2%) significantly dif-
fered from healthy women (71,9%) (OR = 0,41, P
<0,0001). In patients with adenomyosis there was also
observed a reliable reduction of frequency of occurren-
ce of A/A genotype (27,1%) as compared to the com-
parison group (50,9%) (OR = 0,12; P = 0,0004) and C/A
genotype (OR = 0,34; P = 0,00003). This fact may te-
stify that the presence of C/A and A/A genotypes reduces
the risk of adenomyosis. It was observed that in the study
of polymorphism of CYP1A2 gene in 24.7% of cases the-
re was the increase of occurrence of C/C genotype com-
pared with the group of healthy women (7,2%).

According to papers data, the mutation in CYP1A2 gene
also leads to a significant increase of corresponding pro-
tein activity. Based on this fact, it can be argued that the
decrease in the number of mutant alleles determines lower
activity of this enzyme since this mutation leads to a si-
gnificant increase of corresponding protein activity
(27). It can lead to an increase of estrogen background
level due to a slow speed of their oxidation into inacti-
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ve metabolites and can cause hyperestrogenemia state.
The estrogen concentration increase, especially with an
increase of ERa receptor level, is a risk factor for hor-
mone-dependent tumors (19).

For CYP19 gene in women with adenomyosis there had
been detected significant differences in frequency of T
allele occurrence: 20% in women with adenomyosis, and
5,7% in the control group (OR = 4,14; p = 0,0005). Mo-
reover, there was a reliable increase of frequency of C/T
genotype occurrence in women of the main group
(31,8%) compared to the comparison group (10,6%)
(OR =4,14; p = 0,0001) and T/T genotype (OR = 15,31;
p = 0,0006).

In population studies it has been shown that the presence
of mutant allele of CYP19 gene may be associated with
an increased risk of breast cancer (12), endometrial can-
cer (18, 29). In exon 7 of CYP19 gene C — T muta-
tion in codon 264 (Arg264Cys) had been revealed, whi-
ch leads to replacement of Arg aminoacid to Cys in cor-
responding protein, which causes a change of enzyme sta-
bility and its activity increase (28). This fact can also lead
to hyperestrogenemia due to formation of estrogen by
aromatase not only in ovaries but also in other organs
and tissues, such as adipose tissue. In Khvostova research
(2008) it is shown that normally CYP19 activity is not



detected in endometrium, but in malignant endometrial
tissue aberrant gene expression is observed, which leads
to increased activity of this enzyme (9).

Among estrogen-dependent diseases CYP19 expression
is essential for endometriosis confirmed by many
authors (1, 2, 5). First, the high level of aromatase was
found on implants of outside-ovarian endometriosis. Se-
condly, the stromal cells of endometrioid origin in cul-
ture incubated with cAMP showed similarly high levels
of aromatase activity. CYP19 was isolated in samples of
eutopic endometrium with serious endometriosis whi-
ch was absent in the control group, although in much
smaller quantities than in endometriosis implants (3).
It is known that for CYP19 gene polymorphism a nu-
cleotide substitution of C — T at codon 264 is needed.
This mutation affects the enzyme stability, but not the pro-
tein activity. Perhaps this mutation in CYP19 gene is not
the decisive factor for tumors development of this loca-
lization. Nucleotide substitution of G638 — A in the gene
results in a significant decrease of enzyme activity (85%)
in patients with homozygous mutation of His allele.

At present it is known that SULT1A1 has a protective
effect against DNA-damaging effect of catechol estro-
gen metabolites (15). Reduced activity of this enzyme
can lead to increased concentration of estrogens and ca-
techol estrogens, and thus increase the risk of tumors and
have an adverse effect on hormone-sensitive cells of fe-
male genital organs. In addition, SULT1AL1 is involved
in metabolism of carcinogens received from the envi-
ronment, such as heterocyclic and aromatic amines and,
thus, increasing a risk of breast cancer (30). According
to research data by Kolomiets L.A. (2007), women with
wild-type genotype have increased activity of SULT1A1
enzyme compared with carriers of mutant allele (8). Stu-
dies of Gulyaeva L.F. (2010) had showed a significant
reduction of occurrence frequency of mutant allele His
of SULT1A1 gene in patients with non-malignant and
malignant diseases of the uterus (7). SULT1ALI activa-
tion can be caused by external environmental factors. We
can assume that mechanism of chemically induced car-
cinogenesis is involved in occurrence of benign and ma-
lignant tumors of the uterus. However, according to the
results of our study, the analysis of SULT1A1 gene poly-
morphisms in women with adenomyosis there were not
significant differences in allele and genotype frequencies
compared with the comparison group.

Conclusion

Thus, it has been found that patients with histologically
verified adenomyosis had increased frequency of C al-
lele, T/C and C/C genotypes of CYP1A1 gene, A alle-
le, C/A and A/A genotypes of CYP1A2 gene and T al-
lele and C/T and C/C genotypes of CYP19 gene and,

128

on the contrary, decreased frequency of occurrence of
the mutant allele and heterozygous and mutant ho-
mozygous genotype of CYP1A2 gene compared with wo-
men without proliferative diseases of the uterus. These
results allow us to suggest that these polymorphisms have
a significant effect on the activity of these enzymes lea-
ding to increased concentration of biologically active hor-
mones and their metabolites in tissues and promote the
formation of adenomyosis.
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Abstract

Introduction. Premenstrual syndrome (PMY) is a com-
mon disorder during women’s reproductive ages, whi-
ch are characterized by a range of cyclical physical and
psychological symptoms. Since cause of PMS is not clear,
but it is thought that hormonal change, neurotran-
smitters, prostaglandins, diet, drugs, and lifestyle could
effect on it.

Aim. To determine the frequency and severity of pre-
menstrual symptoms in dorm students of Tehran Uni-
versity of Medical Sciences.

Method. In this cross sectional study, 571 volunteer me-
dical students, with age 17-34 years, who accommo-
dated in dorms of Tehran University of Medical
Sciences, were involved after filling in informed con-
sent. Study questioner had three main parts of socio-
demographic, 4th edition of the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-IV) and vi-
sual analog scale (VAS) for assessing severity of pre-
menstrual symptoms.

Results. Average of age was (21.63 + 2.63) years. 89.2%
had experience of PMS. Most prevalent symptoms were,
decreased interest in usual activities (85.4%), affective
liability (83.8%), irritability (81.4%), lack of energy
(76.3%), depressed mood or dysphoria (71.7%), con-
centration difficulties (68.4%), physical symptoms i.e.
breast tenderness, bloating (62.3%), anxiety or tension
(60.7%), marked change in appetite, overeating, or food
cravings (57.5%), feeling overwhelmed (53.1%), hy-
persomnia (58.6%) or insomnia (39.9%).

Conclusions. Due to having experience of PMS in
89.2% of student, it is necessary to do a study for fin-
ding its associated factors, for finding the way for pre-
vention.

© Copyright 2013, CIC Edizioni Internazionali, Roma
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KEey WORDS: Diagnostic and Statistical Manual of Mental Di-
sorders (DSM-1V) - Premenstrual Syndrome - Visual Analog
Scale (VAS).

Introduction

Premenstrual syndrome (PMS) is a common disorder du-
ring women’s reproductive ages, which are characterized
by a range of cyclical physical and psychological symptoms.
It is thought that hormonal change, neurotransmitters, pro-
staglandins, diet, drugs, and lifestyle could effect on it (1).
Symptoms and discomfort level not only vary from one
to another, but also vary from month to month also the-
re may even be symptom-free months. This cause various
report of syndrome (2). Dickerson reported two to ten per-
cent of women have significant premenstrual symptoms
that are separate from the normal discomfort associated
with menstruation (3) Singh et al wrote 30%- 80% of wo-
men report PMS (4), one study in west of Iran, showed
rate of PMS were 98.2% (5), another study in north east
of Iran showed rate of PMS 48.1% (6). There are many
evidences, which had showed that PMS is caused primarily
by cultural factors (7, 8, 9). Regarding to mentioned, and
not having enough evidence for frequency of PMS in Uni-
versity students in Tehran, it seemed it was necessary to
do a research with aim of determining the frequency and
severity of premenstrual symptoms in dorm students of
Tehran University of Medical Sciences.

Method

In this cross sectional study, 571 volunteer medical stu-
dents, with age 17-34 years, who accommodated in dorms



of Tehran University of Medical Sciences, were invol-
ved after filling in informed consent. Research group cho-
se the dorm students for controlling the effect of living
environment of students on PMS and most part of their
diet program. Study questioner had three main parts of
socio- demographic, 4th edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV) and
visual analog scale (VAS) for assessing severity of pre-
menstrual symptoms (0-10). All ethical points were con-
sidered in this study.

Results

The highest groups were in age 21-24 years (Table 1).
Regarding to DSM-1V, 89.2% had experience of PMS.
Symptoms, which had seen were, decreased interest in
usual activities (85.4%), affective liability (83.8%), per-
sistent and marked anger or irritability or increased in-
terpersonal conflicts (81.4%), lethargy, easy fatigability

TasLe 1 - DESCRIPTION OF PERSONAL CHARACTERI-
STICS.

Characteristics Highest Group  No % (Mean + SD*)
Age (year) 21-24 271 47.5 21.63£2.63
Age at menarche (year) 12-14 407  71.3  13.37£1.35
Menstrual duration (day) 5-7 327 535 6.18+1.38

Field of study Medicine 163 285 -

Occupation status Unemployed 542 94.9 -

Economic status Mild 309 541 -

* Standard Deviation (SD).

or marked lack of energy (76.3%), markedly depressed
mood, feeling of hopelessness or self-depreciating thou-
ghts (71.7%), subjective sense of difficulty in concen-
trating (68.4%), physical symptoms (breast swelling, a
sensation of bloating, edema, weight gain, breast ten-

TaBLE 2 - SEVERITY OF PMS SYMPTOMS ACCORDING TO VAS.

No Symptoms of DSM-IV Categories Highest Group No % (Mean + SD*)
according to VAS Square
1 1. Markedly depressed mood 1-2 103 25.2 3.67+ 3.26
2. Feeling of hopelessness or self-depreciating thoughts 1-2 107 27 3.47+ 3.29
2 1. Marked anxiety 1-2 122 32.3 2.94+ 2.96
2. Tension and feeling of being "Keyed up" or "On edge” 1-2 105 35.2 2.26+ 2.86
3 1. Marked affective liability (e.g. feeling suddenly sad or
tearful or increased sensitivity to rejection) 5-6 108 23 4.67+ 3.34
4 1. Persistent and marked anger or irritability or increased interpersonal conflicts 5-6 102 22.4 4.36% 3.32
5 1. Decreased interest in usual activities (e.g. work, school, friends, hobbies) 5-6 123 25.3 4.15+ 3.02
6 1. Subjective sense of difficulty in concentrating 1-2 113 29.5 3.10+2.98
7 1. Lethargy 5-6 128 26.4 4.56+ 3.01
2. Easy fatigability or marked lack of energy 5-6 134 27.4 4.32+2.97
8 1. Marked change in appetite 1-2 139 37.3 2.65+ 2.76
2. Overeating or specific food cravings 1-2 97 36.2 1.98+2.73
9 1. Hypersomnia 5-6 86 26.5 2.85+3.09
2. Insomnia 1-2 116 52.3 1.27+ 2.10
10 1. A subjective change of being overwhelmed or out of control 1-2 89 28.9 2.55+ 3.04
11 1. Breast swelling 1-2 114 36.2 2.26+2.77
2. A sensation of bloating 1-2 125 323 2.85+2.79
3. Edema 1-2 96 43.2 1.45+ 2.32
4. Weight gain 1-2 127 49.8 1.54+ 2.33
5. Breast tenderness 1-2 91 29.4 2.56+ 4.32
6. Headaches 1-2 136 44.6 2.07+2.72
7. Joint or muscle pain 1-2 114 31.2 2.76+ 2.89
8. Back ache 1-2 116 28.4 3.34+ 3.03
9. Stomach/abdomen pain 1-2 98 27.6 3.01+ 3.11

* Standard Deviation (SD).
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derness, headaches, joint or muscle pain, back ache, sto-
mach/abdomen pain) (62.3%), marked anxiety, tension
and feeling of being “Keyed up” or “On edge” (60.7%),
marked change in appetite, overeating or food cravings
(57.5%), a subjective change of being overwhelmed or
out of control (53.1%), hypersomnia (58.6%) or in-
somnia (39.9%). Regarding to VAS for assessing seve-
rity of premenstrual symptoms (0-10) the highest
group, also Mean and standard division is shown in Ta-

ble 2.

Conclusions

Due to having experience of PMS in 89.2% of student,
which is high, it is necessary to do a study for finding
its associated factors, for finding the way for prevention.
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Introduction

Lipoprotein-A (Lp-A) is a genetic variant of low density
lipoproteins, serum levels are genetically determined. The
increase in lipoprotein-A has been associated with an in-
crease in thromboembolic phenomena. Due to the lar-
ge number of studies demonstrating the thrombogenic
potential of lipoprotein (a), the possibility of compli-
cations during pregnancy is high.

Objectives

An increased level of lipoprotein-A can be a new
marker for adverse pregnancy outcome and/or throm-
boembolism risk during pregnancy. Our objective was
to research Lp-A levels in pregnant patients with th-
rombophilia and/or thromboembolism.

Methods

The method used for Lp-A measurement was immu-
noturbidimetry. The reference value for women was
up to 11.0 mg/dL. Values over 60mg/dl were consi-
dered high. The other thrombophilias studied were:
factor V Leiden, prothrombin G20210A mutation, pro-
tein C deficiency, protein S deficiency, antithrombin
deficiency, antiphospholipid antibodies and ho-

mocysteine.

Results

We studied 300 patients diagnosed with deep vein th-
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rombosis (current or past) and/or thrombophilia. They
were divided into 2 groups: patients with increased
Lp-A (Group A), and patients with negative values
(Group B). Group A (GA) had 94 patients and Group
B (GB) had 206 patients. There was no difference in age
or race between GA and GB. The average age was 29,
9 years, the white group equaled 58% and black or brown
equaled 27% in both groups. During pregnancy the dia-
gnosis of fetal growth restriction appeared to be more
significant in Group A (23,6%) compared with 19,6%
of GB population. Comparing the newborns birth wei-
ghts of GA and GB there was no significant difference
between them. Another finding was the reporting of pre-
vious gestational hypertension in 15% of GA patients
(14/94p) compared with 8% of the GB population
(17/206p), but it was highly significant the previous oc-
currence of eclampsia in GA (3/94p)and no reporting
in GB (p<0,05). Another outcome like abnormal pla-
cental findings, fetal distress and postoperative infection
had similar results in both groups. The occurrence of pla-
cental abruption were higher in the group of patients with
high titles of Lp-A (6/19 patients, 31,5%) compared to
the group with low titles of Lp-A (11/75 patients, 14,6%),
although not statistically significant. However, when com-
paring GA with GB for the incidence of placental abrup-
tion the difference was very significant (18% vs 2,9% in
GB(6/2000) (p<0,01) (Figure 1). Another significant fin-
ding was the higher occurrence of thrombosis in pre-
gnancy/puerperium in GA (20 patients, 18%) than in
GB (20 p, 9, 7%)(p<0,04). The reporting of recurrent
thrombosis were higher with high titles of Lp-A(3/19p,
15%), but not significant when compared with GB
(19/20 - 6, 9%).
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Figure 1 - Results of Lp-A and pregnancy morbidities.

Conclusions

These findings suggest that elevated Lp-A is a new th-
rombophilic risk factor in pregnancy and probably a new

marker to be investigated in patients with severe forms
of hypertension in pregnancy, placental abruption /re-
current pregnancy loss and thrombosis in pre-
gnancy/puerperium.
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Introduction

Embryo donation is authorized in France since 1994 and
actually implemented since 2002. Couples who conceived
embryos through IVF, and having satisfied their project
child may choose to give anonymously and free of char-
ge these supernumerary cryopreserved embryos to cou-
ples with double infertility. Beyond 5 years of preservation
without a pregnancy project two others solutions are pro-
posed, destroying or transferring to the research these em-
bryos.

This procedure of Assisted Reproduction Technique (ART)
raises questions about the representations attached to an
embryo. By representation we mean a mental image in-
filtrated by conscious but also unconscious movements.
The historical evolution of medical knowledge tells us
that the term embryo dating from 1361 defined the baby
in utero, whereas the term fetus appeared (1560) (1).
However, the distinction between the two remains a lit-
tle fuzzy sometimes, no objective limit exists. Limit in
medical terms is extended to 3 months (2), but more va-
riable in general population.

The artistic and medical iconography shows initially adult
like representations of the in utero human being (3).
Authors as Jacob Rueff then attempted to describe the
emergence of a human from a shapeless magma (4). The
philosophical definition and the French law mention the
concept of potential person. On a psychodynamic ap-
proach, we know that the representation of the baby is
built gradually during pregnancy, shifting balance
between the narcissistic investment of the baby (exten-
sion of self) and objectal investment (progressive diffe-
rentiation from the self) (5).

About cryopreserved embryos, a study focused on this
issue, seeking to explore the resistance of couples to
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donate or destroy their embryos. This work has shown
how cryopreserved embryo could take various fanta-
stical places for couples: object revealing taboo of in-
fertility, for others it takes the symbolic value of the
fight against infertility, fantasies of immortality may
be involved for some couples, sometimes it conden-
ses all the fantasies of an idealized child whose parents
have dreamed of, but it represent also the risk of fai-
lure and can be invested in a very ambivalent way (6).

Method

We collected among couples waiting for an embryo
donation, their representation of an embryo. Every
couple has to participate to a psychological interview
during this process. During this interview we asked
them what was the first image that came to their mind
at the mention of the word “embryo”.

Results

After approval obtained in 2005, the activity of em-
bryo donation began in January 2006 in Hospital Co-
chin’s CECOS. Between 2006 and 2009, 82 files were
open for couples requesting a gift. Of the 82, 19 cou-
ples were disqualified on medical indication or referred
to another type of ART and 34 couples didn’t carry
on with the procedure. Of the 82 files, we have re-
ceived 29 couples, mandatory step in this procedure.
During clinical interviews we asked the couples
about their perceptions of an embryo. We chose to
limit to a verbal evocation of the “first image that co-
mes to mind with the word embryo”. For a number



of couples, the uncertainty that they will actually be-
nefit from embryo gift froze their representational ca-
pacity. So it was not always possible to ask them this
question, in 11 cases this issue was not discussed. One
of the couples interviewed cannot answer the question.
So we collected 17 verbalizations about an embryo.
For three couples, representation mentioned is that
embryo is like a few cells (Group 1).

Three other couples evoke the combination of gametes
(oocyte and sperm) to create an embryo (Group 2).
Four couples evoke the embryo as a baby already for-
med. “A baby who is already ours” said a couple.
Another couple highlight that their religious beliefs
determines the fact that embryo is already a child. A
third think as the embryo donation as an early
adoption. For the fourth couple, the man can express
his thought that it was a baby “for sure” and only
talking with the physician help him to understand that
it is rather “ a not ready baby” (Group 3).

For the majority of couples (9/17) the potentiality of
the embryo is highlight: “a future child”, “a poten-
tial of life”. Metaphors are varied: “as plant bulb” ...
“asphere” ... “anegg” ... “asa bean” ... “a sponge...
the beginning of life”. The role of the environment
is enunciated by some couples, a young woman said
“a little being who will grow only if it has a good en-
vironment” (Group 4).

Discussion

When the couples reefer embryo as a few cells, they
us a dehumanized image which allow them to trivia-
lize the issues of donation and define a space of ap-
propriation of this biological material (Group1).

In group 2, three couples answer the question as if the
gift was not an embryo, but more of a double gift. So-
metimes a gamete outweighs the other “as an egg”.
Whereas explanations that is given on the opening of
procedure is very clear, and because double gift is not
allowed in France, these suggestion of a dual gift (egg
spermatozoid) is meaningful. For these three couples,
the donor couple, which could be seen as a rival, is
kept at a distance. Without denying the gift they de-
nied the existence of a couple who had previously con-
ceived these embryos for its own child project.
Whereas in group 3, the representation of a baby is
already formed, and closer to an antenatal adoption,
the existence of the couple who conceived the child
is not denied.

In group 4, couples describing the embryo by using
the metaphor of a potential life. This set of repre-
sentations let the possibility to integrate the uncertainty
of the fate of the embryo at the time of the utero tran-
sference. But also allows them to feel active and able
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to transmit something of them in the embryo who is
not yet fully determined.

The appropriation of the embryo produced outside
of their body, requires a capacity of symbolization in
order to integrate the embryo it into their personal hi-
story and their parentage. At this stage of the process,
their capacity for symbolization is sometimes overwhel-
med and some couples remain close to a factual rea-
lity (Group 1 and 2), for others the process of ap-
propriation is in progress (Group 3 and 4).

It is important to note that to date only four couples
had obrtained the birth of a child. The anticipation,
long in advance, and its uncertainty is challenging.
Some couples protect themselves of a possible disap-
pointment. During the interviews we understood this
limitation of symbolisation as a defence mechanism
and it seemed important to respect it. That is why this
issue has not always been addressed.

Groups 3 and 4 show the complexity of the process
of symbolization. We extract two polarities. Some cou-
ples think at the embryo through its potentiality. The
embryo is determined by its genetic constitution but
its not a complete determination. A potential is re-
vealed with its subsequent implementation. But they
also maintain a form of malleability of the embryo,
the development will be provided by pregnancy, their
education, and their transmission through emotional
and behavioral interactions with the child who will
be born.

Conclusion

Addressed by the pictorial representation the invest-
ment process that couples have of a embryo is rich in
teaching their imaginary world.

Being able during an interview with a psychologist or
psychiatrist put into words these representations
can affect the underlying anxieties, as we have shown
with the representation of the donor couple.
Couples who are in demand of a host embryo are de-
pendent on our structure and sometimes in defensi-
ve positions that do not allowed the development of
potential conflicts arising from this procedure. Go th-
rough this pictorial representation is an open door to
their inner world, can promote the exchange between
the members of the couple and help them to walk
more peacefully towards this type of ART.

Finding balance between the two polarities “poten-
tiality and malleability”, without denying the origin
of this embryo, is a difficult exercise of symbolization.
Psychological interviews with these couples should sup-
port this process.
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Introduction

The literature shows that the number of physicians who
provide maternity care in Canada accounts for less than
half of all family physicians (CWHN 2006). It also shows
that their contribution to the obstetric specialty is de-
creasing (Klein 2000). The reluctance of family physi-
cians to manage childbirth and the low proportion of
midwives providing maternity care in Canada have re-
sulted in involvement of obstetricians and gynecologi-
sts with low-risk pregnancy and, consequently, have in-
creased the number of obstetric interventions and the cost
of care for the government (Klein 2000; CWHN
20006).

The integration of midwives into the healthcare system
and their collaboration with other maternity care pro-
fessionals aim at helping to resolve the shortage of me-
dical personnel, while increasing the overall quality of
maternity care, and achieving the best results for both
women and new-born (Hatem, Sandall et al. 2008). The
perinatal policy of the government of Québec foresees
that midwives will be accountable for 10% of the pre-
natal care and births by 2018. This perinatal policy sta-
ted by the government of Québec suggests that women
who choose to give birth with a midwife in a hospital
setting should have the opportunity to do so (MSSS
2008).

Interestingly, research has shown that women’s tendency
towards midwifery have increased in Canada (Wen, Mery
etal. 1999). An opinion poll carried out by Surveys, Opi-
nion Poll and Marketing (SOM) in May 2005 reveals
that about 10 % of women in Quebec would like to be
followed and assisted by a midwife in delivery (SOM
2005). This means about 8210 of 82,100 women
would have been pleased to be assisted by a midwife in
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2006. These changes to the maternity care system are de-
signed to serve the needs of women and their families.
This policy puts emphasis on the collaboration between
the Centre de Santé et de Services Sociaux (CSSS), to
which midwives are affiliated to, and hospital settings
(MSSS 2008). This collaboration guarantees that wo-
men not only receive continued care, but also have ac-
cess to different professional services in hospitals whi-
ch will improve access and quality in the wide range of
care offered in public institutions. Literature shows that
most obstetricians and nurses seem to be reluctant to the
idea of integration of midwifery into the actual mater-
nity care system. Midwives still face barriers when trying
to access service agreements with a hospital. The diver-
gent point of view exists between and within the phy-
sicians, nurses, and midwives that might have an impact
on the inter-professional and inter-organizational col-
laboration between maternity care professionals in
Quebec. Previous researches compared the opinions of
physicians practicing obstetrics, maternity care nurses,
and midwives from the province of Quebec about selected
maternity care issues. Results showed that physicians were
more interventionist in birth process while midwives held
more client-centered and less interventionist attitudes than
nurses or physicians. Nurses were much more open to
midwives than physicians (Blais, Lambert et al. 1994).
In 2007, six hospitals signed an accord with a birthing
center in Quebec, but deliveries rarely take place over the-
re. Access to these services, however, is restricted to midwi-
ves. Further growth of midwifery practice in Quebec re-
quires satisfying the midwives” needs to access the hospital
services. Improving collaborative practice among midwi-
ves and different healthcare professionals represents a con-
siderable challenge to managers and decision makers. The
inter-hospital committee procedures limit the work of the



intra-institutional committees and the integration of
midwives and the connection in the different working pro-
cedures. Improving collaborative practices among midwi-
ves and different healthcare professionals represent a con-
siderable challenge in the new organisation framework.
The integration of midwifery professionals into the ho-
spital demands to understand the different contexts and
cultures of care offered by different types of professionals
and on different levels of the healthcare system. A bet-
ter understanding of actual situation of midwifery prac-
tice in Quebec could improve or help to reduce misun-
derstanding and improve collaboration between profes-
sionals and the institutions providing maternity care. The
main objective of this paper is to explore barriers to the
inter-professional and inter-organizational collabora-
tion between midwives in birthing homes and other health
care professionals in hospitals in Quebec.

Brief history of birth in Quebec

In Quebec, before the 1960s, most women underwent
childbirth at home, whilst accompanied by a traditio-
nal midwife, or even with the help of relatives, and fa-
mily members. However, by the end of the 1960s and
1970s, childbirth practices shifted toward the hospitals,
in where, routine preparations for birth including pre-
natal shaves, enemas, repeated vaginal exams, etc, were
an inseparable part of care during labor. Most of these
hospital procedures were in conflict with hospital policy,
and were not directly related to the birth experience it-
self (Laurendeau 1987; Vadeboncoeur 2004).

In 1980, about 10,000 women participated in a regio-
nal conference, titled: ‘Accoucher ou se faire Accoucher’
means ‘to give birth or to be delivered’ to question the
changing birth practices in Quebec (ASPQ 1980). Du-
ring the 1980s, the birth practice started to change. In
1990, the adoption of “Bill 4” authorized the experi-
mentation of midwifery practice in eight birth centers
(P.L.4. 1990), a move towards humanizing childbirth.
The aims of the evaluation of the midwifery pilot projects
in Quebec were, among others, to compare midwives’
services to physician with regard to maternal and neo-
natal mortality and morbidity, the use of obstetrical in-
tervention, individualization and continuity of care. The
finding of the study revealed many favorable results to
midwifery practice such as reduction in the unnecessary
medical interventions (Blais and Joubert 2000). In 1993,
a few midwives were permitted to work as independent
professionals in these birth centers. The renovation of
maternity wards so as to make them more convenient
for women, as well as a decrease in certain medical in-
terventions, have been other progresses achieved towards
the humanization of birth (Vadeboncoeur 2004). The
rate of episiotomies has decreased from 57% in 1991-
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1992 to 32% in 1999-2000, and the utilization of for-
ceps and Ventouses has decreased from 21% in 1982-
1983, to 16.1% by 2000-2001 (MSSS 2000-2001).
Nevertheless, the evaluation of the practice of midwifery
professional in pilot project in Quebec by Collin et al
(2000) showed that the four main reasons that limited
the integration of midwives into the maternity care sy-
stem were: 1) lack of knowledge about the practice of
midwifery; 2) deficiencies in the legal and organizatio-
nal structure of the pilot projects where experimentation
took place; 3) competition over professional “territory”;
and 4) interpersonal gaps between midwives and other
health care providers (Collin, Blais et al. 2000). Final-
ly, in 1999, after twenty years of struggle, the midwifery
profession became legal in Quebec (Pascal 2000). Sin-
ce then the sanction of the new law , Bill 28 (1999; chap-
ter 24), has permitted midwives to work in hospital cen-
ters, birth centers, and even carry out home births (Da-
tabase 20006). Presently, there are eleven birth centers with
midwife attendants in Quebec and each carry a maxi-
mum of 300 births per year. According to the Ministry
of Health of Quebec, 99.7% of births take place in ho-
spitals, compared to 0.2% home births (MSSS 2000-
2001). Only 2.6% of women gave birth assisted by a
midwife, almost two times less than in the rest of Ca-
nada), in Quebec, in 2010. (RNR 2010).

Methods

A three-year single case study performed in a Montreal
birthing center that has signed an agreement with a ho-
spital close to the birthing center. Ethical approvals were
taken from the Ethic Committee at the McGill University
(A02-E08-11B) Hospital, as well as a CLSC related to
the birthing center (PE713). The participants were from
multidisciplinary team of professionals in hospital and
birthing center. Permission to access to the childbirth
units and to use the documents and Hospital Charts ob-
tained following the approval of the committees. All par-
ticipants were informed about the research project and
consents were obtained before any interview.

The data gathered by main investigator who was doing
her postdoctoral research in health care services in Que-
bec, Canada. The data-collection period for this study
spanned from July 2011 to October 2012. The data col-
lected through: 1) semi-structural interviews with par-
ticipants. The interviews focused on the questions that
shed light on the present situation of midwifery practi-
ce in Quebec, and the impact of the new perinatal po-
licy on the collaboration of this professional group with
other members of the health care team in hospital; 2) Di-
rect observation and filed notes focused on participants’
behaviors and exchanges in informal and formal orga-
nizational and inter-organizational meetings or colla-



boration between healthcare professionals during pro-
viding care for the patients. The observation and filed
visits were performed at least 3 days a week for whole
period of collecting the data; 3) Documents and archi-
ves were gathered from different sources such as minu-
tes, formal agreements, organizational reports, policy do-
cuments and newspapers articles.

A qualitative thematic analysis method has been used and
is still under progress. In all, twenty-five recordings were
transcribed verbatim and checked for accuracy, then en-
tered into the QDA Miner qualitative software (Packa-
ge Version 4).

Preliminary results

As a total, 25 health care professional participated in this
study. The participants included: four administrators and
managers, five obstetricians, two family physicians, five
midwives, and nine nurses. The mean age of participant was
45 and ranged from 29 to 64. The mean experience of par-
ticipants was 12 year and it varied between 1 to 20 years.
Our investigation shows that although midwives may have
complete access to the hospital with which a formal agree-
ment was signed, they have not been integrated into ho-
spital in Quebec yet. It is partly because of lack of inte-
rest of midwives to work in the hospitals as employees,
lack of willingness among health care policy makers, fi-
nally, lack of maternity care professionals’ interest to in-
tegrate midwives into hospitals. The midwives wanted to
maintain their integrity as a separate group, who could
offer very special care to women and their family.

Interprofessional and interorganizational collaboration

The preliminary thematic analysis of data showed that
about half of the interviewed health care professionals
experienced a good collaboration in what concerns to the
working together for achieving a common goal that is

mother and baby’s health. The most important enabler
for this collaboration was MoreOB multidisciplinary pro-
gram. The MoreOB program developed by an obste-
trician-gynecologist at first with request of Ministry of
Health and has already implemented all over Canada and
other countries that looks at safety and quality of best
practice. The idea behind of MoreOB was improving a
teamwork, collaborative care and non-hierarchical en-
vironment within which everybody enhancing his/ her
knowledge. In our case study, the MORE-OB program
considered as a discovery for physicians and for nurses
to see what a midwife was able to do.

The analysis of our data showed that in spite of much
improvement in inter-professional and inter-organiza-
tional collaboration between midwives in the birthing
center and the health care professionals in the hospital,
there barriers still exist. These barriers are categorized into
three major themes. Each theme encompasses many sub
themes that are presented in the table 1.

The feasibility of Quebec perinatal policy

The Quebec perinatal policy has not been well disse-
minated and no particular action has been taken in this
regard. What is more, the feasibility of the policy is un-
der question because of the lack of human and financial
resources to its implementation, and the lack of willin-
gness among stakeholders and decision makers to open
more birthing center. The lack of place for training
midwives, limited numbers of universities which provide
midwifery education in Quebec were considered as more
barriers towards implementation of the perinatal policy
in Quebec province.

Conclusion

The complex nature of health care systems makes any
change very complex and impossible to accomplish on

TaBLE 1 - OVERVIEW OF THEMES AND SUBTHEMES REGARDING BARRIERS TO INTERPROFESSIONAL AND INTER-
ORGANIZATIONAL COLLABORATION BETWEEN BIRTHING CENTERS AND HOSPITALS IN QUEBEC.

Themes Sub themes

Interactional factors

Difference in scope of practice, myth about midwives and midwifery practice, lack of interest for integration of midwives into
hospital, blame watch others and pre-judgment, individual personality, lack of communication skills or need for
communication, being independent and autonomous professional, lack of willingness to work collaboratively, conflict with
family medicine residents, lack of interprofessional trust , conflict over professionals philosophy and territories

Organizational factors

coordination and communication barriers

lack of time for interactions, lack of infrastructure for improving collaboration, lack of midwives in obstetric committees and
vice versa, lack of administrative support for midwifery, culture of interventionist versus naturalist, culture of tertiary hospital,

Systemic factors

midwifery versus obstetrician’s patient

Lack of attention to first line care, less budget allocation for midwifery, lack of knowledge about midwifery professional
education and training, lack of contract with tertiary hospitals for training midwives, politic issue and midwifery education,

The analysis is still on going.



a short-term basis. Implementing Quebec perinatal po-
licy regarding midwifery practice will not be successful
and midwives will not find a real place in the health care
system if the policy is not supported by top managers
and health care professional decision makers. The Que-
bec perinatal policy will not be put in place unless the
health policies reflect greater trust in midwives’ ability
to assist healthy childbearing women without the need
of obstetrics technology. Enabling midwives to play their
full potential role in the maternity care system requires
the advocacy of the profession and appropriate com-
pensation for midwives’ endeavours. Prospects for a new
perinatal care policy in the maternity care system in Ca-
nada seem more favourable if managers develop strate-
gies like MoreOB to create team spirit and strengthen
a team working.
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Preconception screening for sexually transmitted infections
in young healthy women: cross-sectional study
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' Chita State Medical Academy, Chita, Russia
2 Regional Venerologycal Hospital, Chita, Russia

Introduction

Sexually transmitted infections (STTs)are the main pre-
ventable cause of infertility, particularly in women (1).
Furthermore, women who have had pelvic inflammatory
disease are 6 to 10 times more likely to develop an ec-
topic (tubal) pregnancy than those who have not, and
40% to 50% of ectopic pregnancies can be attributed
to previous pelvic inflammatory disease (2). Previous ch-
lamydial infection plays an important role in the etio-
logy of ectopic pregnancy (3). Intrauterine or perinatally
transmitted STTs can have severely debilitating effects on
pregnant women and their fetuses (4). Untreated
sexually transmitted infections are associated with con-
genital and perinatal infections in neonates, high risk of
preterm birth and low birth weight. Asymptomatic
mother's infection is associated with increased risk of pre-
gnancy and postpartum complications and perinatal in-
fections too (2, 5, 6). The two major aims of precon-
ception care are to identify risks and to take measures
to reduce this risk (5).

Objective
The aim of the study was to investigate the prevalence

of sexually transmitted infections in young women whi-
ch planned pregnancy.

Materials and methods

This research was approved by the Ethical Committee
of the Chita State Medical Academy (Chita, Russia).
Cross-sectional descriptive study was conducted among

© Copyright 2013, CIC Edizioni Internazionali, Roma

142

403 healthy young women aged 19-25 years which plan-
ned pregnancy and attended an antenatal clinics and Re-
gional venerologycal hospital in Chita, Russia. Structured
questionnaires were used to collect anamnesis and
behavioral information, and clinical and gynecologic exa-
minations were performed to detect clinical signs of STIs.
Vaginal swabs, and cervical swabs were collected. A real-
time PCR assay was used to determine cervical shedding
of sexually transmitted infection.

Results

We enrolled 403 young women from September 2011
to December 2012. Asymptomatic STIs were detected
in 266 (66%) of the women.

Figure 1 shows the prevalence of sexually transmitted in-
fections in cohort of 403 healthy young women aged 19-
25 years which planned pregnancy.

More than one STI agents were detected in 119
(44.7%) of these 266 women. Ureaplasma urealyticum,
a member of the family Mycoplasmataceae, is more of-
ten detected in the cervix of young women 113 (42.5%).
We did not found other types of Ureaplasmas in the cer-
vical shedding of surveyed women. Cytomegalovirus
(CMV) infection of the genital tract was detected in 81
(30.5%) of these women. Chlamydia trachomatis positive
results we received in 74 (27.8%) of cases. Neisseria go-
norrhoeae was detected only in association with Clamy-
dia trachomatis infection in 3 (1.1%) of the women. My-
coplasma genitalium and Mycoplasma hominis were de-
tected in 47 (17.7%) and 18 (6.8%), respectively. Her-
pes Simplex Virus 2 (HSV-2) was found significantly
more frequent than Herpes Simplex Virus 1 (HSV-1):
38 (14.3%) and 6 (2.3%), respectively. Trichomonas va-
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Figure 2 - The structure of STIs agents in young women (n=266).

ginalis positive results were received in 9 (3.4%) of ca-  have particular problems in accessing health-care servi-
ses. Human Papillomavirus (HPV 6, 16, 19, 35) wasde-  ces (2). Mullick S. et al have shown a high prevalence
tected in the cervical shedding of 4 (1.5%) surveyed wo-  of STIs in many developing countries (7). Our results
men (Figure 2). show high prevalence of Ureaplasma Urealyticum, Cy-

tomegalovirus and Chlamydia trachomatis in healthy

young women aged 19-25 years which planned pre-
Discussion gnancy. Sexually transmitted infections/reproductive tract

infections (STIs/RTIs) in pregnancy are direct and in-
This study demonstrated that STTs occur with the high  direct causes of stillbirth, prematurity, low birth weight,
frequency not only among marginalized populations who  and maternal and neonatal morbidity and mortality (7,
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8). Early detection and treatment, if indicated, in the pre-
conceptional period may benefit not only the mother,

but also her children as well (5).

Conclusion

The results of our study show the high frequency of
asymptomatic sexually transmitted infections in young
women aged 19-25 years (66%). In order to decrease the
risk of pregnancy complications and perinatal infections
preconception care mast include screening for sexually
transmitted infections, and provide access to treatment,

if need.
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Introduction

Uterine malformation is a type of female genital
malformation resulting from an abnormal development
of the Miillerian duct(s) during embryogenesis. The two
Miillerian ducts have fused, but the partition between
them is still present, splitting the system into two parts.
In septate uterus, a septum divides the uterine cavity
into two parts otherwise the uterus is apparently nor-
mal. In sub-septate uterus usually the septum affects
only the cranial part. A uterine septum is the most com-
mon uterine malformation and a cause for miscarria-

ges.

© Copyright 2013, CIC Edizioni Internazionali, Roma

Case report

A patient, 28 years of age, after two miscarriages, was dia-
gnosed with uterine septum by receiving a 3D multi-sli-
ce ultrasound (Figure 1). The patient underwent hy-
steroscopic resection of the septum, after which pregnancy
occurred (Figures 2, 3). The pregnancy was delivered to
full term. The 3D multi-slice option enables the cross-
section of the uterus in the sagittal frontal, transverse pla-
ne and the assessment of muscle thickness of the uterus
as well as the thickness of the septum. It also gives an
adequate picture of the shape and appearance of the en-
dometrial uterine cavity.

D1 3.66cm
D2 2.95cm
D3 2.23cm

108/242

Figure 1 - Uterus septus.
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Method

After repeated miscarriages, the patient was diagnosed
with an anomaly of the uterine-uterine septum. An exa-
mination was performed using the Accuvix XQ Medi-
son, Korea, with trans-abdominal probe 3D4-7EK
and transvaginal probe 3D5-8EK. The transabdominal
and transvaginal probes examined in detail the contour
of the uterine fundus, the thickness of the muscle layer
of the uterus and the septum. The septum thickness was
> 15mm. The patient was prepared through a standard
preoperative preparation for hysteroscopic surgery. The
patient was treated by hysteroscopic resection of the sep-
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D1 3.64cm

D2 1.91cm

D3 0.75cm . )
1117220 Figure 2 - After the operation.

tum. Uterine septum resection was performed using hy-
steroscopic resector. Surgical procedure and postopera-
tive course passed without problems. There were no com-
plications.

Results

Two months after the hysteroscopic resection of the sep-
tum, the patient confirmed the pregnancy, which ended
up with vaginal delivery at 38 weeks of gestation. The
pregnancy reached the full term, without complications
and with an outpatient follow up.

Figure 3 - Pregnancy.



Discussion

The incidence of congenital uterus anomaly is 0.001-
10% in general population. Among most common
anomaly is uterine septum. There are many variations
of the uterine septum e.g. subseptum, complete sep-
tum and even with duplication of the cervix and com-
plete vaginal septum. Anatomic abnormalities of
uterus are responsible for 10-15% of recurrent abor-
tions. The causes may be congenital or acquired. Con-
genital anomalies may be due to defects in the mul-
lerian duct fusion or resorption e.g. septate uterus, uni-
cornuate uterus , bicornuate uterus, etc. Acquired ano-
malies are intrauterine adhesions, uterine fibroids, etc
(1). The condition may not be known to the affected
individual and not result in any reproductive problems;
thus normal pregnancies may occur (2). The condi-
tion is also associated with abnormalities of the renal
and skeletal system (3). Sonohysterography, MRI, and
hysteroscopy can also be used fordiagnosis. MRI is con-
sidered the preferred modality due to its ability to eva-
luate the uterine contour, junctional zone, and other
pelvic anatomy. More recently 3-D ultrasonography
is excellent non-invasive method to delineate the con-
dition (4). Hysteroscopic removal of a uterine septum
is generally the preferred method. A septum that has not
caused problems may not be removed. There is con-
troversy whether a septum should be removed prophy-

lactically prior to a pregnancy or infertility treatment (5).

Conclusion

The 3D multi-slice ultrasound is a reliable method for dia-
gnosing uterine anomalies, such as uterus septus. It analy-
zes the structure of the uterus, fundus, thickness and length
of the septum, as well as the appearance of the uterine ca-
vity. Hysteroscopic resection of the uterine septum allows
the patient with such anomalies to reduce the number of
miscarriages and carry the pregnancy to term delivery.
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of the Fallopian tubes obstruction in infertile women
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Introduction

Estimation of diagnostic accuracy, between histerosal-
pingography and laparoscopy in detection of the fallopian
tubes obstruction in infertile women is based on compa-
rison of those two methods through surgically obtained fin-
dings. Hysterosalpingography and laparoscopy are quite
significant diagnostic methods in gynaecological practice.
Examination of infertility starts with hysterosalpingography
(1) in patients with suspected pathological process in ute-
rus, fallopian tubes or periadnexal adhesions.

Fallopian tube(s) damage is one of the most common cau-
ses of women’s infertility, as well as its occlusion due to pel-
vis inflammatory process. In view of an important role of
the fallopian tube, quite often the infertility trial starts with
examining of the fallopian tube patency. Great diagnostic
value of the hysterosalpingography in discovering changes
of the uterus e.g. submucous myomas, endometrial poly-
ps fallopian tubes impenetrability or patency, as well as esta-
blishing suspicion of adhesions existence, substantially con-
tributes to profitability of the method (2).
Hysterosalpingographia and laparoscopy are the methods
for examination of the fallopian tube function.

Objective
The objective of the study was to compare findings of the
fallopian tubes status in infertile women, obtained by the

hysterosalpingography and the laparoscopy, as well as to
assess diagnostic accuracy of each of these methods too.

Method

158 women with infertility were enrolled in the prospec-
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tive study at GAK Narodni front, Department of Infer-
tility during 2012. All patients underwent hysterosalpin-
gography and laparoscopy in order to be diagnosed and
treated regarding the cause of infertility. Prior to these in-
terventions and surgery procedures all women underwent
appropriate examinations (blood count, biochemistry, uri-
ne, ultrasound of genitals, colposcopy and Pap test, cer-
vical smear, Chlamydia-, Mycoplasma- and Ureaplasma
smears). Hysterosalpingographia was performed between
day 8 and day 10 of the menstrual cycle using appropria-
te contrast, while laparoscopy took place between day 15
and day 25 of the menstrual cycle. Methyl blue was used
for chromopertubation in laparoscopy.

Results

Out of 158 patients, primary infertility was discovered in
101 (63.9%) and secondary infertility was discovered in
57 (36.1%). The age of the patients was 20 to 43 years with
an average age of 28. Average infertility duration was 4.1
years. Laparoscopy discovered unilateral tubal occlusion in
31 (19.6%) patients, while bilateral tubal occlusion was
found in 127 (80.4%) patients. Histerosalpingography re-
vealed unilateral tubal occlusion in 39 (24.6%) patients and
raised suspicion on bilateral tubal occlusion in 119
(75.4%) patients. Laparoscopy and hysterosalpingo-
graphy matched at the diagnosis of unilateral proximal tu-
bal occlusion in 63% of patients and 38% in distal tubal
occlusion. At bilateral proximal tubal occlusion diagnosis,
laparoscopy and hysterosalpingography matched in 59%
of patients and 68% in bilateral distal tubal occlusion. Uni-
lateral hydrosalpinx was discovered in 20 (12.6%) patients
and bilateral in 16 (10.1%) patients (Figure 1). Laparo-
scopy discovered pelvis adhesions in 72 (45.5%) patients,
polycystic ovaries in 17 (10.7%) and more serious cystic



Figure 1 - Hydrosalpings.

ovarian alteration in 12 (7.6%) patients. Endometriosis was
diagnosed in 23 (14.5%) patients, uterus myoma in 11
(6.9%) patients while some kind of uterus anomaly was

discovered in 9 (5.7%) patients (5, 7).

Discussion

In spite of the advantages, disadvantages and limitation of
these methods in order to examine tubal patency, both, la-
paroscopy and hysterosalpingography showed positive mat-
ches in 63% of patients with unilateral tubal occlusion, in
38% of patients with unilateral distal tubal occlusion, in
59% of patients with bilateral proximal tubal occlusion and
68% of patients with bilateral distal tubal occlusion. The
advantage of the laparoscopy is visualization of some other
changes which could be the cause of infertility too such as
internal female genitals anomalies, adhesions, polycystic

ovaries, myomas, endometriosis etc. Hysterosalpingographia
can establish the suspicion on adhesions, which could be
diagnosed and treated by laparoscopy-more informative
method in this field (6). When we compare these two
methods, we see that laparoscopy gives data on tubal pa-
tency while hysterosalpingographia also provides infor-
mation of uterus cavity without additional procedures or
manoeuvring. Through laparoscopy we can check possi-
ble existence of the endometriosis, pelvis inflammatory di-
sease, and ovarian condition as the appearance of the Dou-
glas space too (3). In any case, the prevailing trend is to
perform hysterosalpingography first and afterwards, if ne-
cessary, to proceed to diagnostic laparoscopy (4, 5).

Conclusion

Hysterosalpingography and laparoscopy have limited use
in the diagnosis of the proximal tubal occlusion while both
methods are efficient in discovering distal tubal occlusion.
Hysterosalpingography is an invaluable procedure in
evaluation of the internal architecture of the female re-
productive tract. It is a significant method for showing tu-
bal patency and establishing suspicion in possible cause of
infertility. Hysterosalpingographia is a less invasive method
in comparison with laparoscopy yet almost equally bene-
ficial in evaluation of the pelvis pathology of the female ge-
nital tract. Laparoscopy has the advantage of being also a
surgical technique, because in one procedure we can treat
possible disease or condition thus it has a significant po-
sition in treatment of infertility. Laparoscopy is much more
efficient because of the possibility not only to perform dia-
gnosis but to surgically solve possible problems. Hystero-
salpingographia and laparoscopy have complementary ro-
les in complete evaluation of female infertility.
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The management of heavy menstrual bleeding associated with
uterine fibroids using Ulipristal acetate, 5 mg daily (Esmya®, PregLem),
followed by the introduction of a Levonorgestrel-Intrauterine
System (LNG-IUS, Mirena®, Bayer)
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Introduction

Uterine fibroids are fibro-muscular tumours of the ute-
rus, composed of striated muscle and fibrous tissue. They
are generally benign, composed of a mixture of striated
muscle and connective tissue, although occasionally (<
1%) are malignant. They vary greatly in size from mil-
limetres to tens of centimetres, and can be associated with
heavy periods, pressure symptoms and occasionally pain.
They are responsive to the female hormones oestrogen
and progesterone and generally shrink to a degree at the
menopause. The muscle component is under the in-
fluence of reproductive steroid hormones, with the con-
nective tissue remaining inert.

Fibroids occur commonly and they become more pre-
valent as woman get older, with approximately 30% of
women having fibroids, although a smaller proportion
of these women will be symptomatic.

This pilot study examined a small number of women,
with fibroids in association with heavy menstrual blee-
ding (HMB). HMB can have an adverse effect on qua-
lity of life and can be associated with anaemia. The NICE
HMB Clinical Guideline 44 (1) provides recommen-
dations for the investigation and treatment of women
with HMB. The Levonorgestrel- Intrauterine system
(LNG-IUS) is recommended as first line treatment. The
LNG-IUS reduces menstrual bleeding by approximately
90%, even in women with a potential causative factor
(uterine fibroids), although to a lesser degree. A study
in the New England Journal of Medicine published in
January 2013 reported superiority of the LNG-IUS over
other medical treatments for HMB (2).

Where HMB occurs in association with fibroids, whi-
ch measure more than 3 cm in diameter, uterine artery
embolization (UAE) or myomectomy are the recom-
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mended treatments (1). However, some women prefer
conservative management, particularly if they are close
to the menopause.

A newly licensed product Esmya® (Ulipristal acetate),
taken in a dose of Smg daily for up to three months has
been reported to reduce fibroid size. The product license
is for pre-surgical fibroid size reduction (3). The aim of
this study is to determine whether shrinking fibroids prior
to the insertion of a LNG-IUS, reduces the need for sur-
gery. This recognises the fact that both UAE and myo-
mectomy are surgical procedures with possible compli-
cations. Reducing fibroid size pre-insertion of LNG-IUS
reduces the risk of expulsion of the device.

Prior to Esmya® becoming available, the only option for
fibroid size reduction and control of excessively heavy
menstrual bleeding in association with fibroids (prior to
a more definitive treatment), was the use of a Gonado-
trophin-releasing hormone (GnRH) agonist. This class
of agent is associated with side effects relating mainly to
menopausal hormone deficiency.

Ulipristal acetate (Esmya®) is a potent and selective mo-
dulator of the progesterone receptor, taken orally.
Esmya® is associated with a rapid onset of action and
symptom relief from heavy menstrual bleeding. As oe-
stradiol levels are maintained within the mid-follicular
range, menopausal side effects are unlikely, although some
women do report flushing. There is no deleterious ef-
fect on bone mineral density with Esmya®.

Two recent phase I1II studies looking at the effect of Uli-
pristal acetate on fibroid size reduction, have shown a re-
duction in fibroid volume, lasting for up to six months
(PEARL 1 and PEARL 2) (4, 5). There was also a reduc-
tion in heavy bleeding, control of anaemia and an im-
provement in quality of life, with bleeding control occurring
more rapidly than with the GnRH analogue, Leuprolide.



Methodology

The women enrolled in the proof of concept pilot study
were referred to the community gynaecology service, by
their general practitioner, with a history of HMB. All
of the women had had previous failed medical treatments
including the use of the combined oral contraceptive pill,
the progestogen only pill Cerazette® (desogestrel), no-
rethisterone 5mg tds, tranexamic acid 1g tds and the
LNG-IUS. The women in the pilot study had an ave-
rage age of 47, with ages ranging from 41-54 years. They
had a transvaginal ultrasound performed as part of the
baseline investigations of their condition and then
again at regular intervals to asses the response to treat-
ment (Table 1). The fibroids were measured in 2 di-
mensions for the 13 women enrolled. The women were
given Ulipristal acetate (UPA) 5 mg daily for a period
of time between one and three months. They were fol-
lowed up regularly and in addition to an ultrasound as-
sessment of fibroid size, an assessment of their bleeding
was recorded in addition to other side effects of treat-
ment. These side effects are recorded in table 2. No si-
gnificant adverse events were recorded. Five out of thir-
teen of the women studied to date had an TUS inserted
following treatment with UPA.The main endpoints of
this small observational study include fibroid size mea-
surement and menstrual bleeding, reported qualitatively.

Results

Fibroid measurements at baseline, one month and th-
ree months in some cases, are shown in Table 1.

All women became amenorrhoeic within the first 14 days
of therapy.

Thirteen women were enrolled in the pilot study (on-
going). Eleven of these women had fibroid measurements

taken on two occasions. There was a mean reduction in
fibroid size of 44%.

Two of the women enrolled in the study were referred
for hysterectomy, following one month’s treatment with
Ulipristal acetate (there are benefits to treating with this
preparation pre-surgically — reduction in fibroid size and
facilitation of fibroid removal (myomectomy)/hyste-
rectomy).

Five women had a LNG-IUS inserted following admi-
nistration of Ulipristal acetate for a three month period.
Of those women who proceeded from pre-treatment with
Esmya® to insertion of a LNG-IUS, all five are mana-
ging with an acceptable bleeding profile. Two women
opted for surgery (hysterectomy) and two became ame-
norrhoeic as a result of the menopause. Six women are
being actively followed up as this study is ongoing.

Discussion
Although initial results of GnRH analogues to shrink ute-
rine fibroids were promising, shrinkage was transient and

associated with significant side effects, mainly related to
the induction of menopausal status. Following cessation

TABLE 2.

Reported side effects with Esmya®

Vaginal discharge — 1 woman

Pelvic pain — 4 women

Headache — 2 women

Urinary leakage, frequency and nocturia — 3 women
Bloating — 2 women

Increase in hair fall — 1 woman

Cramps in legs — 2 women

Hot flushes — 1 woman

PMT - 1 woman

Tiredness — 1 woman

TABLE 1.
D.O.B. of women enrolled in the pilot study Baseline fibroid measurement After one month Rx After three months Rx
28/04/66 (45) 8.5 cmx 8.4 cm 6.8 cm x 6.1cm 6.7cm x 6.7cm
04/08/68 (43) 8.7 cm x 8.3 cm 8.2cm x 6 cm Referred for hysterectomy
27/08/60 (52) 7.1 cmx 5.5 cm 5.6cmx 5.1 cm 7.6 cmx 5.3 cm

13/2/68 (46)

9.1cmx 7.7 cm

10/12 70 (42) 6.7 cm x 6.2 cm
12/10/63 (49) 4.5cmx4.2 cm
21/04/66 (46) 4.0 cm x 4.0 cm

8.8cmx9.1 cm
6cmx6cm

(
06/06/68 (44)
04/07/63 (49)
(
(

15/04/58 (54) 7.4 cm x 8.4 cm
08/03/69 (43) 4.1 cmx 4.3 cm

2.5cmx 2.9 cm
26/03/66 (46) 4.4 cmx5.6cm

l4cmx1.2cm
2.8cmx2.5cm
52 cmx5.6cm

07/03/63

Referred for hysterectomy

5.9 cm x 5.6 cm 5cmx5cm

3.3 cmx 3.9 cm

6.2 cmx 6.7 cm 6.4 cmx 6.2 cm
5.5 cm x 4.7 cm 3.0cmx 3.2 cm
4.2 cmx3.2cm

151



of therapy, fibroids regrew, in the absence of any
further intervention.

It is not possible to “cure” fibroids. If we can “tide the-
se women over” for a few years, until they reach the me-
nopause, then the naturally induced hypo-oestrogenic
state will result in atrophy of the fibroids and a resolu-
tion of heavy menstrual bleeding. By using Ulipristal ace-
tate 5 mg daily for between one — three months, as a pre-
treatment prior to LNG-IUS insertion, it may be pos-
sible to manage the HMB in these women, so that they
can avoid surgical treatment. UPA may have a role in
managing other gynaecological conditions including ade-
nomyosis and endometriosis — this is an area for further
research, possibly in a community setting.

Conclusion

Many of the women in this study were peri-menopau-
sal and therefore the aim of the treatment provided was
to facilitate insertion of a LNG-IUS as a “holding stra-
tegy” to allow them to reach the menopause, when fi-
broids will shrink due to lack of oestrogen.

This “proof of concept” study suggests that the use of

Ulipristal acetate, 5 mg daily, for up to three months,
followed by the introduction of a LNG-IUS, significantly
reduces HMB in association with a reduction in fibroid
size, as measured on cross sectional ultrasound. The use
of this combination, although out of product license for
Ulipristal acetate 5 mg daily for up to 3 months, con-
trols bleeding to such a degree that many women may
be prevented from having to have a surgical procedure.
Further studies and longer follow-up are indicated.
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Introduction

Breast cancer accounts for the most common malignancy
in women worldwide, accounting for 27% of cancer ca-
ses in women (1) and second overall when both sexes con-
sidered together. It is responsible for 15% of cancer deaths
in the US, the second commonest cause of cancer deaths
in women, following lung cancer (causes 26% of can-
cer deaths) (1). Approximately 1in 8 women in the US
will develop breast cancer over her lifetime (12.56% life-
time breast cancer risk), where the lifetime probability
of developing a cancer at any site is 1in3 (2). The brea-
st cancer risk increases exponentially with increasing age.
Epidemiological studies suggest that risk factors for brea-
st cancer include: age (higher risk with advancing age (4,
5), gender (being a female), family history, benign brea-
st disease, reproductive factors — age at menarche (higher
risk for breast cancer if menarche occurred at age<11)
(4,6,7) age at menopause (the risk is higher if menopause
occurred at >54years) (4,6) parity (nulliparity is associated
with increased risk of breast cancer) (7,8) age at first baby
(if 230 years, there is relative increased risk of breast can-
cer) (4,7,9) breastfeeding (women who breastfeed have
lower relative risk for breast cancer compared with tho-
se who do not) (10), endogenous/exogenous hormones,
diet, adiposity (14), physical activity, alcohol and ra-
diation.

Correlation between hormone level and breast cancer risk
has been studied (11) and a direct association between
breast cancer risk and level of both estrogens and an-
drogens was found, but not with progesterone level. This
association was mostly exhibited in estrogen receptor
[ER]-positive and progesterone receptor [PR]-positive
[ER+/PR+] breast tumours. When comparing the highest

and lowest fourths of plasma hormone concentration in
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this subgroup, it was concluded that there is increased
risk of breast cancer with increased levels of estradiol, te-
stosterone, androstenedione and dehydoepiandrostero-
ne sulfate.

The Women’s Health Initiative (WHI) studies yielded
somewhat different results. The major finding from the
Estrogen-Alone (E-Alone) trial which included 10,739
postmenopausal women with prior hysterectomy sug-
gested that women taking conjugated equine estrogen
pills had 23% lower breast cancer risk compared to tho-
se assigned to take the placebo (average follow-up
6.8years). These findings were however not statistical-
ly significant (12). In contrast, findings from the WHI
hormone trial of combined estrogen plus progestin (E+P)
show that healthy postmenopausal women with a ute-
rus who used combined estrogen and progestin had a si-
gnificant increase in total and invasive breast cancers com-
pared to placebo. This increased breast cancer risk emer-
ged by around Syears follow-up 13.

Adiposity is proposed to affect circulating hormones and
thus may itself be a modifiable risk factor for breast can-
cer. When correlating the weight change from 18years
of age to menopause age with breast cancer risk in po-
stmenopausal women (14), there was an association
between weight gain, especially since the menopause, with
increased risk for breast cancer. Relation was seen most
clearly among women who never have used postmeno-
pausal hormones. On the other hand, women who lost
weight after menopause were at a decreased risk of brea-
st cancer.

Trends are more towards cancer prevention research, to
try finding ways to lower the risk of the respective di-
sease. Predicted breast cancer risk is calculated using the
Gail Model which is a multivariable logistic regression
model. Variables included are age, race, number of fir-



st degree relatives with breast cancer, nulliparity or age
at first live birth, number of benign breast biopsies, patho-
logic diagnosis of atypical hyperplasia, and age at me-
narche (15). “Prevention is better than healing becau-
se it saves the labor of being sick” Thomas Adams 17th
Century Physcian.

Risk reduction options in breast cancer

Observational studies suggest that regular exercise, re-
ducing body weight and decreasing alcohol intake may
reduce breast cancer risk. The Women Health Initiate
found an associated 9% risk reduction with low fat diet
(although non-significant). Women at high risk may be
offered one/more of the following: follow-up, chemo-
prevention, prophylactic mastectomy, prophlyactic
oophorectomy. Chemoprevention has a possible role at
thee levels: primary prevention of cancer in a healthy wo-
men, secondary prevention of cancer in women with pre-
malignant lesion or teriary prevention of recurranc e in
women with previous breast cancer.

Chemoprevention in breast cancer

The ideal chemoprevention agent should work effecti-
vely against the carcinogenesis process, have known phar-
macogenetical characteristics (to help target indivi-
duals), have an overall safe side-effect profile (short and
long term), easily applicable and cost effective (22).

Selective eostrogen receptor modulators (SERMs)

Selective eostrogen receptor modulators (SERMs) (21)
has long been recognized as selectively inhibit or stimulate
oestrogen like action in different tissues. They exert an
agonist effect at bone, preventing osteopososis and an
antagonist effect at the breast, preventing breast cancer.

Effect of adjuvant Tamoxifen

Tamoxifen administration as adjuvant therapy was de-
monstrated to decrease breast cancer incidence in con-
tralateral breast. (16,17,18) This has lead to the concept
of its possible use in chemoprevention in breast cancer.
The Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG) (19) carried out a meta-analyses of 194 ran-
domized trials to assess the effects of adjuvant che-
motherapy or hormonal therapy for early breast cancer
on cancer recurrence and patient’s survival. Patients with
oestrogen receptor status (ER) positive breast cancer (the
commonest type of breast cancer) taking Syears of adju-
vant tamoxifen were observed to have a reduction in an-
nual breast cancer death rate by 31%. Use of tamoxifen
for Syears was significantly more effective than 1-
2years of use. Furthermore, the cumulative reduction in

154

breast cancer mortality is about three times as high at
15years as that at Syears after diagnosis.

Iamoxifen vs Raloxifen in prevention of breast cancer
The Study of Tamoxifen and Raloxifen, STAR (20), a
clinical study which took place at more than 500 cen-
tres across the United States, Canada and Puerto Rico,
compares the effectiveness of raloxine and tamoxifen in
reducing the incidence of breast cancer in a population
of 19,747 postmenopausal women with an increased
Syear Gail risk. It was a randomized trial and women re-
ceived either 20mg tamoxifen or 60mg raloxifen for
Syears. Raloxifene was as effective as tomoxifen in re-
ducing the breast cancer risk — breast cancer risk was re-
duced by about 50%. As regards the side-effects profi-
le, raloxifen was favoured because women who were ran-
domized to take raloxifene had lower incidence of en-
dometrial cancer, with fewer hysterectomies performed.
Also there were fewer thromboembolic events and
fewer cataracts and cataract surgeries in women taking
raloxifene as compared to those taking tamoxifen.
They however had similar number effect of osteoporo-
tic fractures.

Who to treat?

Primary prevention can be targeted universally to the
whole population or selectively at subgroup that is at high
risk. Both strategies have their consequences. If the who-
le population is treated, a larger survival benefit may be
achieved; however this is at the expense of delivering toxi-
city to a large number of individuals who would have
never developed the disease even without chemopre-
vention. Primary prevention targeted at high risk po-
pulation may be more cost-effective; however this may
prove difficult due to the unavailability of specific markers
or problems with screening the whole population to de-
tect high risk patients (23).

Conclusion

Clinical trials reporting different strategies for breast can-
cer prevention create and optimize endocrine approaches
to target specific populations and enhance public
health. Chemoprevention of breast cancer is anticipated
to be an option to women at high risk for development
of the disease, thus being an approach of great impor-
tance in decreasing breast cancer burden.
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Abstract

Aim. To assess the frequency of celiac disease (CD) among
women with reproductive disorders (RD).

Materials. We examined 217 women (30,5+ 5,8 years)
with RD. On the first stage we determined the anti-tTG.
Then, women with high level of anti-tT'G were under-
gone upper-endoscopy with biopsy due to diagnose CD.
The control group consisted of 15 healthy women.
Results. The majority of the patients (87.3%) had in
anamnesis spontaneous abortions, infertility in 12.7%
cases. It was established that the majority of the patients
had normal stool (89.8%), however, 18,5 % of the pa-
tients had diarrhea, 29,7%, constipation, 40,5% had bloa-
ting.

The anti-tTG level ranged from 1 to 280 while 16 of
them exceeded the upper limit of normal level and ave-
raged 50,2+ 19.4. The average level of anti-tTG in con-
trol group was 4,4 +1,5.

Women with the increased level of anti-tTG suffered
from bloating-75%(p<0,001), weakness-56,2%(
p<0,001), diarrhea-68,7%( p<0,001).

Biopsy was performed in 14 women with increased le-
vel of anti-tT'G. We proved the CD diagnose by biopsy
in 7 women.

Three women did not strictly keep to GFD, 2 women
did not plan pregnancy. Two women after 8-12 months
of strict keeping to GFD gave birth to healthy, full-term
newborns.

Conclusion. The frequency of CD among women with
RD was 3,2%. Therefore celiac disease serological
screening could be routinely performed in women
with RD as a potential useful strategy to treat the same
disorders and to allow for an early diagnosis of those all
too often unrecognized cases of celiac disease.
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Background

Celiac Disease (CD) is a permanent intolerance to glu-
ten, characterized by a wide clinical variability, from aty-
pical to severe clinical symptoms, which depends on the
degree of small-intestinal mucosal atrophy and au-
toimmunity. Mechanism of autoimmunity realizes by
appearance of anti-transglutamminase antibodies, anti-
endomysial antibodies, anti-gliadin antibodies. The
gluten free diet results in the total resolution of the cli-
nical picture as well as in complete healing of jejunal mu-
cosa histological lesion (2-7).

The aim of the present study is to assess the frequency
and clinical presentation of celiac disease among women
with reproductive disorders (RD) in Russia and to esti-
mate the efficiency of influence of GFD in CD women
with RD.

Methods

During the period from 2002 to 2011 we examined 217
women with RD. The examination was carried out in
the «Research Center for Obstetrics, Gynecology and Pe-
rinatology» (130 patients), «Center of Family Planning
and Reproduction» (37 patients), «Research Center for
Endocrinology» (50 patients).

The age of the women ranged from 15 to 44 years and
the average age was 30.5+5.8 years. The main classes of
immunoglobulins and anti-transglutamminase antibodies
were determined in the serum of 217 women. Diagno-
stics knits «Orgentec Diagnostics GmbH» were used. The
majority of the women 87.4% were treated in the gy-
necological-obstetrics research centers in connection with
miscarriages, and 12.5% in connection with infertility.



Among 146 women with miscarriages, 16 women suf-
fered from secondary infertility, and 9 of them got pre-
gnant after extracorporal fertilization. 31 women were
diagnosed inherited thrombophilia, 17 women suffered
from anti-phospholipids’ syndrome. Thyroid insuffi-
ciency-1, autoimmune thyroiditis-3, disseminated in-
travascular coagulation -5.

The great attention was paid to careful data collection
of gastroenterological symptoms in women with RD.
The diagnosis of CD was based on duodenal biopsy. Re-
sults of intestinal biopsy were classified according to re-
vised Marsh criteria 1999.

The control group consisted of 15 healthy women.
The data derived from the patients and the results of la-
boratory analyses were then gathered in an electronic da-
tabase. To evaluate potential association across the va-
riables explored double-entry contingency tables (2x2)
were defined and the chi-square (y?)value determined
by considering as significant p values <0.05. The asses-
sment of significant differences across the means of con-
tinuous variables relied on the t-test for independent sam-
ples considering as significant those value with p<0.05.
Data were processed by the program «Statistica 6.0».

Results

In control group the level of anti-t TG ranged from 0 to
10 E\ml and the average level was 4.3+1.5 E\ml . In CD
women the level of anti-tTG ranged from 1 to 280 E\ml
(M+m=7,17+27.5 E\ml). 16 women had higher level of
anti-tT'G and the average level was 50.24 + 19.45 E\ml.
14 of them underwent esophagogastroduodenoscopy with
biopsy. 2 women with miscarriages in anamnesis were
pregnant during research and that’s why the esophago-
gastroduodenoscopy with biopsy was not offered to them
because of the complication. Due to the increased level
of anti-tT'G up to 21.7 and 15.9 they were recommen-
ded to stick to gluten free diet.

During the assess of biopsy from small intestine CD was
diagnosed in 7 women from 14. The normal structure
of small intestine occurred in 7 women.

In women with high level of anti-tT'G statistically pro-
ved diarrhea (68,7%), «bloating stomach»(75%), weak-
ness (56,2%). The clinical signs of malabsorption syn-
drome, such as paresthesia, bleeding gum, hair loss, xe-
rodermia didn’t statistically differ in controls and CD
women.

Thus, in 16 women out of 217 (7,4%) with RD the in-
creased level of anti-tT'G was revealed, that made a su-
spicion for CD. Histological proved CD was diagnosed
in 7 from them (3,2%).

To illustrate the case two clinical observations were men-
tioned.

The patient Ch-na, 28 years old, was observed at gy-
necologist because of primary infertility since 2004. Gy-
necological anamnesis: menarche started in 15 years, the
menses were regular, normal during 5-7 days. Ame-
norrhea, abortion, miscarriages were not fixed , but she
could not become pregnant during 2,5 years. During the
gynecological examination the small metrofibroma (1,5
cm) was diagnosed. Due to the high level of anti-tTG
during examination up to 148,1 E\ml, she was hospi-
talized to Central Research Institute for Gastroentero-
logy. The complains were not present. The growth was
normal, stool was normal, once or twice a day. The ap-
petite was good. Weight-60 kg, height-174 cm. BMI—
20,1 kg\m. The sign of bloating stomach was absent, at
palpation was soft and a little bit suffering in the projec-
tion of bowel. The liver and lien were normal size. Blood
analyses: hemoglobulin 13,4 g/dl, red blood cell
5,18-10%/1, leukocyte 4,5-10°/1, , total protein74,6 g/l
kalium 4,6 mmol/l, calcium, 3 mmol\l, serum iron 12,3
mmol/l, anti-tT'G- IgA - 280 ME/ml. Anti-gliadin an-
tibody IgA-185,5 ME\ml. Ultrasound investigation was
normal. Esophagogastroduodenoscopy- incompetence
of cardia. Histological lesions answer the description
Marsh IIIC (Figure 1).

On the basis of assessed data the CD diagnose with aty-
pical symptoms (primary infertility) was determined.
The value of the clinical observation was the diagnoses
of atypical CD in patient with infertility. The primary
infertility was possibly in this case the first clinical symp-
tom of CD. CD diagnose become possible only due to
serological screening in women with reproductive di-
sorders. Also we examined women with miscarriages in
anamnesis and assessed the level of anti-tTG in serum.
And we had clinical observation of excellent results of

GFD on RD.
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Discussion

Some studies have shown an association between celiac
disease and reproductive disorders (2-7). The frequency
of CD among women with RD ranged from 1,6% to
8%. According our study the CD frequency was 3,2%.
(13). The pathogenesis of celiac disease-related repro-
ductive disorders still awaits clarification. Several hy-
pothesis have been proposed to explain reproductive di-
sorders in women. Some studies have demonstrated that
women with celiac disease often suffer from reproduc-
tive difficulties such us infertility and recurrent miscar-
riages. All these studies showed that women with un-
treated CD had a significantly higher incidence of spon-
taneous abortion than in control, moreover , same authors
demonstrated that the higher incidence rates of spon-
taneous abortions, low birth weight babies and redu-
ced duration of breast feeding observed in untreated CD
were effectively corrected by gluten free diet. It is pos-
sible, that RD are the first symptoms of CD. Undia-
gnosed and untreated CD can pose health risk to both
mother and fetus.

On the one hand, the importance of nutrition on re-
production is well established. It has been suggested that
the reproductive disorders CD patients are due to the
nutritional deficiencies as a consequence of malabsorp-
tion. For example, maternal zinc deficiency has been as-
sociated with spontaneous abortions, still birth. A sele-
nium deficiency is often diagnosed in CD patients. Se-
lenium is an important trace element in the reproduc-
tion process as well. Selenium deficiency in women is as-
sociated with subfertility and spontaneous abortion. Mild
to severe anemia in CD patients mainly caused by an iron
and foliate deficiency. During pregnancy the require-
ment of both elements are enhanced. There fore, CD
patients in particular could be at increased risk of de-
veloping iron and foliate deficiency during pregnancy.
Both deficiencies have been associated with an increa-
sed maternal and fetal morbidity and mortality due to
the insufficient oxygen carrying capacity of the blood.
Additionally folic acid supply has been demonstrated
to be an important factor in the prevention of neural tube
defects and possibly orofacial schisis and recurrent
spontaneous abortion.

Another possible mechanism for compromised pregnancy
outcome in CD may be that maternal autoantibodies to
exert a direct adverse effect on placental function. (3).
Such effects could include compromised nutrient tran-
sfer, altered cell dynamics though effect on apoptotic
shedding, altered secretory function, immune dysregu-
lation, suppression of growth factor networks, altered se-
veral target villous. Substrate incorporation studies in-
dicated tT'G activity in association with fibroblast ex-
tracellular matrix and the syncytial microvillous mem-
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brane where several target polypeptides could be ob-
served. tT'G is a major autoantigen in CD which asso-
ciated with poor pregnancy outcome. tT'G at the placental
microvillous membrane is a plausible target of maternal
autoantibody action (3).

Binding of anti tT'G antibodies to trophoblast might re-
present a key mechanism by which the embryo im-
plantation and pregnancy outcome are impaired in un-
treated celiac pregnant women. Because healthy tropho-
blast development is essential for placental and fetal de-
velopment, these data provide a novel mechanism for CD
induced infertility, early pregnancy loss and intrauteri-
ne growth retardation.

In our study we examined 37 women with infertility (25
with primary infertility and 16 with secondary inferti-
lity) and diagnosed 2 CD women (5,4%).

The frequency of celiac disease among women with mi-
scarriages was the same. For example, Molteni et al. re-
ported a celiac disease prevalence of about 5(2,7%) ca-
ses in 184 women with pregnancy loses (11).
According our data we revealed 4 CD women in 146 with
miscarriages.

A diet completely free of the cereals results in the total
resolution of the clinical picture as well as in complete
healing of jejunal mucosa histological lesions. In Tur-
si’s research work was shown case of pregnancy after 1-
4 years strictly keeping gluten free diet in 46,15% ce-
liac disease women (12).

In our study one woman of reproductive age, strictly kee-
ping a GFD during 8 month with spontaneous abortion
in anamnesis, managed to get pregnant and give birth
to a healthy full-term child.

Thus, the present study suggests the possibility of con-
sidering celiac disease as one of the potential cause of fer-
tility problems.

Conclusion

The frequency of CD among women with RD was 3,2%.
Therefore celiac disease diagnostic procedures (serolo-
gical screening) could be routinely performed in women
with RD as a potential useful strategy to treat the same
disorders and to allow for an early diagnosis of those all
too often unrecognized cases of celiac disease.
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Introduction

Bacterial vaginosis is the most common vaginal infec-
tion. Its prevalence varies from 10% to 65% and it is
mainly associated with sexually transmitted diseases.
Many serious obstetric and gynecological complications
have been associated with bacterial vaginosis. Obstetric
complications include preterm labor and delivery, pre-
mature rupture of membranes, chorioamnionitis and en-
dometritis.

Its prevalence among pregnant women it is estimated
between 10 and 20% but we have records showing that
it is encountered up to 40%.

Bacterial vaginosis (BV) is a poly-microbial syndrome
characterized by a shift in vaginal flora from a predo-
minant population of lactobacilli to their gradual or to-
tal replacement with anaerobes such as Gardnerella va-
ginalis, Prevotella, Bacteroides and Mobiluncus species
(spp), and with other bacteria including Mycoplasma and
Ureaplasma species.

The most common symptom of BV is an abnormal ho-
mogeneous off-white vaginal discharge that may be ac-
companied by an unpleasant smell (usually fishy). The
malodorous discharge coats the wall of the vagina and
is usually without significant irritation, pain or erythe-
ma although mild itching can occur.

In absence of BV, the vagina will contain many mi-
croorganisms, some of the most common would include
lactovacillus cripatus and jensenii.

It is believed that one of the most direct causes of BV
is douching which directly alters the flora and predisposes
women to developing such condition.

To make a diagnosis of BV a swab is collected from the
inside of the vagina. It will afterwards be tested for pre-
sence of “fishy” odor on wet mount. Called the whiff test,
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which is performed by adding a small amount of po-
tassium hydroxide to a microscopic slide containing the
vaginal discharge.

A pH of 3.8 — 4.2 is considered to be normal, whereas
a pH higher than 4.5 is considered alkaline and is the-
refore suggestive of BV.

The presence of clue cells on wet mount, evaluated by
placing a drop of sodium chloride solution on a slide con-
taining vaginal discharge .

Two positive results in addition to the discharge itself
are enough to diagnose BV. When discharge is absent,
three criteria are needed.

Trichomonas vaginalis on the other hand is not a BV.
It is an anaerobic, flagellated protozoan form of organism.
The parasite is the causative agent of trichomoniasis and
is the most common pathogenic protozoan infection in
industrialized countries.

20% of women with the infection will develop what is
called a “strawberry” cervix or vagina.

Complication from trichomoniasis include preterm
delivery, low birth weight and increased mortality as well
as predisposing to HIV infection and cervical cancer.
Only inside USA, there are 8000 pregnant women dia-
gnosed every year with Trichomonas. Despite its chal-
lenge in treating trichomonas, huge effort is done to crea-
te protocols that will eradicate trichomonas from the ge-
nital tract.

Materials and methods

We gathered a group of 834 pregnant women, who con-
sulted us during their pregnancy from 2004 - 2008. Blood
samples, vaginal swabs and ultrasonography was perfor-
med routinely.



From 834 women, only 630 were chosen to be inclu-
ded in this study. Women excluded from the study were
all those who had at least one risk factor for a preterm
delivery, including:

- previous premature births

- twin pregnancies

- anemia with very low hematocrit levels

- conceiving through in vitro fertilization

- pathologies concerning the uterus, cervix or placenta
- cigarettes smoking, alcohol using, etc

- poor nutrition

- chronic conditions

- being very under/overweight

Vaginal swabs were collected by physicians in the posterior
fornix and cervics.

Direct microscopy was performed as well as an evalua-
tion of the vaginal pH.

Thin, white, yellow, homogenous discharge; clue cells
on microscopy; ph of the vaginal fluid > 4.5; release of
a fishy odor on adding alkali - 10% potassium hydroxide
solution, were the clinical criteria to determine the pre-
sence of BV. At least 3 out of four criteria had to be pre-
sent to confirm the diagnose.

Delivery before the 37" week of gestation was conside-
red a premature birth.

Results

BV was detected in 15.5% of the women screened, whi-
le only 5.1% resulted to have TV. BV was present in 32%
of gravidas at 15-20 weeks of gestation and in 65.5% of
gravidas at 36 weeks of gestation or at beginning a la-
bour (PTB,PPROM). TV was present in respectively 28.9
and 71.1% .

In both groups the pH was equal to 5 or greater.

A correlation was shown between BV and a pH of a hi-
gher or equal to 5 with PTB (OR 5.99, Cl 3.79 9.49)
and PROM (OR 2.34 Cl 1.07-4.49) but no strong cor-
relation was found between the presence of TV and PTB
(OR 0.73 :Cl 0.22-2.71) and PPROM (OR 1.22:Cl
0.29-5.05).

Discussion
The impact of BV and pH > 5 was very significant at

15-36 weeks of gestation on both PTB and PPROM.
Despite advances in medical care, preterm delivery still

remains a challenge. Most perinatal deaths occur in pre-
term infants and preterm birth is an important risk fac-
tor for neurological impairment and disability.

And more than that, it does not affect just the infant,
it is a real social problem, involving family, health care
providers, society in general.

Therefore, authors agree that early screening and care-
ful follow-ups are justified, and should be performed in
order to prevent these outcomes.
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Introduction

Treatment with estrogen-progestin hormone is the
most used therapy by women in reproductive age, both
as contraception and for hormonal diseases, such as
Polycystic Ovary Syndrome.

Particular attention should be paid to the effects of Oral
Contraceptives on the breast, because it is well known
that the benign breast disease (PBM) is related to hor-
monal changes, for the peculiar effects that steroid hor-
mones have on cell metabolism and breast structure.
Estrogens play their action on the main ductal system,
with differences in sensitivity: for example, it is assumed
that the larger ducts are more responsive than the in-
tralobular ducts; estrogens, furthermore, promote the dif-
ferentiation and development of the galactophore system,
increase the mitotic activity of the cylindrical cells and
induce hyalinization of the connective tissue.
Similarly, progesterone acts on the development and func-
tion of the lobule-alveolar system, and, with estrogen,
induce the growth of the grapes (1).

Numerous data indicate the presence of high levels of
ovarian and adrenal androgens in patients with benign
breast disease; it has been demonstrated that some of them
(DEA and DEA-S) have an antagonistic action to the pro-
gesterone one. Therefore, we can hypotize a direct or me-
diated effect of C.O. catabolites on the breast and on be-
nign mastopathy (2-5).

Fibroadenoma is a benign nodule, solid, round, pain-
ful during menstruation, which originates from the mam-
mary grapes, so it isn’t usually present in the menopause,
a time when the breast regresses.

The mastopathy is a phase of evolution of the glandu-
lar breast tissue, not a disease, but is a condition that may
be associated with cancer risk. It can occur with diffe-
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rent aspects of proliferative tissues involved. Sometimes
even with atypia. You can find non-proliferative lesions,
proliferative lesions without atypia, atypical hyperpla-
sia.

Breast pain (mastodynia) is by far the most common brea-
st symptom that leads adult female to breast examina-
tion. May be affected by the menstrual cycle, and espe-
cially pronounced in the premenstrual phase.

The most interested part is the super-outer quadrant and
the gland is usually place of small multiple knottiness at
palpation, while the mammography shows only the pre-
sence of a fibrocystic mastopathy. Sometimes it can be
caused by inflammatory processes, eg. mastitis, galat-
toforitis, etc. expecially during lactation.

Regarding clinical data, epidemiological studies and espe-
cially the only prospective placebo-controlled study (The
Women’s Health Initiative) demonstrate an increased risk
under combined estrogen/progesterone, but not under
estrogen-only therapy (6).

Besides, there are no unique data in the literature about
the use of oral contraceptives and benign breast disea-
ses.

Materials and methods

The aim of our study was to show the effects caused by
a long-term treatment with estrogen and progesterone
on the type and the progress of benign breast diseases,
on a sample of 263 women attending, from 2009 to
2012, the Gynecological Endocrinology and Ultrasounds
outpatients of our Department.

The patients referred to the clinic required (Figure 1):
a) Contraception (27%);

b) Treatment of acne (18%);



100

Acne

Contraception

’ @ Target Therapy ‘

Hirsutism

Dysmenorrhea

Figure 1 - Target therapy with oe-
stroprogestative pills.

¢) Therapy of hirsutism (22%);

d) Treatment of dysmenorrhea (1.7%).

The benign breast diseases identified, in order of inci-
dence, were as follows (Figure 2):

1) Mastodynia premenstrual (31%);

2) Fibrocystic Mastopathy (28%);

3) Fibroadenoma, fibrosis and cysts (12%).

The methods used for the diagnosis and for monitoring
the PBM were as follows:

1) Clinical examination;

2) Ultrasound;

3) By needle aspiration cytology;

5) Mammography.

The study group (Group A, 263 women) used estrogen-
progestin for at least 12 consecutive months up to a maxi-
mum of 60 months, with an average intake of 28 +/- 4
months.

The control group (Group B) was represented by 200
patients with PBM, non-users of Oral Contraceptives.
The percentage distribution of the type of PBM was iden-
tical to that present in Study Group.

EP formulations used were:

1) ethinyl-estradiol (EE) 20 mcg + drospirenone 3 mg
(12%);
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Figure 2 - Breast benign dis-
eases.
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2) EE 30 mcg + Drospirenone 3 mg (10%);
3) EE 30 mcg + Chlormadinone 2 mg (13%);
4) EE 30 mcg + Gestodene 0.075 mg (15%).

Results

In our study we did not observe statistically significant
change state morphology and anatomy of the breast in
the group receiving estrogen-progestin therapy (Group
A) compared with the control group (Group B).

No significant differences has been reported in reference
to the type and dosage of the combination of estrogen-
progestogen used.

The only data suggestive and worthy of further study
(although not statistically significant as a percentage) were
as follows:

1) Subjective reduction of mastodynia (density range 0
to 10), after the protracted assumption CO for at least
36 months (Group A vs Group B: P <0.09) (Figure 3).
2) Unchanged the clinical picture and the incidence of
diseases like the fibroadenomas and focal cystic changes,
as well as the more general fibrous mastopathy.

Discussions

Our study confirms what has already been reported by
previous clinical trials that showed a response of neutrality
or of modest improvement induced by hormonal con-
traceptives on benign breast disease.

This is conceivable as a consequence of the reduced and
balanced combination of existing hormonal preparations,
which, by determining a hormonal environment favo-
rable, rebalance a framework endocrine baseline altered
7).

Besides, the use of HRT does not appear to influence
the clinical pattern of benign breast disease in postme-
nopausal women, although enlargement of pre-existing
cysts or fibroadenomas has been sometimes reported (8).
Instead, breast cancer seems to be positively dependent
on prolonged oral contraceptive use (9).

Oral contraceptives probably promote the growth of al-
ready existing cancer, they are probably promoters not
initiators of breast cancer (10).

Besides, it was discovered that hormonal contraceptives
(HC) and hormone replacement therapy (HRT) decreases
the age when breast cancer was first diagnosed (11).

A recent study states that breast cancer risk did not vary
significantly by OC formulation, and no formulation was
associated with a significantly increased breast cancer risk,
(12) while in another study was found that current use
of triphasic preparations containing levonorgestrel as the
progestin is associated with higher risk than use of other
formulations (13).
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Figure 3 - Subjective reduction of mastodynia.

In our study we did not observe statistically significant
change in morphological and anatomical breast cha-
racteristics in progestin therapy group (Group A) com-
pared with the control group (Group B).

Conclusions

In conclusion, some of the benefits associated with re-
gular and prolonged use of oral contraceptives are a di-
rect consequence of the association of steroid receptors
progestogens on the breast. Focal benign breast chan-
ges, such as fibroadenoma, do not undergo volumetric
changes different than their natural history. Therefore,
while not considering unanimously oral contraceptives
a therapeutic measure for benign mastopathy, it can be
asserted that this does not alters the incidence and pre-
valence of the same.

Nevertheless, it is good practice to monitor by ultrasound
examination for the presence of nodular breast masses
during treatment with estrogen-progestin at least every
two years, to exclude a possible increase in volume of such
formations.

If there was a nodule larger than the initial period of treat-
ment, it is recommended the suspension of the oral con-
traceptive.

Furthermore, in some studies has been confirmed the pre-
sence of a positive correlation between the prolonged use
of estrogen-progestin contraception and the reduction



of the risk of proliferative forms of mastopathy like hy-
perplasia without atypia, and an increase of the same for
all forms of mastopathy with atypia.
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Objective

The aim of the study was to compare the fertilization,
development and outcome of intracytoplasmic sperm
injection (ICSI) embryos with high magnified selected
spermatozoon according to our classification (Fertil Ste-

ril 2009; 92:1616-25).

Materials and methods

Prospective study of 350 spermatozoa from infertile
men were used for ICSI in women less than 36 with
normal ovarian status. The spermatozoon was first se-
lected routinely (x400), then observed at high ma-
gnification (x6100) and scored according to our sco-
ring system: two points for a normal head, three points
for a head without a vacuole and one point for a nor-
mal base. Finally, top spermatozoon score is 6 and the
worst score is 0 (Range: 6 to 0).To clarify the metho-
dology we decided to compare scores 6+5 (Group A)
versus scores 1+0 (Group B). Overall we followed 202
extreme ranges spermatozoa (Group A+B) from 350.
Each oocyte was individually cultured in order to fol-

low the outcome of each embryo until the blastocyst
stage.

Results

In group A, 94 injected spermatozoa permit to obtain
78 embryos, and 34 blastocysts including 14 “top bla-
stocysts”. In group B, 108 injected spermatozoa permit
to obtain 62 embryos and 24 blastocysts including 4 “top
blastocysts”. Comparing the two groups we found a si-
gnificant difference in terms of: fertilization rate
(p=0.007) and “top blastocysts” (p=0.01). Regarding “top
blastocysts” obtained in the two groups according to pre-
gnancies there is a significant difference (p=0.03). Finally,
12 ongoing pregnancies occur with group A and only

1 with group B (p=0.0003)

Conclusions

These data validate our classification and scoring system,
permitting to discard the worst spermatozoa from ICSI
and giving a guideline for the choice of the spermato-
zoa likely to be injected.
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From oocyte fertilization to implantation

role of mitochondria

CHAPPEL S.
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Mitochondrial dysfunction has been implicated as a
causative factor in a number of pathophysiological pro-
cesses including infertility. The role of mitochondrial
oxidative phosphorylation and ATP production im-
mediately before and during early fertilization and
preimplantation has been shown to be critical in every
species examined (1, 2) including humans (3). The
oocyte requires a vast supply of energy after fertiliza-
tion to support critical events such as spindle forma-
tion, chromatid separation and cell division. Until bla-
stocyst implantation, the developing zygote is de-
pendent upon the existing pool of mitochondria (4).
That pool size decreases with each cell division. Th-
reshold levels of mitochondrial DNA (mtDNA) and
ATP generating capability are critical for successtul ma-
turation of the cytoplasm and nucleus in preparation
for fertilization and appropriate completion of meio-
sis II (3, 4) Higher quality oocytes contain higher le-
vels of ATP and produce higher quality blastocysts af-
ter fertilization (5).

Maternal age is associated with increased oxidative stress
in oocytes resulting in mitochondrial dysfunction. This
dysfunction is due to oxidative damage, deletions or
point mutations in the mitochondrial genome of the
oocyte (6, 7) and results in inadequate production of
ATP as well as other critical mitochondrial functions
(e.g., calcium flux) necessary post-fertilization. Thus,
reproductive failure due to age is attributed primarily
to the quality of the oocyte and its ability to function
properly with the accumulation of mtDNA damage.
The combination of lower number and reduced qua-
lity of mitochondria may result in a drop in activity
below a necessary minimum threshold for appropria-
te embryo development and result in a failure to im-
plant or a spontaneous abortion.
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In an effort to increase the amount of mitochondrial
activity at the time of fertilization of the oocyte, oo-
plasm obtained from an oocyte donated by a younger
woman was transferred to the oocyte of an older wo-
man. The technique of ooplasm transfer was based on
a well-established method used in experimental em-
bryology to induce the maturation of immature oocy-
tes (8). Following donor cytoplasmic transfer during
intracytoplasmic sperm injection (ICSI), improvements
were observed in embryo formation, implantation and
live births (9-14). As live births of healthy children were
achieved, this method was proposed to restore the mi-
nimal threshold of mtDNA potential in mitochondrial-
compromised oocytes from infertile women. While tho-
se reports showed success, safety concerns arose due
to two distinct populations of mitochondrial DNA po-
pulations (heteroplasmy) in the offspring. Those
early reports on mitochondrial augmentation of oocy-
tes can now be reconsidered in light of new informa-
tion.

More recent studies have shown that supplementation
of sub-threshold levels of mitochondrial activity in
oocytes by transfer of ooplasm or mitochondria im-
prove fertility in all species tested (15-17) including
humans (18). Following transfer, these organelles are
detectable at least until the blastocyst state and may
be found in the offspring. Studies suggest that while
the transfer of mitochondria to oocytes can improve
oocyte quality and reproductive success, the source and
quality of mitochondria could affect the health and sa-
fety of the offspring (19).

High quality mitochondria used for energy augmen-
tation of oocytes must be autologous. The existence
of oocyte precursor cells has been reported in both the
mouse and human (20-24). Since these cells contain



germ-line quality mtDNA, they may be used as a sour-
ce of autologous, high quality mitochondria to be de-
livered at the time of ICSI. These cells, also called egg
precursor cells (EggPC), may be isolated from the ovary
prior to oocyte collection and mitochondria can be iso-
lated. Oocytes may be injected with autologous mi-
tochondria obtained from EggPC at the time of
ICSI. The transfer of mtDNA obtained from the pa-
tient’s own EggPC would reduce possible compromised
oxidative phosphorylation function that could arise th-
rough mixing of mtDNA genotypes (19).

Concluding remarks

Augmentation of the energy requirement for the hu-
man oocyte from women of advanced reproductive age
by mitochondrial injection has been shown to improve
outcomes. Human and animal studies have established
the rules by which this procedure can be safely
performed:

* Mitochondria must be autologous, obtained from
the patients own cells, such that communication
between the mtDNA and nuclear DNA is optimal
(maintenance of homoplasmy in offspring).

*  Cell source of mitochondria should be of oocyte ori-
gin such that the mitochondria are prepared to re-
gulate function in a tissue-specific fashion.

* The mitochondrial genome of these cells must be
of high quality, preferably germ line, without de-
letions or mutations so that no mutations are tran-
smitted to offspring.

Over the past few years, several laboratories have re-

ported the identification and characterization of

oocyte precursor cells and developed methods to iso-
late these cells from a patient’s ovarian tissue. These
germ line cells can serve as a source of patient- and tis-
sue-specific mitochondria to be used for oocyte aug-
mentation that can be delivered to the oocyte with sub-
threshold levels of mitochondrial activity at the time
of ICSI. This method satisfies the rules established in
preclinical and clinical studies and is proposed to be

a safe and effective means to improving oocyte and

preimplantation embryo quality in an assisted repro-

ductive technology setting.
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Introduction

Historically, In Vitro Fertilisation (IVF) was used to
bypass infertility in women with bilateral tubal occlu-
sion (Edwards 1965, van Loendersloot et al, 2010).
With time, the use of IVF has been extended to cou-
ples with male factor infertility, unexplained infertility,
ovulation disorders and other such conditions. Howe-
ver, due to the high cost and invasiveness of such as-
sisted reproductive techniques, it has become necessary
to predict the probability of success of these procedu-
res and also to balance them against the prospect of
spontaneous conception. Numerous studies have been
carried out to establish the best factors predictive of IVF
success (van Loendersloot et al, 2010, Sharif et al, 1998;
Templeton et al, 1996; La Marca et al, 2011; Creus et
al, 2000; Toner at al, 1991; Broekmans et al, 2006;
Bangcsi et al, 2000, Chuang et al, 2003). Such studies
have not always given rise to similar conclusions. Ha-
ving said that, there are findings that seem more or less
consistent across the studies: increasing maternal age
correlates with a decrease in the probability of natural
conception and of successful infertility treatment
(Baker JW et al, 1972; Akande VA et al, 2008). Si-
milarly, increasing follicle-stimulating hormone (FSH)
and decreasing anti-Miillerian hormone (AMH), whi-
ch are associated with a decrease in ovarian reserve, are
also associated with a decrease in IVF success (Scott et
al, 1989; Ebrahim et al, 1993; Sharif et al, 1998;
Chuang et al, 2003; Yanushpolsky, et al 2003). Body
mass index (BMI) remains a controversial factor with
studies showing conflicting results. (Wittemer et al,
2000; Zaadstra et al, 1993; Lashen et al, 1999 ; Mc-
Cormick et al. 2008). While a rough framework exi-
sts for the assessment of prospective success using IVF,
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it is currently unclear how useful these parameters are
in predicting spontaneous conception.

Materials and methods

This prospective study examines pregnancy and live birth
outcomes in a group of 1550 infertile couples who were
trying to conceive naturally between 2009 and 2012.
Those couples were all using the new ’assisted natural
conception’ approach to expectant management: the
DuoFertility programme (Chausiaux et al. 2011). The-
se couples self-selected to embark on this programme and
were diagnosed as infertile, usually with mild infertility
or unexplained infertility. The median maternal age was
35.6 years and the duration of infertility had a median
of 2.2 years (since the last pregnancy if they had been
pregnant naturally or with fertility treatment) at entry
into the study. The model discussed below is therefore
likely to have limited value for normally fertile couples.
Couples reported information regarding their medical
history which allowed the selection of suitable candidates.
Couples with known ‘serious fertility issues’ that prevent
natural conception, e.g. bilateral tubal occlusion, were
restricted from embarking on the programme and ap-
propriate advice on the best next steps was given to them.
As a result, none of the couples involved in this study
had known serious fertility conditions that may negate
natural conception.

All couples provided information on the time spent trying
to conceive (TTC) since the last pregnancy, maternal age
and BMI (n=1550). Some couples provided additional
information which may have an effect on the probabi-
lity of conception, in particular AMH (n=174) and FSH
(n=389) measurements.



Patients reported pregnancy, miscarriage or live birth and
these primary outcomes were monitored.

Maternal age and time trying to conceive were used to
build a pregnancy probability model as well as a live birth
outcome model. As the model gets refined with increa-
sing number of couples on the programme, it is conti-
nuously revised to provide the best possible information
to couples at the time of enquiry.

Examining other markers individually; BMI, FSH,
and AMH, which are commonly used to select patients
for fertility treatment, were assessed for their predicti-
ve value beyond the original model. This would be iden-
tified by any consistent difference between the simple
model and data grouped according to any of those fac-
tors.

Results and discussion

Maternal age has an approximately linear effect on the
pregnancy rate and the live birth rate, whereas the time
spent trying to conceive since the last pregnancy is only
linear for the first 3 years and is then relatively stable af-
ter 3 years of attempts since the last pregnancy.

The models which were created to assess the likely con-
ception outcomes for DuoFertility users, based on the
information above, are presented in Figures 1 and 2.

Body Mass Index

Body Mass Index (BMI) is a relatively controversial cri-
teria used to decide if a couple should have access to
NHS-funded fertility treatment in the UK. The NICE
guidelines recommend using a lower cut-off of 19 and
a higher cut-off of 30 for patients seeking government
funded fertility treatment (NICE, 2004). A higher than
expected BMI can lead to complications during pre-
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Figure 2 - Conception outcomes versus time trying to conceive.

gnancy. These include miscarriages, gestational diabe-
tes, increased risk of labour induction and instrumen-
tal delivery, etc. (CMCE 2010, Sebire NJ et al., 2001,
Poston L et al. 2010). Being underweight also poses ri-
sks both to the mother and to the unborn baby (Sahu
MT, et al. 2007; Ehrenberg HM et al., 2003). As a re-
sult, couples should be counselled to normalise their wei-
ght to reduce such risks. However, reviewing the pre-
gnancy and live birth rate for couples across the BMI ran-
ge, the information collected in this study does not sug-
gest a dramatic decrease in pregnancy or live birth rate
for underweight patients and obese patients (up to a BMI
of 35) as seen in Figure 3. Women with a BMI higher
than 35 (type II obesity) do appear to have a decreased
pregnancy and live birth rate compared to the model.
For women with a BMI over 35, the simple {age, time
trying} model predicted 28 pregnancies, but only 17 were
observed. Similarly, 20 live births were predicted, but
only 8 observed.

The implications are very important given that in the UK,
50% of women of childbearing age are either overwei-
ght or obese (Thangaratinam S et al., 2012) and the rate
of obesity in pregnancy has almost doubled in the last
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Figure 3 - Conception outcomes versus maternal BMI.



two decades (Kanagalingam MG et al, 2005; He-
slehurst N et al., 2007).

It is important to note a potential bias here: women who
have endocrine disorders linked with a weight issue of-
ten display irregular or absent menstruation. However,
women entering the DuoFertility programme typical-
ly have 6 or more cycles per year and this may be cau-
sing a pre-selection on the effect of BMI on natural con-
ception rate.

Ovarian reserve markers

FSH and AMH are 2 markers of ovarian reserve which
are commonly used to assess the likely success rate of fer-
tility treatment in infertile women (Van Rooij IA et al.,
2002). Both have also been linked with female aging;
however, studies have previously indicated that AMH
was independent of parity (La Marca A et al., 2012) whi-
ch may indicate that the correlation with spontaneous
pregnancy is limited.

FSH generally increases with maternal age. However,
some women will suffer premature ovarian failure, and
these women tend to have higher FSH levels earlier in
their reproductive years. This has been associated with
a reduced success rate of fertility treatment (Scott et al,
1989; Ebrahim et al, 1993; Sharif et al, 1998). Based on
the results collected on 389 women in this study, it ap-
pears that this measure is very noisy and that it is not very
specific to maternal age or to the chances of pregnancy.
Figure 4 shows weak evidence that high FSH (>9 nmol/L)
may reduce pregnancy rate (19 pregnancies expected, 12
observed), but no evidence of impact on live birth rate
(10 births expected, 10 observed).

AMH, on the other hand, decreases with maternal age
(La Marca A et al., 2012; Kwee J et al., 2008; Ebner T
2006), and can also be affected by premature ovarian fai-
lure (Tsuji I et al., 2012). AMH levels can also be di-
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storted by the presence of polycystic ovarian syndrome,
in which case, the AMH will be artificially high (Laven
et al, 2004; Fallat ,M. et al, 1997; Mulders, A., et al, 2004;
Cook, C. etal, 2002). Our data suggests that AMH does
not add a strong predictive power for natural pregnancy
or live birth rate beyond the simple model as seen in Fi-
gure 5. There is no evidence that low AMH (<7
pmol/L) reduces pregnancy rate (17 pregnancies expected,
19 observed), nor evidence of impact on live birth rate
(8 births expected, 7 observed). Similarly, high AMH
(>21 pmol/L) does not seem to decrease pregnancy rate
and may in fact slightly increase it (7 pregnancies ex-
pected, 12 observed) or live birth rate (5 births expec-
ted, 7 observed).

When ovarian reserve markers are used in predicting the
overall pregnancy rate of IVF treatment, it appears that
they correlate particularly well with the ovarian response
to the exogenous hormonal stimulation (Van Rooij IA
et al., 2002, Satwik R et al.,2012; Gnoth C et al., 2008).
Given that only one oocyte is expected to be released du-
ring a spontaneous cycle, it is not surprising that AMH
and FSH levels do not seem to offer a strong predicti-
ve value for a spontaneous pregnancy compared to that
found for an IVF cycle.

It is important to note that due to the remote monito-
ring nature of the DuoFertility programme, patients are
relied on to self-report age, time trying to conceive, hei-
ght and weight; in addition, blood tests are not carried
out using identical instruments between patients or even
the same laboratory. Indeed, patients communicate this
information if they have had these tests done previou-
sly either with their general doctor or with a fertility cli-
nic, and this may explain part of the variability obser-
ved in the results. This is however representative of the
variability of the results found across UK laboratories,
and may raise the question of the usefulness of a natio-
nal cut-off for the provision of government funded IVF.
This study suggests that poor FSH or AMH test results
have limited impact on pregnancy outcomes beyond a
simple model taking into account maternal age and time
trying to conceive. Even with these low numbers of ob-
served outcomes, the equivalence of observed pre-
gnancy and live birth rates to those predicted by a sim-
ple model places a lower limit on the additional predictive
power that FSH or AMH testing may provide.

This study does however provide some weak evidence
for an impact of BMI on pregnancy and live birth ra-
tes at the very extremes, although these extreme cases are
expected to be counselled about health during pregnancy
in any case.

More data is needed, in particular for young women with
high FSH or low AMH, to confirm our initial findings.
Of 66 patients with FSH >9 nmol/L, only 7 were be-
low 35 years of age. Of 79 patients with AMH below
7pmol/L, only 7 were below 35 years of age. Another li-



mitation of this study is that sperm parameters are not
taken into account. All couples included in this study
have at least 0.5 million normal motile sperm.

Conclusion

Our initial data suggests that female age and time trying
to conceive is sufficient when counselling patients on their
likely outcome with spontaneous conception. Counselling
with respect to AMH or FSH testing should be restric-
ted to discussion of outcomes from IVF, and AMH or
FSH test results should not be used to predict sponta-
neous conception rates.
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Introduction

Several studies have demonstrated high spontaneous pre-
gnancy rates in couples with unexplained infertility (Col-
lins JA et al., 1995; Eimers JM et al., 1994; Snick HKA
etal., 1997). If the couple’s prognosis with expectant ma-
nagement can be estimated accurately, this information
should be used during counseling, prior to deciding whi-
ch avenue of treatment is most suitable for the couple.
Some national guidelines in Europe include specific pro-
gnostic value above which the couple should be advised
to pursue expectant management in the first instance
rather than fertility treatment. The Dutch fertility gui-
delines, for example, use the threshold of a prognosis abo-
ve 30% using the Hunault model over 12 months to re-
commend expectant management as an effective treat-
ment for the couple(Hunault CCet al.; 2004).

Given that the fertility levels of couples varies widely, it
is important to ensure that an accurate prognosis is cal-
culated for each couple based on their medical history
(Steures P et al., 2006). Several models are available (Hu-
nault CCet al.; 2004; Van Der Steeg JW et al. 2007)
and are being used for this purpose, however, these do
not take into account new methods of managing infer-
tile couples (Chausiaux OE et al., 2011).

The pregnancy rate for couples with unexplained in-
fertility using expectant management methods, compared
to IVF and other ART methods, has been studied by se-
veral teams (Soliman S et al., 1993; Steures P et al., 20006,
Hughes EG et al., 2004), but has not led to a consen-
sus on the method of choice. Some studies indicate that
the pregnancy rate of couples going through IVF is hi-
gher than that of those who go through expectant ma-
nagement (Hughes EG et al., 2004), while others
show that there is no difference (S. Bhattacharya et al.,
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2008). When reviewing the evidence, the authors of the
Cochrane review indicated that any effect of IVF rela-
tive to expectant management in terms of live-birth ra-

tes for couples with unexplained infertility remains unk-
nown (Pandian Z et al., 2003; Pandian Z et al., 2005).

Current options for patients

General practitioner (GP) based expectant management
The UK national guidelines on infertility recommend
that a couple trying for a baby, with no reason to suspect
underlying infertility, ‘try naturally’ for 12 months befo-
re any significant testing or intervention (NICE, CG11,
2004). During this 12 month period approximately 84%
of couples will fall pregnant. The remaining 16% of cou-
ples are tested for common underlying causes of infer-
tility over the following 12-month period, during whi-
ch approximately half will get pregnant (a cumulative
92% pregnancy rate). Those with identified causes of in-
fertility are moved onto an appropriate treatment
pathway, whilst those diagnosed with ‘unexplained in-
fertility’ are encouraged to ‘keep trying’ for a third year.
Over this third year, just one-in-eight will conceive spon-
taneously, providing a cumulative three-year pregnancy
rate of 93%. This three-year cumulative pregnancy rate,
and thus the appropriateness of expectant management,
is highly patient specific; with regular intercourse, 94%
and 77% of fertile women aged 35 years and 38 years
conceive after three years of trying.

Specialist GP tailored expectant management

Some GPs use the Creighton Model; fertility charting
monitoring the menstrual cycle together with cervical mu-
cus. This can be used in combination with medication



when thought necessary to optimally time intercourse.
A study from Ireland shows that this can result in a 35.5%
pregnancy after 12 months. Note that although the study
included some patients with infertility of just one year
duration, approximately one-third had previously un-
dergone some form of ART. Most patients received some
form of medication (Clomiphene Citrate (75%), human
chorionic gonadotropin (hCG) (67%), progesterone
(18%), etc.) to help them conceive (Stanford JB etal.,
2008).

Fertility clinic expectant management programmes
There have been no publications of specific clinic led ex-
pectant management programmes in the UK; however
in the Netherlands several studies have shown that this
can offer comparable chances of pregnancy to IVF or IUI
for couples with a good prognosis such as unexplained
infertility. This was shown to result in a 65 % sponta-
neous pregnancy rate for such couples over 3 years, whil-
st the average time to pregnancy was 5.7 months
(Brandes M et al., 2010).

Expectant management by Telemedicine

A UK based study on a so-called ‘assisted natural con-
ception’ expectant management program demonstrated
a surprisingly high pregnancy rate in a population of pa-
tients with significant history of infertility. The program,
offered commercially under the DuoFertility brand, en-
tails home-based fertility monitoring, remote data
analysis and email or telephone counseling; a combination
of technologies and services that is frequently referred
to as ‘telemedicine’.

The study population consisted of the first 500 couples using
the service, of whom 242 had been referred for, had pre-
viously undergone, or qualified under UK rules for state
funding of IVF (Chausiaux OE etal., 2011). Within that
group of IVF-relevant couples, an annual pregnancy rate
of 39% was reported, which is higher than that observed
on average for a cycle of IVF — yet the DuoFertility pro-
gram is entirely non-invasive, natural and drug-free. A
cohort follow-up to the study examining live birth rates
and segmentation within that patient group was undertaken
to determine the most appropriate patient population for
use of the DuoFertility method. The analysis of this fol-
low-up is the subject of the remainder of this paper.

Materials and methods

To enable comparison of outcomes from expectant ma-
nagement (both GP-based and telemedicine-based)
and assisted reproduction, a retrospective cohort follow-
up study of the first 500 couples on the DuoFertility pro-
gramme is provided.
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Of the 500 couples in the initial study, 242 had previously
undergone, been referred for, or met the criteria for
IVF/ICSI in the UK, whilst also meeting the inclusion
criteria of unexplained infertility or mild male or female
factor infertility. Within this group of ‘TVF-relevant’ pa-
tients, 54 reported pregnancy during the initial study,
with telephonic follow-up of the couples confirming 34
live births and 9 miscarriages; 11 patients in this group
reported a pregnancy during the initial study but were
lost to follow up before outcome could be established.
Of the 500 couples in the initial study, 1 achieved pre-
gnancy during a cycle whilst undergoing medication and
have been removed from follow-up statistics; this patient
was not in the IVF-relevant group.

Optimal patient group selection

The initial DuoFertility study provided a breakdown of
patients against the key demographic criteria, such as ma-
ternal age and time trying to conceive, and provided a
set of inclusion criteria for study, but did not specifically
recommend an optimal patient population for the ap-
plication of this technology. The overall reported pre-
gnancy rate was 39% for the ‘TVF-relevant’ group of pa-
tients, which is comparable to the pregnancy rate from
a cycle of IVF (Chausiaux OE et al., 2011).

A critical analysis of pregnancy rates within that study
split by maternal age and time trying to conceive, indi-
cates that the highest pregnancy rates occur in women
aged under 40, and those who have been trying to con-
ceive for less than 4 years. This is consistent with the pre-
viously reported association between rates of natural con-
ception and female age or time trying to conceive (Ei-
mers JM et al., 1994, Collins JA et al. 1995, Snick HKA
etal., 1997).

This implies that there is likely to be a significantly hi-
gher than previously reported pregnancy rate amongst
patients where the female is bor/h under 40 years of age
and has been trying to conceive less than 4 years; con-
versely, the pregnancy rates for those meeting only one
of these two criteria may be lower than reported. For this
reason it is important to investigate the specific pool of
patients that may have the highest success rates with this
programme, and conversely identify those for whom it
may be less effective.

Comparison data for Assisted
Reproductive Technology (ART)

The UK national IVF regulator, HFEA, provides access
to data on all IVF/ICSI cycles performed in the UK each
year. The latest dataset with pregnancy outcomes,
2009, was analysed for comparative IVF pregnancy and



live birth rates (HFEA, 2009).
This dataset contained information on 59,235 IVF/ICSI
and Donor Insemination cycles, compulsorily lodged with
the HFEA.
Of these, 17,616 cycles were excluded for one or more
of the following reasons:
* Use of donor embryo, eggs or sperm (or DI rather
than IVF/ICSI cycle)
* Egg collection was not for use in immediate treatment
* Frozen egg cycles
* No recorded patient age
Of the remaining 41,619 cycles, male factors alone ac-
counted for 17,212 cycles (41%), female factors alone
accounted for 13,358 cycles (32%), and combined male
and female factors accounted for 3,065 cycles (7%). This
left 14,114 (34%) of fresh, own-egg/sperm IVF/ICSI cy-
cles from couples suffering from unexplained infertility
(HFEA, 2009).
Although the HFEA Register does not differentiate mild
identified causes of infertility (such as sperm counts of
5-20M/ml or a single blocked fallopian tube), anecdo-
tal evidence suggests that more than a quarter of iden-
tified causes are mild.
From the 14,114 cycles for couples with unexplained in-
fertility, 4,853 pregnancies and 3,342 live births resul-
ted, an overall pregnancy and live-birth rate of 34% and
24% respectively. This data can also be broken down by
patient age, providing the familiar decreasing pre-
gnancy rate and increasing miscarriage rate with age as
presented in Table 1.
This same type of data can be gained from the Society
for Assisted Reproductive Technology (SART, 2009),
covering the vast majority of clinics in the USA. Data
from 2009, covering 13,025 fresh, own-egg/sperm
IVF/ICSI cycles from couples suffering from unexplai-
ned infertility are presented in Table 2.
A comparison of Table 1 and Table 2 will immediately
show a modest difference in pregnancy rate, but a si-
gnificant difference in miscarriage rate (and hence live
birth rate), which is likely due at least in part to the more
frequent use of single-embryo transfer methods in the
UK (Pandian Z, 2009). This is suggested by the diffe-
rence in average number of embryos transferred for
otherwise similar patient groups (e.g. for women under
35, on average 1.5 embryos transferred in the UK, and

TaBLE 2 - SART DATA SPLITTING CONCEPTION OUT-
COME PER MATERNAL AGE GROUP IN 2009 IN THE
USA.

Age Cycles Pregnancy Live Birth Miscarriage
Rate Rate Rate

<35 5459 48.1% 42.3% 12.1%

35-37 3370 41.3% 34.7% 16.0%

38-40 2907 34.2% 26.1% 23.7%

41-42 928 23.6% 15.1% 36.0%

>43 361 11.1% 5.0% 55.0%

2.0 in the USA, suggesting twice the rate of multiple-
embryo transfer), and the resultant increase in multiple
births (e.g. for women under 35, 8% multiple births in
the UK and 35% multiple births in the USA).

It should also be noted that the vast majority (80-90%)
of IVF performed on this patient group is for women
under the age of 40. This matches well with the opti-
mal patient group for DuoFertility identified above.

Statistical analysis

The R statistical package (R Development Core Team,
2009) and Microsoft Excel 2007 were used for all data
analysis.

Clinical pregnancy rates for a single cycle of IVF/ICSI
from the HFEA 2009 dataset were calculated assuming
that any indication of pregnancy or birth was included,
and the definition of unexplained infertility used was lack
of any indicated cause of infertility for either partner (as
opposed to patient-unexplained, i.e. no identified female
factor, as present in the raw data).

Clinical pregnancy rates for DuoFertility were calcula-
ted over a 12-month period of continuous use via the
Kaplan-Meier estimator to account for right-censoring
of data. Pregnancy, miscarriage and live-birth data was
patient-reported, so although it is probable that some un-
der-reporting occurred, it seems unlikely that a patient
would falsely report as pregnant or having achieved a live
birth. For patients reporting a pregnancy, but being lost
to follow-up to establish the outcome 9 months later,
probable live birth rate is estimated by assuming that the
proportion of reported live births to reported miscarriages

TasLE 1 - HFEA DATA SPLITTING CONCEPTION OUTCOME PER MATERNAL AGE GROUPS IN 2009 IN THE UK.

Age Cycles Pregnancies Live Births Pregnancy Rate Live Birth Rate Miscarriage Rate
18-34 4625 1991 1510 43.0% 32.6% 24.2%
35-37 3486 1342 948 38.5% 27.2% 29.4%
38-39 2782 851 551 30.6% 19.8% 35.3%
40-42 2433 582 305 23.9% 12.5% 47.6%
43-44 616 79 27 12.8% 4.4% 65.8%
>44 172 8 1 4.7% 0.6% 87.5%
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is constant. This is likely to under-estimate live birth rate,
as patients suffering a miscarriage are likely to get back
in contact to repeat the procedure that had resulted in
a pregnancy, whereas those carrying successfully to term
have no such reason to spontaneously report the outcome.
Where patient age groups were pooled for comparison
with IVF pregnancy or live birth rates, the Kaplan-Meier
estimator was used on the combined pool of DuoFer-
tility patients, and the likely IVF outcome for the pool
was calculated by using the ratio of DuoFertility patients
in each IVF age group.

Results and discussions

The major determinants in pregnancy rate, both for
IVF/ICSI and expectant management programs, are in
descending order female age, underlying cause of in-
fertility, and time trying to conceive. Expectant ma-
nagement programs are generally considered to be
most applicable to couples with unexplained infertility
or mild male or female factors, so it is this group that
was used for further analysis.

DuoFertility programme compared to the national
statistics on expectant management

Of the 54 patient-reported pregnancies, across a range
medical histories, the median time-to-pregnancy was 81
days. By comparison, the median time-to-pregnancy for
normally fertile couples, without any medical assistan-
ce or intervention, is 138 days assuming a simple binomial
probability model and a first-year pregnancy rate of 84%
(NICE, CG11, 2004). Although the present study pool
in all probability contains a number of severely inferti-
le patients who are simply yet to receive a proper dia-
gnosis, the dramatically lower median time-to-
pregnancy strongly suggests that, for those patients who
are capable of natural conception, a structured expectant
management program can approximately halve the
usual time-to-pregnancy.

Of the 242 IVF-relevant couples in the study group, re-
presenting 115 cumulative woman-years of observation,
a total of 156 women (64%) were aged under 40, and
139 (57%) had been trying to conceive for less than 4
years. Overall, 93 women were both under 40 and had
been trying for less than 4 years, representing 34 cu-
mulative woman-years of observation. However, of the
54 pregnancies reported, 34 were within this ‘optimal
patient group’ (resulting in 23 confirmed live births and
6 miscarriages). Therefore, the majority of pregnancies
(63%) occurred within this narrowly focused patient
group of just 38% of IVF-relevant patients. The an-
nualized pregnancy and live birth rates for this ‘optimal
patient group’ were 60% and 55% respectively, a figu-
re that is considerably higher than that reported for other
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expectant management programs (or indeed many
forms of assisted reproduction).

Conversely, this implies that for patients where eizher the
woman is over 40 years of age, or where the couple had
been trying to conceive for longer than 4 years, such an
expectant management program may be less appropriate.
Of the 242 IVF-relevant couples in the study group, 149
where outside of the ‘optimal patient group’, but still re-
ported 20 pregnancies, 11 confirmed live births, and 3
miscarriages. The annualized pregnancy and live-birth
rates for this group of patients, which contained a diverse
range of ages and histories, were 21% and 15% respec-
tively. Although considerably lower than the ‘optimal pa-
tient group’, it is still somewhat greater than the expected
pregnancy rate for those in their third year of trying unai-
ded.

It may be expected that the pregnancy and live birth ra-
tes of those couples who had bozh a material age over 40
years of age, and had been trying to conceive for longer
than 4 years, should be even lower. Only 22 patients mat-
ched this combined criteria, presumably due to the ini-
tial advice given to patients when considering the pro-
gramme, however even for these patients the annualized
pregnancy and live birth rates were 21% and 9% re-
spectively, which given the small sample size does not
appear to be significantly different from those with only
one of these detrimental factors.

DuoPFertility Expectant management programme
compared to Assisted Reproductive Technology (ART)
The previously identified ‘optimal patient group’ for the
DuoFertility program was segmented into two ap-
proximately equally sized groups, women under 35, and
women between 35 and 40, for comparison with the pre-
gnancy rates from a cycle of IVF in the UK and USA.
These are presented in figures 1 and 2.

Because that these patients had all either previously fai-
led an IVF cycle or were eligible for or waiting to un-
dergo IVF, and IVF appears to have a lower pregnancy
rate for this patient group, it is clear that assisted natu-
ral conception should be strongly considered for these
patients. Furthermore, both miscarriage and, importantly,
high-risk multiple pregnancies were significantly lower
in the DuoFertility patients than that expected from a
cycle of IVE.

Time using expectant management compared to multiple
IV cycles

It is of course possible for a couple to undergo more than
one cycle of IVF per year. Indeed in the UK in 2010,
45,264 women had a total of 57,652 cycles of IVF or
ICSI, averaging 1.3 cycles per woman in that year (HEFA,
2010).

It is therefore important to consider the time that a cou-
ple spends with an expectant management program com-
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Figure 1 - Conception outcomes with DuoFertility versus IVF in the UK.

pared to the time taken to gather the financial resour-
ces for, prepare for and undergo an assisted reproduc-
tion cycle. Figure 3 provides the cumulative live birth
rate using DuoFertility against months of use, with an-
notation for the average live birth rate expected for this
patient group from a single cycle or two cycles of IVF.
The IVF live birth data presented is the USA (SART)
data, as this has a higher live-birth rate than the UK
(HFEA) data as discussed earlier. Also included for re-
ference is the average pregnancy (not live-birth) rate for
couples trying between year 2 and 3 of infertility, as per
NICE guidelines (NICE, CG11, 2004).

Conclusion

Published studies comparing expectant management to
assisted reproductive technologies are relatively few in
number, and small in scale (Brandes M et a., 2010) ha-
ving 437 participants and (Chausiaux OE et al., 2011)
having 242 participants). However, the data presented
here argues strongly for considerably more research to
be undertaken in this area, given the different clinical pre-
gnancy rates observed between costly and invasive assi-
sted reproductive technologies, and the considerably lower
cost and non-invasive use of expectant management pro-
grammes.

The optimal patient group for use of the DuoFertility
expectant management program, on the basis of obser-
ved pregnancy and live birth rates, are couples who meet
the following criteria:

* Have been trying to conceive for 4 years or less
The female partner is under 40 years of age

Male sperm count is over 5 million per ml

The female has at least one functioning fallopian tube
The female has menstruated at least 6 times in the
previous 12 months
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Figure 2 - Conception outcomes with DuoFertility versus IVF in the USA.

DuofFertility : Live Birth Rate
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Figure 3 - Conception outcomes with DuoFertility over time.

The data presented implies that around half of all IVF non-
donor cycles in the UK in 2009 would have meet the sui-
tability criteria for DuoFertility (Chausiaux OE et al.,
2011), and that the prognosis for many these couples would
be similar or even better using DuoFertility for 12
months compared with a cycle of IVF. This also sugge-
sts that, of the approximately 125,000 UK couples dia-
gnosed as infertile each year, more than 80% would be
suitable for such an expectant management approach.
It is of course vital to ensure that patients not suitable
for expectant management (i.e. sterile) are provided with
assisted reproduction as rapidly as possible, and that rea-
listic and evidence-based guidance is provided to those
who may or may not be suitable for expectant mana-
gement (i.e. those outside the optimal group). It is ho-
ped that increased use of expectant management for in-
fertile couples will ensure that rapid provision of assisted
reproductive services to those who need it most is more
achievable within existing economic constraints.
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Introduction

Currently the Eating Disorders (ED) are one of the most
interesting emerging diseases; they are spreading with re-
markable speed and regard ever larger bands of popu-
lation.

International epidemiological studies reveal an incidence
of new cases of eating disorders in female between 12 and
25 years and value the prevalence of anorexia nervosa in
Western countries, including Italy, around 0.2 - 0.8%.
We define “Functional Hypothalamic Amenorrhea” a
functional amenorrhea in which there is no clear iden-
tifiable primitive endocrine cause: the most common one
is the “weight-loss related amenorrhea”.

It is characterized by: 1) Reduced LH levels with a re-
duction in the frequency of LH pulsatility; 2) Elevation
of cortisol levels, to indicate a hyperactivation of the hy-
pothalamus-pituitary-adrenal axis; 3) Reduction of cir-
culating levels of thyroid hormones with TSH levels un-
changed, indicating a reset of thyroid axis at lower le-
vels in order to reduce energy consumption; 4) A re-
duction in insulin, glucose and free IGF-I levels as a re-
sult of an increase in protein-binding IGFs; 5) Reduced
leptin levels, resulting from the fat mass reduction; 6)
Prolonged nocturnal melatonin production, epipheno-
menon of the amenorrhea and thinness, but possible con-
tributory cause of the alteration of some endocrine pa-
rameters.

The functional hypothalamic amenorrhea (HA) is
usually a disorder of adolescent or young women and af-
fects approximately 5-7% of women in this period of life.
It’s possible that young women suffering from ame-
norrhea have features that distinguish them from women
with normal menstrual cycles. Mood and aptitude tests
have shown that women with amenorrhea have a higher
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value in the depression score, a lower self-control score
and an excessive perfectionism and dependency on other
people’s judgment.

It is well known that the weight-loss induces a block of
the spontaneous release of Gn-RH, thus affecting pi-
tuitary secretion of Gonadotropins (Gn) and ovarian cy-
cle. The central serotoninergic, cholinergic and dopa-
minergic systems are positively affected by Acetyl-L-
Carnitine (ALC) administration, and has been reported
that ALC is able to increase both gonadotropin plasma
levels and Gn response to GnRH stimulation test in pa-
tients affected by HA.

ALC has been suggested to modulate several neuronal
and neuroendocrine pathways implied in sustainment
of neuronal metabolism, neurotransmission and neu-
rotrophism in patients affected by Alzheimer’s disease,
depression and other disorders (1). ALC was reported
to blunt the negative effects on B-endorphin circadian
rhythm in rats exposed to different stressors (2-3) and
to increase both gonadotropin plasma levels and gona-
dotropin response to GnRH stimulation test in patients
affected by hypothalamic amenorrhea (HA) (4).

After oral administration, L-carnitine is absorbed in the
gastrointestinal tract by active transport (duodenum and
ileum) and, secondly, by passive diffusion.

The oral bioavailability of L-carnitine has high variabi-
lity (16-87%).

From the data of renal excretion of the carnitine admi-
nistered orally, it seems to be a mechanism of saturation
according to which the administration of doses higher
than 2 g would not offer any advantage (Harper et al.,
1988).

This study supports the hypothesis of an efficacy of Ace-
til-L-Carnitine therapy in patients with hypothalamic
amenorrhea weight-loss related.



The aim is to evaluate if the ALC admnistration is able
to restore a regular cycle in young patients with weight-
loss related HA, and normal or low levels of serum go-
nadotropins.

Materials and methods

19 patients with HA were tested; they was divided into
3 groups, composed by 8 patients (Group A), 6 patients
(Group B) and 5 patients (Group C). The mean age was
20 + 3 years. In all patients, a significant weight-loss and
marked reduction of BMI were detected (mean BMI 17
+2 kg/m?). A various rate of anxiety and/or depression
was shown in 14 patients (73%), using both the Ha-
milton Depression Rating Scale and DSM IV (5).
Firstly, all patients were subjected to MAP-Test (100 mg
x 2 daily, orally, for 10 days) and nobody of them was
responsive. After 15 days from the MAP-Test, serum le-
vel of LH, FSH, E,, PRL, TSH, fT3, fT4, and thyroid
antibodies were tested.

In 8 patients (Group A) a normal serum levels of LH was
observed (LH > 3 mIU/ml), whereas in the other 6 pa-
tients (Group B) low serum levels of gonadotropins were
reported (LH < 3 mIU/ml).

The control group (Group C) was constituted by 5 pa-
tients with weight-loss HA and low serum levels of go-
nadotropins.

E, mean serum levels was 15 + 5 pg/ml in all patients.
2 gr of Acetyl-L-Carnitine (ALC), twice a day, orally, for
6 months was administered to patients of Groups A and
B. The Control Group was treated with oral placebo with
the same schedule.

Results

The menstrual bleeding occurred within 90-180 days
from the beginning of ALC treatment in 6 patients of
Group A (75%) (Figure 1), keeping regular in the sub-
sequent months, with an high statistically significance
(p<0.001).

No menstrual cycle was observed in both Group B and
C.

In patients with recovered cycle, LH and E, serum le-
vels were tested in early follicular phase (within 8 days
of menstrual flow), showing an increasing of LH (8 +
2,2 mIU/ml) and E, serum levels (60 + 15 pg/ml) (Fi-
gure 2).

The remaining 15% of normogonadotropic patients with
no menstrual cycle recovery did not show any hormo-
nal improvement too.

In the other patients the same blood sample was perfor-
med in a random day, demonstrating an improvement
only on the hormonal profile (LH= 4 + 1.8 mIU/ml and
E, levels 28 + 12 pg/ml), without any clinical change (ab-
sence of menses).

Besides, all the patients of Group A showed an impro-
vement of anxiety and depression score.

Several gastro-intestinal side effects were observed in 7
patients treated with ALC, who dropped out of therapy
in Group A.

Conclusions

Several neuroendocrine aberrations have been reported

in patients with Hypothalamic Amenorrhea (HA). HA
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Figure 1 - Menstrual cycle re-
covery before and after treat-
ment with L-Acetyl-Carnitine
(Group A and B) and placebo
(Group C).
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Figure 2 - E2 (pg/ml) and LH
(mUl/ml)serum levels in Group
A, before and after treatment.

is associated mainly stressful conditions such as dieting,
or rapid weight-loss. It is well known that the weight-
loss induces a block of the spontaneous release of Gn-
RH, thus affecting pituitary secretion of Gonadotropins
(Gn) and ovarian cycle.

Hypothalamic amenorrhea, usually characterized by long
periods of hypoestrogenism, causes a premature meno-
pausal symptoms, which is very variable: fatigue, irrita-
bility, headache, flushing, sweating, numbness, dizziness,
palpitations, insomnia.

The hypoestrogenism causes thinning of the skin, re-
duction of hair follicles, sebaceous and sweat glands, thin-
ning of the dermis.

The skin becomes less elastic and more transparent, so
that capillaries and blood vessels are most easily visible.
There is a tendency to dryness and itch, as well as a ten-
dency to reduction of uterine volume.

The genitourinary tract undergoes atrophic-dystrophic
events. Estrogens in women determine a protection from
cardiovascular risk, reduction of LDL and triglycerides
and increased HDL, for the antioxidant action and for
the fact that promote vasodilatation.

The hypoestrogenism determines an increase of bone re-
sorption leading to reduced bone mass especially at the
level of the trabecular bone.

The reduction of bone mass leads to a reduction of bone
strength, which predisposes to fracture in particular at
the level of the vertebral bodies, hip and distal third of
the radius.

In addition, poor nutrition leads to deficiencies in pro-
tein, vitamins, calcium, iron, essential fatty acids and other
nutrients important for bone.

Anorexia nervosa and hypothalamic amenorrhea are as-
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sociated with anxiety and depression and sometimes hi-
gher levels of cortisol.

The central serotoninergic, cholinergic and dopaminergic
systems are positively affected by Acetyl-L-Carnitine
(ALC) administration, and has been reported that
ALC is able to increase both gonadotropin plasma levels
and Gn response to GnRH stimulation test in patients
affected by HA.

After oral administration, L-carnitine is absorbed in the
gastrointestinal tract by active transport (duodenum and
ileum) and, secondly, by passive diffusion.

The oral bioavailability of L-carnitine has high variabi-
lity (16-87%). Approximately 80% of the administered
dose is metabolized by intestinal bacteria in trimethy-
lamine (TMA), trimethylamine-N-oxide (TMAOQO) and
gamma-butyrobetaine, then absorbed by the kidney (the
first and the second form) and, the third one, in the fae-
ces (Rabouche, Chenard, 1991).

From the data of renal excretion of the carnitine admi-
nistered orally, it seems to be a mechanism of saturation
according to which the administration of doses higher
than 2 g would not offer any advantage (Harper et al.,
1988).

This study supports the hypothesis of an efficacy of Ace-
til-L-Carnitine therapy in patients with hypothalamic
amenorrhea weight-loss related. Our data have shown
that the occurrence of spontaneous cycle and the im-
provement in plasma levels of gonadotropins were ob-
served only in the HA patients with normal pre-treat-
ment levels of Gn.

As reported in literature (6), it was observed that only
hypo-LH patients had shown a significant increase in LH
pulse amplitude, thus supporting that L-Acetyl-



Carnitine was effective in modulating LH response to
both exogenous and endogenous GnRH, probably im-
proving LH synthesis, storage and secretion from pituitary
(4). However, it was noticed that normo-LH subjects
showed a trend towards an increase in LH, although non-
significant.

Although the recovery of menstrual ciclicity has not been
evident in the hypogonadotropic group, increasing the
number of the sample it will be possible to point out a
clinical improvement also in this group, as reported in
literature.
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Introduction

The Jarcho-Levin syndrome (JLS) is a rare heterogeneous
entity characterized by short-neck, short-trunk, normal
sizes limbs, with multiple vertebral anomalies at all le-
vels of the vertebral column. This syndrome was first de-
scribed by Jarcho and Levin in 1938, but in 1978 So-
lomon et al classified it into 2 major clinical phenoty-
pes, based on the extent and distribution of skeletal ano-
malies, the pattern of inheritance and the prognosis (1-
3). Spondylo-thoracic dysplasia (STD) is an autosomal
recessive disorder, in which the ribs themselves have no
defects and all fuse symmetrically at the costovertebral
joints, but with segmentation and formation defects of
the vertebrae throughout the spine giving a classical “crab-
like” appearance of the thorax; it has a higher inciden-
ce of neural tube defects and a higher mortality rate (3).
The second subtype of JLS is spondylo-costal dysplasia
(SCD), which can be inherited in both autosomal do-
minant and recessive forms, is characterized by intrin-
sec rib anomalies and it is less likely to have associated
neural tube defects (3).

Case report

We report the case of a 34-year-old female patient, dia-
gnosed with multiple large leiomyomas before pregnancy.
However the patient refused any treatment because she
had no symptoms, although the couple was also infor-
med that the large uterine fibroids may lead to inferti-
lity. After 3 years, she obtained pregnancy following as-
sisted reproduction techniques. Both procreators, non-
consanguineous, had no family history of any congeni-
tal anomalies or hereditary diseases and no history of ra-
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diation or teratogenic exposure during early pregnancy.
The patient, gravida 1, para 1, underwent routine scree-
ning tests. No anomalies have been detected during ul-
trasound inspection at 6 and 12 weeks of gestation, but
the examination was difficult due to the presence of mul-
tiple large leiomyomas (Figure 1). Prior maternal serum
screening for alpha-fetoprotein, hCG and UE3 was un-
remarkable. However a three-dimensional ultrasound at
18 weeks of gestation revealed thoracic and lumbar he-
mivertebrae (Figure 2), also the absence of two right ribs
and abnormal shaped ribs, but biometric measurement
was appropriate for gestational age and no other malfor-
mations were found.

An amniocentesis was performed, but chromosome analy-
sis of amniotic-fluid cells showed a normal karyotype.
Although there was no previous history, based on the th-
ree-dimensional ultrasound findings the SCD phe-
notype of JLS was suspected. The parents were counseled
and informed about the detections and they understood
that the case encloses in a mild subtype of JLS, which
can have a good evolution with an appropriate treatment
and have elected to prosecute the pregnancy. The three-
dimensional ultrasound at 24, 28, 32 and 36 weeks of
gestation did not reveal different anomalies than the ones
already described. The routine serum screening tests were
unremarkable.

At full term, the patient gave birth, by Cesarean section,
to a male fetus, with a weight of 3200 g, a length of
50 cm and a calculated Apgar score of 9. Due to the pre-
sence of multiple large leiomyomas located submucosal,
intramural and subserosal abundant hemorrhage occurred
during surgery.

The postpartum examination of the neonate revealed the
characteristic elements of JLS: short-neck, short-trunk
with protuberant abdomen, but normal sized limbs. The



Figure 1 - Ultrasound aspect at 18 weeks of gestation — multiple submucos-

al and intramural leiomyomas.

newborn was admitted in the Neonatal Intensive Care
Unit for observation. However, although the neonate had
reduced size thorax, he had no apparent respiratory dif-
ficulty and normal blood gases. Cranial ultrasound and
abdominal sonography were normal. Radiological fin-
dings confirmed thoracic and lumbar hemi-vertebrae, the
absence of two right ribs and abnormal shaped ribs, with
moderate scoliosis and kyphosis (Figure 3). A high—re-
solution spiral CT-scan examination of the thorax and
abdomen was performed in order to complement the ra-
diological examination of the vertebral and costal defects,
but also to exclude other parietal and visceral anomalies.
Blood biochemistry showed normal liver and renal func-
tion.

All these elements defined a clinico-imagistic entity — the
SCD phenotype of JLS. Genetic counseling was offered
to the couple; they were advised to assess any subsequent
pregnancy with early screening tests and ultrasound in
order to determine if, and what subtype, of JLS is su-
spected in order to determine the prognosis.

5 days postpartum the mother and neonate were di-
scharged. The newborn will benefit from experimental
surgery involving expandable titanium ribs.

Discussion

JLS is a rare heterogeneous entity, with both autosomal
dominant and autosomal recessive modes of inheritan-
ce reported (4); it is characterized by short-neck, short-
trunk, normal sizes limbs, with multiple vertebral ano-
malies (such as - absent vertebrae, hemivertebrae or fu-
sed vertebrae) (2,3,5,6) at all levels of the vertebral co-
lumn and rib malformations (such as - absent ribs, ir-
regular shaped, posterior fusion, or bifurcation of ribs)
(3,7). Other relative frequent anomalies associated
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-

Figure 2 - Ultrasound aspect at 18 weeks of gestation — thoracic hemiver-
tebrae.
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Figure 3 - Infantogram showing lumbar hemivertebrae and abnormal shaped
ribs with moderate scoliosis.



with JLS are: minor facial dysmorphism, hernias, neu-
ral tube defects, urogenital and anal malformations and
complex congenital heart disease (3,7-10).

This syndrome was first described by Jarcho and Levin
in 1938, but in 1978 Solomon et al classified it into 2
major clinical phenotypes, based on the extent and di-
stribution of skeletal anomalies, the pattern of inheritance
and the prognosis (1-3).

STD is an autosomal recessive disorder, associated
with mutations in the MESP2 gene, in which the ribs
themselves have no defects and all fuse symmetrically at
the costovertebral joints, but with segmentation and for-
mation defects of the vertebrae throughout the spine gi-
ving a classical “crab-like” appearance of the thorax
(3,11,12); it has a higher incidence of neural tube de-
fects and a higher mortality rate (3).

The second subtype of JLS is SCD, which can be inhe-
rited in both autosomal dominant and recessive forms,
is characterized by mutations on the DLL3, MESP2 and
LENG genes (3,13-16). It is defined by intrinsec rib ano-
malies in combination with multiple segmentation de-
fects of the vertebrae (3). In most cases, SCD has a fa-
vorable evolution, with appropriate support; it has a lower
incidence of neural tube defects and other severe ano-
malies (3,7,15).

The prenatal diagnostic of JLS using fetal three-di-
mensional ultrasound is not equivalent with pregnancy
termination. It is very important to diagnose JLS as soon
as possible but also to differentiate the two clinico-ima-
gistic phenotypes, because as pointed above, the prognosis
in some cases is almost contrary. Although previous stu-
dies reported diagnosis of JLS during the first trimester
(17,18) in our case the fetal ultrasound examination at
6 and 12 weeks of gestation was very difficult due to the
presence of multiple large leiomyomas.

Conclusion

Odur case illustrates the importance of an accurate early
ultrasound examination in order to diagnose the mild
subtypes of Jarcho-Levin syndrome which with the ap-
propriate treatment can have a good evolution.
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Introduction

Osteoporosis is a systemic disease characterized by low
bone mass and deterioration of the bone’s micro-ar-
chitecture, which increases bone fragility (1).
Osteoporosis is the most frequent osseous metabolic di-
sorder. A recent definition of this skeletal disease links
the decrease in bone resistance, with both density and
quality of the bone (2).

Osteoporosis is a disease with a major impact in modern
society, due to its high prevalence and incidence, as the
life expectancy increases. Its major complications — frac-
tures related to osteoporosis affect the quality of life in
women at menopause (3).

The most common fractures related to osteoporosis in
women at menopause are: fractures of the radius, ver-
tebral fractures and also hip fractures (which are the most
severe) (4).

Menopause is defined as a total of events that associate
with the yield of ovarian hormonal activity. An impor-
tant aspect in the pathology of osteoporosis is the post-
menopause phase, when a drug intervention is possible
in order to treat the already installed osteoporosis (5).
Bisphosphonates are a modern class of drugs, with high
affinity for hydroxyapatite crystals, that bind in a major
proportion on the bone surface. Bisphosphonates inhi-
bit bone resorption by stimulating the apoptosis of osteo-

clasts (6).

Materials and methods

We retrospectively evaluated two distinct groups of fe-
male patients admitted in the Bucharest Emergency Uni-
versity Hospital with a hip fracture related to osteopo-
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rosis (osteoporotic pathologic proximal femoral fractu-

re), from 1* of May 2009 to 1* of May 2011, on whi-

ch a routine surgical procedure was performed.

The patients evaluated had the following types of frac-

tures (Graph 1):

1. Intracapsular fractures — fractures of the femoral neck
(60% of the cases)

2. Trochanteric fractures (30% of the cases)

3. Subtrochanteric fractures — bellow the lesser trochanter
with extension in the superior 1/3 of the proximal
diaphysis (10% of the cases).

10%

m3
30% |02

H1

Graph 1 - See text.

The femoral neck fractures were represented in 60% of
the cases by subcapital fractures. In these cases an arth-
roplasty was performed: total hip replacement (cemen-
ted/non-cemented) (Figure 3) or a hemiarthroplasty Moo-
re — Thompson (Figure 1).



Figure 1 - Hemiarthroplasty - at a 64 year old patient with a femoral neck frac-
ture.

Figure 2 - DHS osteosynthesis at a 59 year old patient with pertrochanteric
fracture.
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Figure 3 — Arthroplasty - cemented total hip replacement - at a 57 year old
patient with a femoral neck fracture.

Most of the trochanteric fractures were pertrochanteric
and multi-fragmentary intertrochanteric fractures. In the-
se cases a DHS (dynamic hip screw) or Gamma-Nail
osteosynthesis was performed (Figure 2). Some femoral
neck and trochanteric fractures claimed simpler prosthesis
with screws. However, in complex subtrochanteric
fractures with diaphysis extension osteosynthesis with long
DHS plates or Gamma-Nail was preferred (7).

In all the patients evaluated the hip fracture was related to
osteoporosis and as previous studies reported, in most ca-
ses the fracture was the first clinical sign of the disease (8).
In the first group, 44 patients at menopause, received bi-
sphosphonates therapy that began in the first week fol-
lowing the surgical procedure. In the second group, 40
patients also at menopause, admitted in the hospital du-
ring the same period, underwent a surgical procedure but,
postoperative, did not receive treatment for osteoporosis.

Results

The postoperative evolution, at 3,6,9 and 12 months,
was appreciated using Harris Hip Score, which evalua-
tes the following parameters: pain, functional impotence,
motor reclaiming and patient satisfaction (Table 1 and

Graphs 2, 3 and 4).



TABLE 1

Harris Hip Score 3 months 6 months 9 months 12 months

Groups 1st Jnd 1st nd 1st Jnd 1st Jnd
Decreased pain 35% 15 % 50% 20 % 75% 30 % 90% 50 %
Functional impotence 20% 20 % 25% 25 % 50% 50 % 98% 98 %
Patient satisfaction 80% 90 % 80% 100 % 80% 100 % 90% 100 %
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Graph 2 - Decrease pain after 12 months.

Discussion

We have observed that, the postoperative bisphospho-
nates therapy that began in the first week following the
surgical procedure, determined a firm improvement of
the patient’s comfort after 1 year of treatment, especially
decreasing pain and increasing satisfaction levels.

The postoperative bisphosphonates therapy is not
linked with the acceleration of motor reclaiming whi-
ch underlines the fact that the healing process after a frac-
ture strictly depends on the stability of the osteosynthesis
and lesser on the activation regarding the osseous re-
modeling induced by bisphosphonates.

We also ascertain that the postoperative motor recovery
evaluated at 6 and 12 months was accelerated in patients
with DHS and Gamma-Nail osteosynthesis or in tho-
se on which hemiathroplasty was performed.

Conclusions

A consequence of osteoporosis is the decrease of bone
resistance, which explains the increased frequency of frac-
tures in elder women — the most common is the femo-
ral neck fracture. Unfortunately, 1/3 of the women in
menopause will suffer a fracture - a negative prognostic
factor is osteoporosis (7,8). Thus, it is highly important
that an adequate treatment must be prescribed at the fir-
st signs of menopause.

Bisphosphonates inhibit bone resorption, via a mecha-
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Graph 3 - Functional impotence after 12 months.
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Graph 4 - Patient satisfaction after 12 months.

nism which decreases the depth of the grooves on the
surface of the bone were the remodeling units should ope-
rate.

We concluded that postoperative bisphosphonates the-
rapy in patients, at menopause, with hip fractures rela-
ted to osteoporosis represents an alternative for increa-
sing patient satisfaction and fast social integration.
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Introduction

Endometriosis is a chronic gynecologic disorder that af-
fects more than 70 million women and adolescents
worldwide (1).

It is defined as the presence of endometrial glands and
stroma outside the uterine cavity and affects as many as
15% of fertile women and up to 50% of infertile wo-
men (2). Endometriosis most commonly affects the pel-
vic organs. When found outside the pelvis, it is termed
extragenital or extrapelvic endometriosis. The most com-
mon sites of extragenital endometriosis are the intesti-
ne and urinary tract. Less commonly, endometriosis can
affect distant sites including the lung and diaphragm (3).
Laparoscopy surgery, also considered the gold standard
for diagnosis of endometriosis, recognized as subsequent
management when conservative therapy fails. In the past
several decades, laparoscopy, to a large degree, has replaced
laparotomy for the treatment of endometriosis (4). At
present, gynecologic surgeons have access to a collection
of instruments and energy sources, such as scissors, car-
bon dioxide laser, argon or KTP laser, bipolar or mo-
nopolar radiofrequency, ultrasound or plasma energy,
for laparoscopic treatment of endometriosis. Since the
introduction of computer enhanced technology (robo-
tics) to surgery, attention has focused on its advantages
and disadvantages. Robotics have been used successful-
ly in fields other than gynecology, such as urology, car-
diology, general surgery, orthopedic surgery, ophthal-
mology, and neurosurgery, and it is believed to enable
more surgeons to convert laparotomies to laparoscopies
(5-6).

Laparoscopic management of extensive extragenital
endometriosis has been reported by Nezhat since the mid
to late 1980s (7). Recently, robot-assisted laparoscopy

© Copyright 2013, CIC Edizioni Internazionali, Roma

191

has been used by the same group to manage severe pel-
vic endometriosis (8).

Using a computer-enhanced robotic system has multi-
ple advantages. It provides a 3-dimensional view, excellent
visualization of the surgical field, and tremor-free mo-
vement. The simulation of an open surgical environment
facilitates the successful completion of complex proce-
dures that are not otherwise easily accomplished lapa-
roscopically by less experienced surgeons. Thus, the ro-
bot can enable laparoscopic surgical management of inhe-
rently complex procedures such as treatment of severe
extragenital endometriosis (8).

Here, we report our experience with successful robotic
assisted laparoscopic treatment of endometriosis of the

bladder.

Case report

A young woman, 32 years old, para 0, with chronic pel-
vic pain associated to dysmenorrhea and dyspareunia who
describes, some months before, a bladder’s bleeding epi-
sode without fever.

Gynecological examination induces pelvic pain to move
uteri especially in correspondence with bladder.
Ultrasound focused between bladder and anterior ute-
ri wall revealed a nodular lesion about 4 cm, not rela-
ted to ovary and infiltrating the bladder (Figures 1-4).
An endometriotic localization had suspected and to con-
firm our hypothesis CA-125 value and MRI study were
realized. CA 125 was increased and MRI suggested a no-
dular bladder involvement.

According with patient we decide for an intraoperative
cystoscopy and surgical Robotic approach. At cistoscopy
an endometriotic lesion was detect involving the posterior



Figure 1.

1 D2.18cm

Figure 2.

Figure 3.

wall of bladder just to mucosal plane next uretheral site
and we posed two uretheral stents to prevent injury du-
ring dissection.

Laparoscopy procedure was assisted by the da Vinci Ro-
botic Surgical System (Intuitive Surgical Inc., Sunnyvale,
CA) (Figures 5, 6).

The patient was placed in the dorsal lithotomy position.
A Foley catheter was placed followed by insertion of a
Vectec uterine manipulator. Four laparoscopic ports were
inserted: one 12 mm umbilical, two 8 mm midlateral,
and one 5 mm suprapubic.

We began procedure using standard laparoscopy with
subsequent introduction of the robot into the surgical
field. During robot-assisted laparoscopy, the primary sur-
geon controlled the robot remotely from the console, whi-
ch displayed a high-definition, highly magnified 3D ima-
ge of the surgical field. The suprapubic port was used
by the assistant to provide ancillary laparoscopic in-
struments as needed by the surgeon. Instruments used
during the robotic procedures included a needle holder,
a monopolar hook, a suction/irrigator, a grasper, and scis-
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Figure 4.

sors. Additional equipment used during the laparoscopic
portion of the procedure included a vessel-sealing device.
Robotically excision of the lesion was completely and we
opened the bladder. Two PDS 2/0 stitches were posed
to close the bladder. A catheter was leave inside the blad-
der during five days with antibiotic therapy. The en-
dometriosis presence was confirmed to histological
study without involvement of peripheral tissue in the le-
sion. After three days patient came back at home and one
month after surgery patient describe no pain, any in-

fections or bladder difficulty.

Conclusions

Advanced operative laparoscopy is slowly replacing la-
parotomy as the gold standard of operative management
for a large proportion of procedures (9).

Minimally invasive surgery has progressed to include ad-
vanced procedures previously thought possible only by
open incision.



Figure 5.

The recent advent of computer-enhanced technology,
more sophisticated instruments and better energy sour-
ces may provide the bridge necessary for surgeons to in-
corporate laparoscopic surgery into their practice. The
da Vinci Robot is one example of how technology can
assist in this regard. The robot enables visualization of
the surgical field in 3 dimensions, eliminates tremors,
has more wrist motions, and decreases the learning cur-
ve for suturing, all while allowing the surgeon to sit. The
advantages of the robot are especially useful to the inex-
perienced laparoscopic surgeon during complex proce-
dures such as that described here. The addition of ro-
botic assistance may lead more surgeons to adopt mi-
nimally invasive techniques for complex cases when
otherwise they might have resorted to laparotomy such
as in this case.

The complete loss of tactile sensation is often quoted as
a disadvantage of working with robotic systems. Althou-
gh the first generation da Vinci robotic surgical system
provides improved imaging and instrumentation, the ab-
sence of tactile feedback and the high cost of the tech-
nology remain as limitations.

The additional cost of the robot when compared to stan-
dard laparoscopy is not negligible. This additional cost
includes, not only the cost of the system itself but also
maintenance, the need for specially trained staff, and ad-
ditional operating room time.

However, this cost might be outweighed by the bene-
fit to the public in general should robotic technology re-
sult in a greater proportion of cases being performed by
minimally invasive techniques with the potential result

Figure 6.

of shorter hospital stays, decreased postoperative mor-
bidity, and fewer recovery days away from work (8).
The patient in this case report had favorable outcome
after treatment. This would suggest that robotic assistance
in the treatment of extragenital endometriosis is feasi-
ble and safe. However, further randomized trials are nee-
ded to fully assess the benefits afforded by robotic assi-
stance in this patient population.
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Abstract

Operative laparoscopy is the gold standard in the treat-
ment of endometriotic ovarian cysts. Excisional surgery
is the best technique to prevent recurrences and impro-
ve symptoms; it may result in ovarian reserve damage due
to the removal of healthy ovarian cortex. The aim of the
study was to investigate the extent of ovarian reserve da-
mage after stripping technique of unilateral endome-
triomas, by dosing the Anti-Miillerian Hormone (AMH).
This prospective study was conducted in the Center of
Mini-Invasive Pelvic Surgery of the Department of Health
of Woman and Child of the University of Padua, from
October 2010 to June 2012. Twenty-five women un-
derwent excision of monolateral endometriosis ovarian
cyst by stripping without accessing bipolar coagulation
and performing an intracortical suture. The AMH serum
levels were estimated in the early proliferative phase of
the cycle, before surgery (time 0), 24 h after surgery (time
1), the first menstrual cycle after surgery (time 2), and
the third menstrual cycle after surgery (time 3). We found
a non statistically significant decreases in serum AMH le-
vels after surgical excision of endometrioma. Our results
suggest that an appropriate surgical technique, without
the use of the bipolar coagulation of ovarian border, does
not determine a significant reduction of ovarian reserve

using the AMH dosage.

Introduction

Endometriosis, affecting about 10% of women of re-
productive age, is defined as the presence of endometrial
glands and stroma outside the uterus (1). Endometriomas
appear when endometriosis involves the ovaries and it can
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determine symptoms such as dysmenorrhea, dyspareunia,
chronic pelvic pain and infertility (2) and are responsible
of the 35% of benign cysts needing surgery (3).
Laparoscopic treatment is the preferred surgery among
women affected by benign adnexal cysts (4), however,
the safety of this technique is still controversial in ova-
rian endometriomas (5). In fact ,endometriomas don’t
have a real cyst capsule and some ovarian tissue can be
removed with the cyst pseudocapsule during the strip-
ping technique (6), therefore, possible damages to ova-
rian reserve and to the pool of small antral follicles are
possible.

Serum AMH is a transforming growth factor-B, produced
by the granulosa cells of primary to small antral follicoles
(7). Among the static tests reported to reflect the ova-
rian reserve such as age, hormonal order, ovarian volu-
me, antral follicle count and ovarian stroma blood flow,
AMH has been acknowledged as a sensitive marker of
the ovarian primordial follicle pool (8). AMH is men-
strual cycle independent and independent from oral con-
traceptive pills and GnRH agonists (9).

In young women is fundamental to preserve ovarian re-
serve after surgery, therefore it is important to find an
indicator of ovarian function for the evaluation of pos-
sible surgical damage.

The aim of our study was to evaluate the impact of la-
paroscopic surgery for endometriomas on ovarian reserve
of fertile women using AMH as a marker of ovarian re-
serve.

Methods

This prospective study was conducted in the period
between October 2010 and June 2012 in the Center of



Mini-Invasive Pelvic Surgery of the Department of Health
of Woman and Child of the University of Padua. We
studied women affected by symptomatic unilateral en-
dometriomas who underwent surgical laparoscopic
treatment. All patients were clinically evaluated in the
outpatient chronic pelvic pain and endometriosis unit,
registering symptoms such as dysmenorrhea, dyspareu-
nia, chronic pelvic pain and infertility, evaluating clinical
history and performing pelvic examination.

The inclusion criteria of this study include the following
factors:1) age >18and, <38, 2) normal ovulatory cycles
with a duration between 26 and 35 days, 3) unilateral
ovarian cyst with size more then 3 cm, 4) absence of en-
docrine disease (thyroid disease, diabetes mellitus, hy-
perprolactinemia, polycystic ovarian syndrome), 5) no
prior ovarian surgery, 6) consent to participation in the
study.

The exclusion criteria include the following: 1) malignant
cysts, 2) E/P in place or in the 6 month prior to the sur-
gery, 3) therapy or a hystory of GnRH , 4) history of che-
motherapy or radiotherapy, 5) known history of infer-
tility, 6) pelvic inflammatory disease. Informed consent
was obtained from all patients.

All women underwent blood samples in the early pro-
liferative phase of the cycle 4 times: before surgery (time
0), 24 h after surgery (time 1), during the first menstrual
cycle after surgery (time 2), during the third menstrual
cycle after surgery (time 3).

Serum samples aliquots were obtained after centrifuging
at a speed of 4000 rpm/sec at 4°C to separate debris and
cellular contents. They were stored frozen for future analy-
sis of AMH levels at -80°C.

AMH levels were measured by a commercially-available
enzyme-linked immunosorbent assay kit (ELISA) (AMH

Gen II ELISA distribuited by Beckman Coulter, Inc Brea,
Ca 92821, U.S.A.). The minimum detectable concen-
tration for AMH was 0.1ug/L. All assays were tested in
duplicates.

Preoperative workup consisted in Pap smear, urinary and
blood analysis including haemachrome, PT,PTT and
electrocardiography. All patients were than submitted to
surgical intervention after anaesthesiologic evaluation and
assignment of detailed informed consent.

The procedure were executed under general anaesthe-
sia by the same surgeon in day hospital as described be-
low: laparoscopic pneumoperitoneum was obtained by

CO2 insufflation with an umbilical 10-mm trocar. Two
5 mm ancillary trocars were introduced under direct la-
paroscopic observation. The first step was the explora-
tion of the abdominal cavity to exclude endometriosis
located out from the ovary. The removal of the cystic wall
from the ovarian cortex was performed using scissors and
grasping forceps. The stripping of the cyst was perfor-
med using two atraumatic grasping forceps by traction
and countertraction after identification of the cleavage

plane. All the procedures were performed trying to avoid
the spillage of the cyst’s content. The surgeon always
performed an intracortical suture, with a PDS 2.0 mo-
nofilament wire (MonoPlus (r) 2/0 by B. Braun Medi-
cal AG, CH-6020, Emmenbrucke, Switzerland), to ap-
proach the ovary edge and to perform haemostasis
without damaging the ovarian tissue. Bipolar forceps were
never used to minimize the possible injury to the ova-
rian tissue. The ovarian cyst was removed from the ab-
domen by using a disposable endobag.

Every specimen was examined and endometriosis was
confirmed histologically.

The patients were kept under observation for maximum
24 hours and discharged on the same day of surgery or
the first postoperative day depending on the presence of
complications with surgery or anesthesia.

All the data were collected in a computerized database.
Statistical analysis was performed using Statistics Packa-
ge for Social Sciences software (SPSS 19.0 Chicago-IL-
USA for Windows) and p < 0.05 was accepted as si-
gnificance level.

Serum AMH doses were compared among every sam-
pling time (preoperative-0, postoperative-1, 1 month-
2 and 3 months-3) using Kruskal-Wallis One Way Analy-

sis of Variance on Ranks.

Results

During the study period a total of 25 patients underwent
surgery for endometrioma.

The clinical characteristics of subjects are described in
Table 1. The mean age of the patients analyzed was 31
+0, the BMI was 20.7+4 kg/m?, the mean endometrio-
ma size was 4.7+1.3 cm. We had no intraoperative com-
plications and a mean blood loss of 3025 cc.

The median level of preoperative serum AMH was 3.61
ug/L (interquartile range 25% 1.67-75% 5.00), 24 h af-
ter surgery was 3.32 ug/L (interquartile range 25% 1.47-
75 % 4.60), after 1 month was 2.90 ug/L (interquarti-

TaBLE 1 - DEMOGRAPHIC CHARACTERISTICS.

Number of Patients (72) 25
Age (years) 316
BMI (kg/m?) 20,7+4
Parity (n) 0,3+0,6
Size of ovarian cyst (cm) 4,7+1,3
Endometrioma volume (c73) 71,6£65,8
Endometrioma site (72)

right 10 (40%)

left 15 (60%)

Duration of surgery (min) 52,3+17,9
Intraoperative complications (1) 0
Blood loss (cc) 30425




TasLE 2 - MEDIAN AMH LEVELS.

Unilateral endometrioma

t0
(pre-operatory)

tl

(24h post-operatory)

2 P value

(Imonth post-operatory)

3
(3months post-operatory)

AMH (ug/L) 3.61 3.32

2.90 3.00 0.624

le range 25% 1.17-75% 4.08) and after 3 month was 3.00
ug/L (interquartile range 25% 1.27-75% 4.08) (Table
2).

These changes of AMH were not statistically significant
between each time examined.

None of the patients recruited in the study required con-
version to the laparotomic procedure.

Discussion

Laparoscopic cystectomy currently is considered the fir-
st line procedure for the conservative treatment of be-
nign ovarian cysts (10). The stripping technique is thou-
ght to be the best technique for endometriomas becau-
se it allows a more complete removal of the lesion. No-
netheless, there are some critical points to consider: the
excessive removal of ovarian health tissue with follicles
loss (11) and the alteration of the steroidogenesis. The
ovarian endometrioma, in fact, doesn’t present a real cyst
capsule and so some ovarian tissue is removed with the
cyst pseudocapsule during the stripping technique (6).
Moreover, the surgical removal of the cyst has to ensu-
re total eradication of the lesion in order to reduce in-
complete treatment and consequent relapse of the disease.
The present study wants to investigate the effect of the
laparoscopic surgical technique on ovarian reserve as-
sessing the AMH levels.

Possible causes of the decrease of AMH levels have been
proposed in many studies. First of all the thermal damage
to ovarian stromal blood vassels and ovarian parenchy-
ma after bipolar electrocoagulation (12), second the ova-
rian tissue can be inadvertently removed during lapa-
roscopic stripping technique (13), and third the possi-
bility that the endometrioma can damage the enclosed
ovarian tissue.

In the present study the evaluation of AMH levels du-
ring the three month follow up showed a slight decrea-
se at time 2 (first month after surgery) with a minimum
recovery at time 3 (third month after surgery), from the
baseline. We demonstrated that there wasn’t a statisti-
cally significant difference before and 3 months after an
accurate surgery in determining a lowering of this value
then the initial one. The results can be explained by the
correct applicability of the surgical technique and the hy-
pothesis that the healthy ovary can release enough AMH
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to compensate the ovarian function. The laparoscopic
ovarian stripping cystectomy was performed by the same
experienced and skillful surgeon with the same techni-
que. We used always a suture PDS thread to monofila-
ment to minimize the trauma and the phlogosis of the
tissue.

Ercan et al (14) achived haemostasis with bipolar cau-
tery on the bleeding sites and, unlike our experience, they
never used sutures for ovarian reconstuctions. They con-
cluded their study stating that the stripping surgery didn’t
seem to cause a damage in the AMH secreting healthy
ovarian tissue. On the other hand, Tsolakidis et al (15)
stated that the integrated approach “three-step proce-
dure”(drainage of the cyst, GnRH for 3 month and a se-
cond laparoscopy after 3 month to vaporize the inter-
nal wall) determined a less decrease of ovarian reserve
(group 2), considering AMH levels, compared with the
laparoscopic cystectomy alone (group 1). In the group
1 they performed hemostasis with application of a 30 W
current using bipolar forceps on the cyst bed, while in
group 2 reapproximation of the edges of the ovarian tis-
sue was achieved by a low power density CO2 laser. No
sutures were placed in both group.

The ovarian reserve seemed to be restored up to 3 months
postoperative in the study of Chang et al (16), suggesting
a unknown mechanism of follicular recovery. They achie-
ved hemostasis with bipolar forceps applied on the ova-
rian parenchyma. The hemostatic procedures were mi-
nimally performed, and sutures were made for reap-
proximation of the ovarian edges and bleeding control.
Muzii et al (6) described the stripping technique as an
organ-preserving procedure for endometriotic cysts. The
ovarian tissue, inadvertently excised along with the cyst
pseudocapsule during the laparoscopic surgery, did non
show the characteristics seen in normal ovarian tissue.
In 2012 Somigliana et al (17) reported a systematic re-
view about eleven articles to evaluate the AMH modi-
fications after surgical stripping excision of endome-
triomas. All the surgical techniques described had used
bipolar forceps for hemostasis with or without ovarian
suture. They stated that a damage to ovarian reserve was
present and it was related to surgery, but larger studies
are required to clarify risk factors and mechanism cau-
sing the damage.

In our opinion a heedful surgery is essential especially
during the haemostasis time. We never performed a bi-



polar coagulation of the ovary border and the use of the
bipolar forceps but we achieved an intracortical suture
approach every time when performing haemostasis to re-
duce the incidence of adhesions. We were very careful
in not determine tissue ischemia with the right strength
and choice of sutures. The identification of the healthy
ovarian tissue from the endometrioma and the clivage
plane was a fundamental step to prevent ovarian damage.
All the selected patients had no previous ovarian surgery,
so the anatomy and the general conditions were not al-
tered. We focused our attention on a standardized sur-
gical procedure, with the preservation of follicular he-
ritage.

Our results reveal the importance of the AMH as a pre-
dictor of the ovarian reserve and therefore of the folli-
culogenesis, in fact it shows only a slight decrease in the
early postoperative phase.

Moreover, our results show that an adequate surgical te-
chnique in skilled hands does not determine a signifi-
cant damage of ovarian reserve.

Declaration of interest. The authors have no conflict of
interest to declare.
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Could the nomegestrol acetate/estradiol hormonal
oral contraceptive reduce breast cancer risk?

DEL PUP L.

Gynecological Oncology, National Cancer Institute, Aviano (PN), Italy

The breast cancer risk of the newer hormonal contra-
ceptives seems neutral and it is very difficult to show dif-
ferences between them in human studies. Nevertheless
the endocrine and metabolic effects of the new formu-
lation combining nomegestrol acetate (NOMAC), a pro-
gestogen derived from progesterone, and estradiol (E2)
are such that a reduced risk could be postulated accor-
ding to the literature, mostly on in vitro studies. NO-
MAC/E2 pill achieves consistent ovulation inhibition,
with suppressive effects on the ovaries (1). Not only it
has less influence on haemostasis, lipids and carbohydrates
metabolism (2), but it also has less influence on surro-
gate markers of adrenal and thyroid function, androgens,
and androgen precursors than other pills, like levonor-
gestrel (LNG) ethinylestradiol (EE) ones (3). Human
breast cancer cells (ZR75-1 and HCC1500) incubated
with equimolar concentrations show similar prolifera-
tion with E2 and EE, but the progestogen and the re-
gimen makes the difference (4). NOMAC and E2 in the
intermitted model (mimicking usual pill use) significantly
reduce breast cell proliferation (p< 0.01) compared with
E2 alone. In that model NOMAC is antiproliferative whi-
le LNG is not: the longer half-life of NOMAC (50 vs
10 hours) might partly explain that. According to the
global proliferative measurements NOMAC seems similar
or better than LNG and drospirenone. The intermitted
regimen stimulates less the breast than the continuous
one and it is associated with reduced estrogen receptor
alfa expression. Estrogens enhance the anti-apoptotic pro-
tein bcl-2, which is strongly reduced by the progestogens
and NOMAC seems to be among the most effective in
reducing cell proliferation. Progesterone receptor mem-
brane component 1 (PGRMC1) expressed in breast can-
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cer may increase breast cancer risk. In MCF-7 cells some
progestogens stimulate proliferation, among them no-
rethisterone show the highest proliferative effect, whi-
le no effect is found with NOMAC, chlormadinone ace-
tate and natural progesterone (5).

The tumoral breast tissular concentrations of estrogens
are several times (5- to 45-fold) higher than those found
in the plasma or in the normal tissue because the brea-
st contains all the enzyme systems necessary for the lo-
cal formation and transformation of E1 and E2 from cir-
culating precursors. The MCF-7aro cell line shows high
aromatase activity and NOMAC is an anti-aromatase
agent in them. As it can also inhibit sulfatase activity in
breast cancer cells, NOMAC is a promising anticancer
drug to test in clinical trials (6).

In conclusion, although there are not yet clinical data
to confirm that, a lesser breast stimulation with NO-
MAC/E2 (Zoely®) is biologically plausible according to
recent research data and this could help in choosing the
oral contraceptive.
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Introduction

Human prolactin was isolated in 1971 (Lewis, Singh and
Seavey) and this was soon followed by the development
of a homologous radioimmunoassay.
Hyperprolactinemia is a common problem in repro-
ductive dysfunction affecting about one-third of infer-
tile women. It has been suggested that hypogonadism
seen in hyperprolactinemic women is due to high cir-
culating levels of prolactin interfering with the action of
the gonadotrophin at the ovarian level and impaired go-
nadal steroid secretion, which in turn alters positive feed-
back effects at the hypothalamic and pituitary levels. This
leads to lack of gonadotrophin cyclicity and to inferti-
lity.

As a pathological condition, hyperprolactinaemia is as-
sociated with gonadal dysfunction, infertility and an in-
creased risk of long-term complications including osteo-
porosis. The most frequent cause of persistent hyper-
prolactinaemia is the presence of a micro- (<10mm dia-
meter) or macroprolactinoma (>/=10mm). These pi-
tuitary tumours may produce an excessive amount of pro-
lactin or disrupt the normal delivery of dopamine
from the hypothalamus to the pituitary; prolactin se-
cretion from the pituitary is inhibited by dopamine re-
leased from neurones in the hypothalamus.
Medications including anti-psychotics can induce hy-
perprolactinaemia, while idiopathic hyperprolactinaemia
accounts for 30-40% of cases. Symptoms of hyperpro-
lactinaemia include signs of hypogonadism, with oli-
gomenorrhoea, amenorrhoea and galactorrhoea fre-
quently observed. patients, dopamine agonists will be suf-
ficient to alleviate symptoms and restore normal prolactin
levels.
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Methods

The data for this study was collected from Maternity
“Mbreteresha Geraldin”, Tirane, Albania, during the pe-
riod October 2010-October 2012.
The study group comprised 80 women patients, of whi-
ch 62 were hyperprolactinemic women and 18 were nor-
moprolactinemic women, ranging in age from 16-40
years.
A detailed gynaecological history was taken of each pa-
tient including

1. menarche age

2. present age
hormonal profile
type and duration of infertility
duration of period.
disease during the life
actual disease
medication.
The patients were divided into two main groups:

1. hyperprolactinemic

2. normoprolactinemic patients
Hyperprolactinemic patients were divided into two grou-
ps:

PN AW AW

(1.a.) Hyperprolactinemic fertile women (n=25)

(2 a.) Hyperprolactinemic infertile women (n=57).
Basal plasma levels of prolactin, luteinizing hormone
(LH), follicle stimulating hormone (FSH), 17-8, oe-
stradiol (E), Progesterone (Prg) and Testosterone (TS)
were measured in 80 patients who presented with
menstrual abnormalties or infertility.
Thyroid function and a random plasma cortisol were also
measured. The blood samples were obtained between
10.00 and 12.00 hours and were taken at least 30 mi-
nutes after each patient had been examined. Those who



were discovered to have elevated plasma prolactin levels
were recalled and had three consecutive blood samples
taken at 30 minute intervals. The mean of these sam-
ples was then taken at the basal plasma prolactin level.
Elevated prolactin levels were found in 62 of the 180
women. Ten patients who were referred with confir-
med hyperprolactinaemia were similarly investigated.
Plasma levels of LH, FSH, 17-, oestradiol, progesterone,
testosterone, human growth hormone (HGH), TSH,
thyroxine and triiodothyronine were all measured by ra-
dioimmunoassay (Wilson, 1979).

Cortisol was measured by the Mattingly fluorometric te-
chnique (1962) and plasma glucose was measured on an
autoanalyser by the glucose oxidase technique (Tech-
nicon).

The result were analysed using the Mann-Whitney U
test.

Results

Of 80 women, 62 were hyperprolactinemic and 18 were
normoprolactinemic.

Normoprolactinemic were taken as control.

Group 1 comprised of 30.49 % fertile hyperprolactinemic
patients.

There were 69.51 % infertile hyperprolactinemic women
in group- 2 which includes 64.91% primary infertile and
35.09% secondary infertile hyperprolactinemic pa-
tients.

Mean duration of infertility in 62 hyperprolactinemic
women was 5.38+0.82 years and it ranged from 1 to 20
years.

Hyperprolactinemic women with primary infertility had
the longer mean duration of infertility(6.74 + 0.63) years
than secondary infertile patients.

Discussion

In the present study fertile hyperprolactinemic women
were 27.49 % (15 out of 62 women). This study shows,

in follicular phase, significant decrease (P<0.01) in se-
rum LH levels and serum E2 levels compared to nor-
moprolactinemic women.

In ovulatory phase again decrease in serum FSH
(P<0.05) and serum E2 (P<0.05) levels was observed.
This trend in decrease in serum FSH, LH and E2 levels
of fertile hyperprolactinemic compared to normopro-
lactinemic women, continued in luteal phase too.

In the present study the prevalence of infertility in hy-
perprolactinemic women was 65.41%.

Highly significant increase in serum prl level in follicular,
ovulatory and luteal phase (P<0.001) was observed in hy-
perprolactinemic women with primary and secondary
infertility.

A significant decrease in serum LH in follicular, ovula-
tory and luteal phase was observed in hyperprolactine-
mic women

having primary and secondary infertility.

Significantly (P<0.05) low serum FSH levels were ob-
served in ovulatory phase in women reported with pri-
mary infertility in present study. Hyperprolactinemic wo-
men with primary infertility had significantly (P<0.01)
lower serum E2 levels during follicular phase.

While women with secondary infertility showed signi-
ficantly (P<0.05) low E2 levels during ovulatory phase

Conclusion

In conclusion present study reveals that in different grou-
ps of hyperprolactinemic patients, an increase in serum
Prolactin level was observed in different menstrual pha-
ses.

Variation in other hormonal levels due to hyperprolac-
tinemia was also observed.

It is suggested that alteration in pituitary hypothalamic
axis due to any cause contributes to abnormonal prolactin
secretion and this abnormality further effects the LH,
FSH, E2 and P secretion in hyperprolactinemic patients.
In the same time, we see that hyperprolactinemia have
a correlation with infertility.
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Introduction

The Ministry of Health of Turkey has just passed a new
legislation on assisted reproductive technologies (ART)
in March 2010. New regulation limits the number of
transferable embryos to one in first two cycles of women
under the age of 35 years and maximum two embryos
for the subsequent cycles. Transfer of maximum two em-
bryos is permitted all times to women older than 35 years
of age. In this study we report the effect of the compulsory
limitations of embryo transfer (ET) numbers on ART
results in our University [IVF Center.

Materials and methods
We compared the data of 362 patients having ART between

March 2010 and September 2011 after legislation with the
data of 318 patients having ART in the year 2008.

Results

Before new legislation, a 39% clinical pregnancy rate

and a 22% implantation rate was achieved after a mean
0f2.95 (£0.926 SD) ETs . Day 5 blastocyst transfer rate
was 5/ 318 (1,6 %), implantation rates for the subgroups
of cleavage stage and blastocyst stage ET’s were 21,6%
and 27.7%, respectively. After legislation, clinical pre-
gnancy rate was 31%, implantation rate was 25% with
amean of 1.40 (+1.491SD) ETs. Day 5 blastocyst tran-
sfer rate was 81/362 (22,4%), implantation rate for the
subgroups of cleavage stage and blastocyst stage ET’s
were 15,8% and 43%, respectively. Although the new
policy resulted in the reduction of the ET numbers from
a mean of 2,95 to 1,40, which represents a 47% decrease,
the drop in the pregnancy rate from 39% to 31%, whi-
ch represents a 8% decrease, was less than expected. Af-
ter the policy of SET/DET, twin (37% vs 10%,
p<0.0001) and triple pregnancy (13% vs 1%, p<0.003)
rates were dramatically reduced. Embryo freezing rates
was also increased after SET/DET policy (30% vs 40%,
p<0.009) (Table 1).

Conclusion

Odur results clearly indicated that the new legislation have

TasLE 1 - THE COMPARISON OF CLINICAL OUTCOME OF ART BEFORE AND AFTER COMPULSORY SET/DET.

Before Legislation 2008 After Legislation 2010-2011 Significance

Number of patient (n) 318 362

Mean number of embryo transferred (+ SD) 2.95 (+ 0.926) 1,40 (£1.491) p<0.05
Clinical pregnancy rate/transfer (%) 399% (124/318) 31% (112/362) p<0.02
Implantation rate/embryo (%) 22% (203/937) 25% (125/506) p=0.18
Single gestational sac / pregnancy (%) 49% (61/124) 89% (100/112) p<0.00001
Twin gestational sacs/pregnancy (%) 37% (47/124) 10% (11/112) p<0.0001
Triple Gestational Sacs/pregnancy (%) 13% (16/124) 1% (1/112) p<0.003
Freezing rate / transfer cycle ( %) 30% (93/318) 40% (145/362) p<0.009
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succeeded to decrease multiple pregnancy rates signifi- ~ One of the positive impacts of the new legislation to our
cantly, which was the main policy. An increase in the rate  clinical protocols was the significant increase in the free-
of blastocyst stage transfers with higher implantation ra-  zing embryo cycles, which might also increase cumula-
tes probably improved the negative impact of SET/DET.  tive pregnancy rates after SET/DET.
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Introduction

Anti-mullerian hormone (AMH) is a glycoprotein whi-
ch belongs to the transforming growth factor (TGF)B
family. It is expressed mainly by the granulosa cells of
the preantral and small antral follicles in females. It is
measured using a single unified assay produced by Beck-
man Coulter; values are however interpreted according
to reference ranges of individual laboratories.

The role of AMH is to delay recruitment of primordial
follicles and to diminish sensitivity of the growing fol-
licles to follicle stimulating hormone. Decreased levels
of AMH suggest a reduced antral follicle pool and thus
ovarian reserve (1). Increased levels of AMH are found
in polycystic ovary (PCO) (2) /polycystic ovarian syn-
drome (PCOS) patients (1).

High AMH level is associated with various clinical and
biochemical characteristics (Table 1)

TaBLE 1 - CLINICAL AND BIOCHEMICAL CHARACTERI-
STICS ASSOCIATED WITH HIGH AMH LEVEL.

NEGATIVELY associated with

POSITIVELY associated with

Follicle stimulating hormone®
High density lipoprotein®

Luteinizing hormone ©)
Body mass index @ (controversial 5:¢))

Smoking® Fasting glucose
Low density lipoprotein ©
Total and free testosterone ©)
What happens in PCOS?

In PCOS there is an increased in the number of folli-
cles and altered folliculogenesis. AMH levels are raised
mainly because of greater AMH production per granu-
losa cell and per antral follicle rather than only due to
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greater antral follicle number. Several mechanisms such
as excess androgen/insulin or an intrinsic dysfunction have
been proposed as causing this increased AMH produc-
tion but the definite cause remains elusive.

Diagnosis of PCOS is based on the Rotterdam 2003 cri-
teria or the Androgen Excess-PCOS Society criteria
(PCOS-AES). The Rotterdam criteria define PCOS as
having, after the exclusion of related disorders, two of
the following three features: 1) oligo- or anovulation, 2)
clinical and/or biochemical signs of hyperandrogenism,
or 3) polycystic ovaries (7). According to the PCOS-AES
criteria, diagnosis of PCOS is done when these three cri-
teria are met: hyperandrogenism (hirsutism and/or hy-
perandrogenemia), ovarian dysfunstion (oligo-anovulation
and/or polycystic ovaries and exclusion of other andro-
gen excess or related disorders (10).

AMH as a diagnostic marker

In a study to determine whether AMH can be a good
substitute for polycystic ovarian morphology, polycystic
ovarian morphology was replaced with AMH in the dia-
gnostic criteria. At a cut-off value of 20pmol/L, sensi-
tivity and specificity of AMH as a diagnostic marker in
diagnosing PCOS were as follows (9) (Table 2).

TABLE 2 - SENSITIVITY AND SPECIFICITY OF AMH AS A
DIAGNOSTIC MARKER WHERE POLYCYSTIC OVARIAN
MORPHOLOGY WAS REPLACED WITH AMH IN ROT-
TERDAM CRITERIA AND ANDROGEN EXCESS-PCOS
SOCIETY CRITERIA (9).

Rotterdam criteria ~ Androgen Excess-PCOS Society criteria

97.1%
94.6%

97.2%
95.5%

Specificity
Sensitivity




A serum AMH level of > 35pmol/L (or >5ng/mL) ap-
pears to be a more sensitive and specific diagnostic marker
for PCOS than an ultrasound finding of 19 follicles per
ovary (11). In PCOS patients with irregular cycles, hy-
perandrogenism shows an association with higher serum
AMH levels (9). When comparing the diagnostic power
of AMH in patients with PCOS, with or without hy-
perandrogenism, AMH level demonstrate a higher spe-
cificity and sensitivity for predicting PCOS in patients
with hyperandrogenism (11). Use of serum AMH levels
as a screening test for PCOS in prepubertal girls has been
suggested. However at a cut-off value of 8ng/ml, speci-
ficity was 70% and sensitivity 61.7% - relatively poor
diagnostic potency (3).

AMH in monitoring and predicting
therapeutic response

When evaluating the impact of metformin therapy (2550
mg/day metformin for 6 months) on AMH levels in wo-
men with PCOS, there was a significant reduction in
AMH levels with restoration of regular menstrual cycles
in patients who were significantly overweight and with
higher body fat and blood pressure (12).

Women with PCOS also demonstrated a decrease in
AMH levels with exercise as compared to women
without PCOS (who had no change in AMH levels); thus
suggesting that in patients with PCOS, exercise can help
improve ovarian function (13).

In a study analyzing level of serum AMH levels as a pre-
dictor of improvements in menstrual cyclicity in
overweight women who followed an 8wk weight loss and
6 month weight maintenance programme, patients who
had improvements in menstrual cyclicity had lower pre-
treatment AMH levels. These patients also demonstra-
ted reduction in fasting insulin and homeostasis model
assessment of insulin sensitivity following acute weight

loss (14).

AMH, PCOS and infertility

PCOS accounts for around 7% of anovulatory inferti-
lity in women of reproductive age (15). Level of AMH
seems to be related to severity of PCOS. Higher levels
of AMH is found in patients with insulin-resistant PCOS
when compared those with normal insulin sensitivity (16).
In a separate study, higher AMH levels was associated
with amenorrheic PCOS patients when compared to oli-
gomenorrheic patients (17).

When investigating the effect of laparoscopic ovarian dril-
ling (LOD) on patients with PCOS who are anovula-
tory clomiphene citrate-resistant, a significant reduction
in plasma AMH (as well as reduced ovarian stromal blood
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flow Doppler indices) was found. Women who ovula-
ted after LOD had significant lower preoperative AMH
level compared with those who did not ovulate (18).
AMH may also have a role as a prognostic marker, in
predicting ovarian response to gonadotrophins in assi-
sted reproductive technology. In PCOS women, high
AMH levels taken on day3 of IVF stimulation cycles was
associated with: increased number of retrieved oocytes
but lower embryo implantation rates and lower clinical
pregnancy rates (19).

Also there was a statistically difference in the level of
AMH between obese women who responded to clo-
miphene citrate (ovulation induction) as compared to
the non-responders; in obese women with PCOS, a se-
rum AMH level of 1.2ng/ml was associated with pre-
diction of ovulation induction (20).

AMH in PCOS patients have various potential roles: as
an independent diagnostic marker for PCOS, to help pre-
dict/monitor therapeutic response as well as a progno-
stic marker for ovulation induction and fertility treat-
ment in patients with PCOS.
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Introduction

Okxidative stress appears to be a common feature in much
of what underlies male infertility (1). There may be use-
fulness in assess oxidative stress, and benefits in developing
better antioxidant therapies (2). Varicocele is a condi-
tion frequently associated with infertility (3), and of well-
known testicular oxidative stress (4). Both the bioener-
getic and the antioxidant role of Coenzyme Q,, (CoQ),,)
suggests a possible involvement in male fertility, both as
an endogenous molecular target and as an exogenous the-
rapeutic agent (2, 5). The aim of this study was to in-
vestigate the effect of an oral CoQ,, supplementation on
sperm parameters and seminal plasma total antioxidant
capacity (TAC) in infertile males with varicocele.

Materials and methods

Thirty-eight patients, aged 19-40 years, affected by va-
ricocele-associated infertility were enrolled. Varicoce-
le grade ranged from I to III, and any other cause of in-
fertility was excluded in both partners. All participating
subjects gave an informed consent according to guide-
lines of the Helsinki Declaration. Patients underwent
an oral supplementation with ubiquinone (CoQ,,) 50
mg twice a day for 12 weeks. Before and after CoQ,,,
therapy, a standard semen analysis was performed, ac-
cording to WHO guidelines (6). Seminal plasma TAC
was measured by a reliable and accurate colorimetric as-
say (7), and expressed as lag time (sec) in the radical ge-
neration when the sample is incubated with system
H,O,-metmyoglobin-ABTS. Statistical evaluation was
performed using the software SPSS Statistics.19 for Win-
dows.
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Results

No pregnancy was reported during this short period of
observation. Main results are showed in Table 1. Sperm
forward motility increased significantly after treatment,
though remaining in the asthezoospermic range as
mean value. However, because ejaculate volume and
sperm density increased too, the increase by 8% in sperm
motility may be of biological and clinical interest. Se-
minal plasma TAC showed a mean increase by 40%.
TAC assay mainly measures nonprotein and nonenzy-
matic antioxidants which are primarily extracellular chain-
breaking antioxidants, such as ascorbate, urate and glu-
tathione. However, CoQ),, is one of the compounds con-
tributing to the total antioxidant buffer capacity of se-
men, and increasing CoQ,, disposal can increase semi-
nal plasma TAC, as we found, with the presumable ef-
fect to protect from oxidative stress not only sperm cel-
Is in general, but also the intracellular CoQ,, with bioe-
nergetic function. This mechanism can explain, at lea-
st in part, the observed improvement in semen para-
meters. However, the increased TAC may be biologically
and clinically relevant per se, due to the beneficial influence
of antioxidant buffer on the semen fertility potential.

Discussion and conclusions

Seminal plasma of patients with varicocele is under ex-
cessive oxidative stress, and the fertility potential in va-
ricocele patients can decline right due to oxidative stress
(8). In previous works we demonstrated that TAC was
lower in patients affected by seminal inflammation, but
not in varicocele, suggesting an altered utilization
rather that a consumption in varicocele (9). This datum



TaBLE 1 - SPERMIOGRAPHIC VALUES AND SEMINAL PLA-
SMA TAC IN VARICOCELE PATIENTS AT BASELINE AND
AFTER THE ORAL TREATMENT WITH COENZYME Q10.
VALUES ARE MEANS (SD).

Pre-Treatment Post-Treatment P
Seminal Fluid Volume (I, n,y.> 1.5) 3.0(1.5) 40(1.T) 0.51
Sperm Density (109 cells'ml, ny.> 15) 355(34) 42.6 (4.5) 0.03
Forward Motility (%, ,y.> 32) 20.1 (4.5) 28.4 (4.9) 0.03
Normal Morphology (%, n.y.> 4) 142 (4.7) 12.4 (5.1) 0.43
Total Antioxidant Capacity (sec) 106.6 (8.7) 148.4 (12.6)  <0.01

confirmed our preliminary hypothesis, based on the fin-
ding of higher ratio between plasma and total Coy,, in
varicocele versus controls (10). Moreover, other cha-
racteristics concerning the relationships between cellu-
lar CoQ),, and sperm motility make varicocele different
from other kinds of infertility (11); these alterations are
only partially reversed by surgical correction of varico-
cele (12).

Exogenous administration of CoQQ,, may increase its con-
tent in semen and improve sperm cell function (13).
However, there are not yet conclusive data concerning
its administration to varicocele patients (14). As far as
TAC is concerned, the findings about its levels in seminal
plasma of varicocele patients are not always concordant:
a review on the questioned topic of the biochemical al-
terations in semen of varicocele patients was recently pu-
blished (15).

Main limits of this study were the absence of a placebo-
controlled group and the relatively short period of treat-
ment. However, this is a pilot study, which represents
the first attempt at such an intervention for varicocele
patients who refuse surgery, or before or in association
with the surgical treatment. Furthermore, the two
main parameters in this study, sperm motility and an-
tioxidant capacity, might be influenced also by a short-
term treatment with CoQ,,. In conclusion, these pre-
liminary data suggest the potential usefulness of CoQ,,,
as an antioxidant and bioenergetic therapy in male in-
fertility due to varicocele, or oxidative stress in general.
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Introduction

Many young people engage in sexual risk behaviors that
can result in unintended health outcomes (1, 2). Unin-
tended pregnancy and sexually transmitted diseases
(STDs), including HIV, continue to be important pro-
blems among young people in the all world (1, 3-8).
About 16 million adolescent girls between 15 and 19 years
of age give birth each year. Babies born to adolescent
mothers account for roughly 11% of all births worldwi-
de, with 95% occurring in developing countries. Early
age is associated with greater health risks for the mother.
In low- and middle-income countries, complications of
pregnancy and childbirth are the leading cause of death
in young women aged 15-19 years. Unwanted pre-
gnancies may end in abortions, which are often unsafe
in this age group (2). An estimated 8,300 young peo-
ple aged 13—24 years in the 40 states reporting to CDC
had HIV infection in 2009 (9). Nearly half of the 19 mil-
lion new STDs each year are among young people aged
15-24 years (10).

Objective
The aim of the study is to assess the prevalence of sexual

activity, contraceptive use and status of fertility among
female students.

Materials and methods

The cross-sectional study was performed on 766 fema-
le students aged 17-26 years (Chita, Transbaikal Region
of Russia). We performed a self-administered que-
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stionnaire survey, which included questions about
sexual debut, fist contraceptive choice, outcomes of pre-
gnancy and the WHO criteria of fertility. This resear-
ch was approved by the Ethical Committee of the Chi-
ta State Medical Academy (Chita, Russia). The data ob-
tained were analyzed by y-square test or z-criteria. The
level of significant differences was evaluated at 5%.

Results

Our results show that 521 (68%) out of 766 students
had a sexual debut and it was in the median age of 17
years. Only 312 (59.9%) girls used contraception in coi-
tarche (Figure 1) and 276 (88.5%) used a condom du-
ring the first sexual experience. The 29 (9.3%) students
was resorted to calendar method, 5 (1.6%) preferred coi-
tus interruption. Oral pills, contents levonorgestrel
(Escapel, Postinor), were used in 2 (0.6%) cases of sexual
debut (Figure 2).

But after first sexual experience 44 (8.5%) of the re-
spondents started to use emergency contraception too.
Levonorgestrel was the most common medication for
emergency contraception in 41 cases (93.2%, p<0,001).
130 (24.9%) out of 521 sexually active girls had been
pregnant. Only 36.9% (48) of these pregnancies are com-
pleted by labors. The rate of reproductive losses (artifi-
cial abortions, early pregnancy losses, ectopic pre-
gnancy) was 63.1% (n=82).

The quantity of girls reported a pregnancy was signifi-
cantly higher in elder students compare to the 1*-2"
year ones: 15.9% of the 1-st year sexually active gitls;
10.5% of the 2-nd year students (p, ,>0,05) and 28.4%
of the 3-rd year students (p, ;<0,05; p,;<0,01). The pre-
gnancy rate in 4%-6" year students was the following:



%

™ Use contraception (312)
M Non-use contraception (209)

Figure 1 - The contraception in sexual debut of young
female students (n=521).

23.9% in the 4-th year students (p, ,<0,05); 27.7% in
the 5-th year students (p, 5 <0,05; p,s <0,05) and
38.6% in the 6-th year ones (p, ,<0,001; p, ,<0,001;
P4<0,05) (Figure 3).

According to WHO criteria of fertility, 10,6% of
sexually active girls were infertile (primary or secondary).
The rate of fertile and supposed to be fertile were 2,7 ti-
mes higher, primary infertility 2,1 times and secondary
infertility 1,9 times higher among 6®-year students in
comparison with the 1*-year students.

Discussion
According to CDC Guidelines the problems of unin-

tended pregnancy and STDs can be addressed effecti-
vely if young people reduce their sexual risk behaviors,

for example, if they initiate sexual activity later, have sex
less frequently, have fewer sexual partners and use con-
doms or contraception more consistently and correctly.
However, programs designed to address unintended pre-
gnancy and STDs cannot directly control the sexual risk
behavior of young people; rather, they can only affect
various risk and protective factors that, in turn, affect de-
cision making and behavior among young people (11).

Conclusion

Level of sexual activity of female students is high enou-
gh and could be characterized like gender «risk» beha-
vior (liberal contraceptive politic, high rate of undesired
pregnancies). It can elevate risks of future infertility and
reproductive disorders in this group. Moreover, pregnancy

%

B Condom
M Calendar method
M Coitus interruption

Orall pills (Escapel,
Postinor)

Figure 2 - The contraceptive choice of young
female students in sexual debut (n=312).
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risk of a range of substance use disorders and affective
disorders in young women (12).
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Introduction

Only a minority of cervical intraepithelial neoplasia le-
sions will eventually develop into invasive cancer, but in
the absence of precise prognostic factor, women usual-
ly undergo cervical conisation when the diagnosis is con-
firmed.

As more women are treated and as maternal age is in-
creasing during recent years, the likelihood of having a cer-
vical conisation in the active reproductive period is also
increasing. Concern has been raised about the consequences
of LEEP in terms of adverse pregnancy outcome.

Objective

To evaluate the possible consequences of performing
LEEP (Low Electrical Excision Procedure) of the cervix
in women with CIN 2 and CIN3, on subsequent pre-
gnancies.

Method

We analysed the results of LEEP, performed between Ja-
nuary 2008 to June 2012.There were 62 cases with mild
and severe dysplasia (CIN 2,CIN 3) who underwent
LEEP during this period. We evaluated the age, num-
ber of previous pregnancies, number of post LEEP pre-
gnancies, type of delivery, pregnancy complications such
as PROM (premature rupture of membranes) before 37
weeks of pregnancy and threatened preterm delivery. Cal-
culation of gestational age was based on the first day of
the last menstrual period and ultrasonographic exami-
nation.
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Results

There were 62 cases who underwent LEEP, 24 (38.8%)
women who became pregnant post LEEP, 27(43.5%)
woman who did not became pregnant and 11 (17.7%)
women whose post LEEP data could not be found.
The age range was 24 to 36 years with an average of 30
years.

Regarding previous pregnancies, 7 (29.1%) women who
became pregnant post LEEP and 3 (11.1%) women who
did not became pregnant were nulliparous. 5 (20.8%)
women who became pregnant had more than one post
LEEP pregnancies.

16 (66.6%) of women who became pregnant reached
term delivery, without fetus-mother relating complica-
tions. 11 (68.7%) of them had spontaneous deliveries
and 5 (31.3%) had cezarian sexio.

Complication occurred in 8 (33.3%) cases, including 2
(25%) cases of late abortion, 5 (62.5%) cases of PROM
before 34 weeks of gestation, 1 (12.5%) newborn baby
weighting 1800 gr.

Conclusion

We concluded that although LEEP is relative easy to
perform, it is associated with increased risk of preterm
delivery in subsequent pregnancies. Application of this
procedure requires rigorous evaluation. The study un-
derscores the need for a careful clinical approach to wo-
men with a previous cervical conisation when they be-
come pregnant. Focus on such women seems to be a sen-
sible strategy for reducing the total number of preterm
deliveries.

Women, especially those who have not yet had children,



should be informed about the increased risk of adver-
se pregnancy outcome in term, of increased occurren-
ce of late abortion and preterm birth. This information
should be kept in mind when counseling young wo-
men with a low grade cervical neoplasia and might sup-
port watchful waiting in this group of women ,espe-
cially the youngest.

Women who have had LEEP might benefit from clo-
ser surveillance during pregnancy to improve the out-
come.
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Introduction

The great progress in treatment of childhood cancer has
been achieved during last 10 years. Survival rates increase
all over the world. Hence, long-term survivors have be-
come a significant group, however, the improvement in
prognosis has been achieved at the expense of serious late
effects. Nearly two-thirds of all of childhood cancer sur-
vivors will suffer some late effect, and the endocrine sy-
stem is commonly involved. Reproductive outcomes are
very common among cancer survivals.

Treatment of the most common childhood cancer ty-
pes such as postcranial fossa tumors and leukemia may
damage reproductive system.

The aim of this study is to determine influence of treat-
ment of the most common childhood cancer types on
reproductive system.

Methods

Reproductive status was evaluated in 2 groups. Medi-
cal history, physical examination, ultrasound and hor-
monal analyze, including FSH, LH, estradiol, testoste-
rone, prolactin, inhibin B, antimullerian hormone
(AMH), were performed. Hormonal panel was amoun-
ted in a single assay using immunochemiluminiscent sy-
stem Immulite, DPC.

First group included 33 patients (17 men and 16 wo-
men), after treatment for postcranial fosse tumors
(PCT) in childhood. 30 of them were treated due to me-
dulloblastoma, 3 — astrocytoma, all patients underwent
operation followed by craniospinal irradiation in a dose
55 Gy (without direct irradiation of hypothalamic - pi-
tuitary system) and chemotherapy. 15 men and 13 wo-
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men got vincristine 45 mg/m?, cisplatin 560 mg/m?, lo-
mustine 700mg/m?, 2 men and 3 women— vincristi-
ne 15 mg/m?, cyclophosphamide 6000 mg/m?, cispla-
tin 180 mg/m?, vipesod -16 900 mg/m?, lomustine 100
mg/m?. Median (Me) age was 20 years [16-27]. Median
(Me) men’s age at the moment of treatment was 20 years
[ 16 to 27], at the original diagnose — 9 years [3 to 16].
Me women’s age was 19,9 years [16 to 25], at the mo-
ment of original diagnose 9 [2 to 15].

Second group included 21 patients (6 men and 15 wo-
men). All of them underwent treatment for acute
lymphoblastic leukemia (ALL) in childhood — cranial ir-
radiation in dose of 18 Gy, chemotherapy included dau-
norubicin, vincristine, L-asparaginase, prednisolone, mer-
captopurine, cytarabine, cyclophosphamide, metho-
trexate, mercaptopurine. Me of men’s age at the moment
of treatment was 10.8 [6 to 14], at the moment of vi-
sit 22 years [15 to 29]. Me of women’s age was 23 years
[17 to 30], at the moment of treatment - 7 [2 to 14] at
the moment of visit.

All patients were in the remission, none of them had pro-
gression of the tumor. None of them underwent gona-
doprotection during treatment. All women were exa-
mined in the early follicular phase of a menstrual period.
Statistical data was analyzed using the Mann-Whitney
U-test, correlation analyses.

Results

Men: 5 of 6 men after treatment of ALL and 8 of 17 men
after PCT were sexually active. ALL patients from the
2nd group had normal sexual development, while 3 adults
of 17 ones after PCT had Tanner III stage of sexual de-
velopment. 2 patients after treatment of PCT received



intramuscular injection of testosterone due to delayed
puberty. FSH level was significantly higher after treat-
ment of PCT. However, there were no statistical diffe-
rences in LH, testosterone and prolactin levels between
these groups. Only 1 patient after PCT had hyperpro-
lactinemia. The prevalence rates of elevated FSH levels
and decreased testosterone levels in the 1st group were
41% (7 of 17) and 11,7% (2 of 17), respectively. Whi-
le in the 2nd group only 1 patient had slightly elevated
level of FSH. Furthermore, total testicular volume was
significantly lower in the group of patients after PCT
treatment. It was mentioned that all men of the 1st group
had total testicular volume less than 20 ml. In 8 men high
level of FSH was combined with low testicular volume.
FSH/ Inhibin B ratio was statistically lower after treat-
ment of PCT. In the Ist group positive correlation
between total testicular volume and inhibin B was found
(r=0,6803, p=,015). In men after PCT treatment was
found strong positive correlation between total testicu-
lar volume, inhibin B and schedule of chemotherapy
(r=0,8765, p=,0001; r= 0,6402, p=,034 ). Chemothe-
rapy which included vincristine 15 mg/m?, cyclopho-
sphamide 6000 mg/m?, cysplatin 180 mg/m?, is consi-
dered to be less gonadotoxic than vincristine 45 mg/m?,
cisplatin 560 mg/m?”.

Women: Me menarche age in the 1% group was 13 years
[11 to 14], in the 2d one 12 (9-13). After treatment of
ALL 10 women reported spontaneous menstruation, 2
had oligomenorrhea, 3 — algomenorrhea. 8 women af-
ter PCT had amenorrhea (4-primery, 4 — secondary), 8
women had oligomenorrhea. There were 6 documented
pregnancies in the 1* group: 4 life-births, 1 spontaneous
abortion, 1 medical abortion. All deliveries were at ge-
stational age 37-38 weeks, average birth weight was
3462,5 kg (3350-3600). There were no registered pre-
gnancies in the 1% group. At the moment of observan-
ce only 1 patient after treatment of PCT received estro-
gen-gestigen therapy. Level of FSH was statistically hi-
gher in the 1* group. Ovarian volume and AMH were
statistically lower in women after treatment of PCT. 4
women in the 1* group had menopausal range of go-
nadotropins with low ovarian volume, complete absence

of follicles and level of AMH less than 0,2 ng/ml. All this

women had amenorrhea It is interesting that 13 women
had normal levels of gonadotropins, with low ovarian vo-
lume and AMH level less than 0,5 ng/ml. Women in the
2d group had normal levels of gonadotropins, ovarian
volume AMH level was in the range 0,92 t0 9,2 ng/ml.
The FSH, AMH concentrations were not influenced by
age or pubertal status at the moment of treatment. Ne-
gative correlation between age at the moment of treat-
ment and ovarian volume in the 1* group was found.
Strong negative correlation was found between schedules
of chemotherapy and ovarian volume (r=-0,6000;

p=,030) and AMH (r=-,7371;p=,004).

Conclusion

Treatment of HCT seems to have more influence on re-
productive system of childhood cancer survivals than
treatment of ALL. We suppose this may be a result of
higher dose of gonadotoxic agents in the schedule of PCT
treatment.

The most common clinical feature in men after treat-
ment of PCT is low testicular volume and low inhibin
B level. This fact suggests impairment of Sertoli cells func-
tion. Level of gonadotropins cannot be a reliable sign of
testicular function in these patients, due to cranial ir-
radiation that may lead to decrease of gonadotropins se-
cretion of pituitary. FSH/inhibin B ratio seems to be more
sensitive predictor of testicular function in this cohorts
of patients. The limitation of this study is the range of
drugs used in combination with irradiation, so it is very
difficult to identify the leading gonadotoxic agent. But
a strong correlation between total testicular volume, inhi-
bin B and schedule of chemotherapy was shown.
Women after ALL treatment had almost normal re-
productive function. Women after PCT in 47% of ca-
ses had amenorrhea. All these women developed acute
ovarian failure after treatment, they had extremely low
levels of AMH. However women with menstruations had
also low AMH with low ovarian volume, this fact may
suggest impairment of ovarian reserve.

Patients after treatment of PCT are at the high risk of
reproductive disturbances, they should be offered go-
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Aim

To analyze the effect of pre-eclampsia and its relapse on
consequent pregnancies, resulting in preterm labors and
premature births leading to perinatal and maternal mor-
bidity and mortality. Prevention of pre-eclampsia and
its prophylaxis can help in reducing the overall rate of
preterm births and perinatal deaths.

Study type

Retrospective statistical data from past 4 years of a re-
gional maternity hospital and various WHO recognized
research studies.

Introduction

Preterm birth is a major cause of perinatal deaths cur-
rently, responsible for 35% of the world’s 3.1 million
deaths a year. 11% to 12% of the neonates born each
year is delivered before 37 weeks, and 3.6% are deliv-
ered before 34 weeks. Preterm birth is one of the largest
single condition giving high mortality and considerable
risk of lifelong impairment. The effect of preterm
birth amongst some survivors may continue throughout
life, like impairing neurodevelopmental functioning
through increasing the risk of cerebral palsy, learning im-
pairment and visual disorders and affecting long-term
physical health.

Pre-eclampsia is a leading complication of pregnancy,
associated with preterm births and also maternal and
neonatal morbidity. Pre-eclampsia complicates ap-
proximately 2% to 8% of pregnancies and is cause of 10%
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to 15% of maternal deaths in developing countries and
13% to 15% of the direct obstetric deaths in UK and
USA. Recurrence risk of pre-eclampsia is high, partic-
ularly recurrence of preterm pre-eclampsia, with over-
all Relative Risk close to 50% of a second pregnancy with
pre-eclampsia and preterm birth compared with women
without pre-eclampsia in first pregnancy.

Research data of past 4years of our maternity hospital
has showed total labors of 11,198. Among these
703(6.3%) labors were preterm. Total perinatal death
in past 4 years were 170(15.18%o0) of which 137
(80.58%) were outcome of preterm labor. 2049(18.3%)
of all labors were delivered by caesarian section (CS), of
which 434(21.2%) were done for preterm deliveries.
Among this 434 of preterm CS deliveries, 113(26.04%)
were done under the indication of sever pre-eclampsia.,
i.e. every 4th preterm neonate was born through CS due
to sever pre-eclampsia.

During this research, we found that 21 of 137 patients
(pts) had perinatal losses as a outcome of preterm labor
and had an anamnesis of perinatal loss in their previous
pregnancy complicated with severe pre-eclampsia lead-
ing to preterm labor. Average age of these women at time
of pregnancy was 28.7 + 2.3years. 14(66.7%) had severe
extra-genital diseases, 5(23.8%) chronic hypertension,
5(23.8%) endocrinal disorder (thyroid disorder/diabetes
mellitus) and 5(23.8%) chronic pyelonephritis. Gy-
naechological anamnesis showed, 15(71.43%) had
chronic adnexitis, 11(52.38%) cervical erosions and
15(71.43%) colpitis. Surgical anamnesis showed
16(76.2%) had CS for their previous pregnancy having
perinatal loss. 9(42.86%) pts showed residue of late gesto-
sis i.e. approximately every 2nd women showed residue
of sever pre-eclampsia from their previous pregnancies.
This proves the 50% Relative risk of recurrence of pre-



eclampsia in their next pregnancy. 11(68.75%) of 16 pts
having residue were delivered through CS, among
these 3(18.75%) of 16 were delivered due to progressive
gestosis, while others due to complications like fetal dis-
tress, decompensative feto-placental insufficiency, intra
uterine growth retardation, insufficiency of previous scar
on uterus, premature prelabor rupture of membranes,
etc.

Statistical studies here have proved the effect of severi-
ty of pre-eclampsia on preterm labor leading to perina-
tal morbidity and mortality. Preconceptual prophylax-
is (PP) among the risked group especially for women hav-
ing risk of recurrence of pre-eclampsia in their next preg-
nancy can reduce the overall perinatal morbidity and mor-
tality.

Among 19 patients (pts) having residue of sever pre-
eclampsia we could achieve 17(89.47%) term labor for
their next pregnancy through PP.

st/e Factors of pre-eclampsia
Famlly history: hypertension, pre-eclampsia, eclamp-
sia in mothers of pts.

* Extra genital diseases: 13 of 19(68.4%) in 2 cases it
was combination of 2 extra genital diseases.

*  Metabolic syndrome: 10 of 19 (52.63%) had (3 min.
criteria’s: visceral obesity, hyperglycemia, high
HDL).

* DPlacental abnormalities 6 of 19 (31.6%): Hyper-
placentosis - multiple pregnancies (1), rhesus in-
compatibility (1), diabetes (3), placental ischemia (1).

* Thrombophilias: Antiphospholipid syndrome (1) (3
min. lab findings: Lupus anticoagulant, Anticardi-
olipin antibodies, activated partial thromboplastin

time (APTT)).

Preconceptual Prophylaxis (PP) consists of:
* Complex diagnostic Investigation:

o Consultation with: therapeutist, neurologist,

urologist and ophthalmologist and their treatment.
. Laboratory Studies:

Urine: 17-hydroxycorticosteroids, general urine

analysis, nechiporenko probe.

o Blood: level of proteins, transaminase, glucose,
BUN (blood urea nitrogen), general cholesterol,
HDL, aldosterone, renin, CBC.

°  Bacterioscopic and Bacteriological analysis of vagi-
nal biocoenosis.

o ECG, Echocardiography, Ophthalmoscopy, As-
sessment of Blood Pressure, USE of Kidneys and
Suprarenal glands.

o Investigation for Antiphospholipid Syndrome 3
times per month.

* Treatment of extra-genital diseases.
* Individually designed contraceptive regimen.
* Treatment of chronic infections.

* In case of anti-phospholipid syndrome: Antiplatelet
therapy, anti-coagulant therapy, low molecular
weight heparins.

* In case of metabolic syndrome: correction of insulin
resistance, normalization of carbohydrate metabolism,
anti-oxidant therapy and improvement of microcir-
culation.

* 10(52.63%) patients had urogenital infection for
which both partners were treated with combination
of etiological and immunomodulator therapy.

* Modification of lifestyle and nutritional supple-
mentations were recommended.

Antenatal Surveillance:

* To closely monitor BP, edema, weight gain, pro-
teinuria, urine output, blood reports (FBC, Coagu-
logram and biochemical analysis) and fetal well-be-
ing (Biophysical profile, Doppler, USE,CTG).

* For insufficiency of progesterone i.e. 4 of 19(21.05%),
natural progesterone (Utragestan) was prescribed. It
has no contra-indication even in thrombophilia.

Results

On the background of Preconceptual Prophylaxis and
antenatal care, 19 pts received pregnancy with result of
17 mature and 3 pre-mature and in 1 case it was mul-
tiple pregnancy.

The frequency of pre-term labor was 3 of 19(15.8%) af-
ter PP while 26.04% had without therapy. Hence we can
conclude that frequency has reduced remarkably.

Conclusion

If we reduce the occurrence and recurrence of pre-eclamp-
sia among the risked group women by PP and Antena-
tal care, we can reduce the overall preterm births resulting
in reduction of perinatal mortality.
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Abstract

Aim. The aim of this study was to determine the effect
of Homocysteine and Malondialdehyde concentration
in seminal plasma and the sperm quality (count, moti-
lity, membrane integrity).

Materials and methods. Semen samples of 48 male at-
tending our Laboratory for semen analysis were inclu-
ded in this study. After liquefaction, semen samples were
analysed according to WHO criteria, 1999. Whereas, the
membrane integrity was evaluated according to hypoo-
smotic swelling test (HOS-Test). Besides, the Ho-
mocysteine concentration was evaluated by high perfor-
mance liquid chromatography (HPLC) techniques and
the Malondialdehyde level was measured using chemi-
cal method (Thiobarbituric acid; TBA).

Resulss. The mean values of spermatozoa concentration, mo-
tility and membrane integrity in all investigated samples were
(58.20+£54.40 mill/ml; 17.34+23.98% and 76.51+15.02%).
Homocyteine concentration was 20.2+4.9umol/L, while
Malondialdehyde level was 3.7+1.2pmol/L.

A positive correlation was found between Homocystei-
ne and Malondialdehyde (MDA) concentration in se-
minal plasma (r= 0.287; p= 0.147). Whereas a negati-
ve correlation was observed between homocysteine and
sperm count (r= 0.401; p= 0.08) as well as with sperm
membrane integrity (r=-0.209: p=0.235).

Conclusion. Homocysteine has an inverse effect on
sperm count and membrane integrity as shown by the
elevation of Malondialdehyde concentration which re-
veals the lipid peroxidation in sperm membrane.

Introduction

Homocysteine is receiving a lot of attention in the last
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decade as a new risk factor for a variety of disease. Ho-
mocysteine level (reffered to as tHCY) is the sum of all
Homocysteine species, tHCY is prominently present in
the oxidized form; mixed disulfides with proteins (Vou-
tilainen et al., 1999). Homocysteine is metabolized to
either cysteine or to methionine. In any conditions whi-
ch Homocysteine production is high or its metabolism
is impaired, Homocysteine accumulates in the cell and
is exported to the extracellular fluids. Hyper-homocy-
steinaemia usually occurs due to suboptimal re-methy-
lation of Homocysteine to methionine by the enzyme
methyl tetrahydrofolate reductase (MTHFR) caused by
a dietary deficiency of folate or a single-nucleotide poly-
morphism (SNP) in the MTHER gene (Selhub, 1999;
Matthews, 2002). One mechanism by which increased
Homocysteine has been imposed to influence its patho-
logical effects is by promoting increased oxidative stress
(Voutilainen et al., 1999; Jacobsen., 2000; Zappacosta
et al., 2001; Powers et al., 2002; Perna., 2003).
Available data on the impact of oxidative stress and sperm
motility are based on the measurement of sperm and se-
minal plasma MDA (Gomez, et al., 1998; Suleiman et
al 1996; Fraczek et al., 2001; Nakamura et al., 2002;
Dandeker et al., 2002).

The objectives of this study were to determine the se-
minal plasma tHCY and MDA, levels in patients un-
dergoing assisted reproduction technology ART- therapy
and to find out the relationship between these parame-
ters and their effect on other sperm parameters like mo-
tility chromatin and sperm membrane integrity.

Materials and methods

Participants (n=47; 19 fertile and 28 subfertile) provi-
ded the ejaculates after abstinence period of 3—5 days.



Semen analysis was performed according to the guide-
lines of the WHO [1999]. Seminal plasma was separa-
ted by centrifugation at 250xg for 10 minutes and was
stored at -80°C until analysis.

Malondialdehyde measurement

The amount of Malondialdehyde (MDA) was determined
by the Thiobarbituric (TBA) assay. In short, 0.50 ml
of seminal plasma was added to 3.00 ml of 1.00% pho-
sphoric acid, 1.00 ml of 0.60.% TBA, and 0.15 ml of
0.20% butylated hydroxytoluene (BHT) in 95% metha-
nol. The samples were heated in a boiling water bath for
45 minutes, cooled and 4.00 ml of 1-butanol was ad-
ded. The butanol phase was separated by centrifugation
at 3000 rpm for 10 minutes and absorbance was mea-
sured at 532 nm. The concentration of MDA was ex-
pressed as pM.

Homocysteine (tHcy) measurement

High-performance liquid chromatography with fluore-
scence detection (HPLC-FD) and preceding derivati-
zation was used for the determination of the total Ho-
mocysteine concentration in the seminal fluid.

Statistical analysis

Statistical analyses were performed using SPSS 17 pro-
gram (SPSS Inc..). Differences between means were analy-
zed by the repeated-measure analysis of variance test, whe-
reas the relationship between tHCY and MDA factors
was assessed using the Pearson correlation test. <0 .05
was considered significant. Results are expressed as mean

+ SD.

Results

Table 1 showed sperm concentration, motility, vitality
morphology, chromatin condensation CMA3, DNA frag-
mentation (TUNEL) and the levels of tHCY and
MDA in seminal plasma.

Figure 1 presented a weak positive correlation between
tHCY and MDA in seminal plasma (r=0.287; p=0.147).
No significant differences were seen between subferti-
le and fertile patients in tHCY (20.64+3.22 pmol/L vs.
19.63+6.64 pmol/L; p= 0.484) and MDA levels
(3.86+1.29 vs. 3.39+0.90 nmol/L, P= 0.237 respectively).
There was, however, a significant negative correlation
between tHCY in seminal plasma and sperm concen-
tration (r=-0.387, p=0.024) (Figure 2). Moreover, Li-
pid peroxidation (MDA) showed a negative correlation
with the mean percentage of morphologically normal
spermatozoa (r=-0.422, p=0.072) ) (Figure 3) and with
the mean percentage of spermatozoa with condensed ch-
romatin (r=-0.390, p=0.049).

Discussion

Evidence is increasing that homocysteine, folate and co-
balamine are very important factors in human repro-
duction and male infertility (Lewis et al., 1997; Boxmeer
etal., 2009). The toxic accumulation of homocysteine
may cause reproductive dysfunction and oxidative
stress within the testis (Forges et al., 2007; Sonmez et
al., 2007).

Suggested mechanisms by which elevated tHCY may
exert its effects are excessive induction of oxidative stress,
defective methylation of proteins, lipids and DNA, al-
tered nitric oxide bioavailability, induction of vascular
inflammation and activation of apoptosis (Homan et al.,
2007). Other proposed mechanism is that because ho-
mocysteine is a thiol, it can undergo autooxidation and
oxidation with other thiols. The resulting ROS-hydro-
gen peroxide and superoxide anion radical- generate oxi-
dative stress (Jacobsen,2000; Zappacosta et al., 2001; Per-
na et al., 2003).

ROS and their metabolites react with unsaturated fatty
acids within the phospholipid bilayer of the cell mem-
brane, resulting in lipid peroxidation (Matheus et al.,

1994; Lindsay et al., 1999; Miller et al., 2002). The most

TaBLE 1 - COMPARISON BETWEEN SPERM AND SEMINAL PLASMA QUALITY OF SUBFERTILE AND FERTILE GROUP.

Parameters Subfertile Fertile Significance
MzSD MzSD of difference
P- Value
Semen volume (ml) 4.7+2.24 4.14+1.6 0.498
Sperm concentration (mill/ml) 78.3+50.0 116.3+47.13 0.014
Vitality % (Eosin staining) 41.4£18.20 76.3+15.96 0.001
Membrane integrity (%) HOS 72.81+16.25 81.6£11.59 0.015
Motility A 4.29+7.54 36. 6+26.98 0.001
Motility B 24.3+14.2 28.2+21.2 0.867
Morphpology (%) normal 34.6+11.67 48.18+18.21 0.038
Chromatin condensation CMA3 52.6£12.2 67.9+10.2 0.001
Homocystein (umol/L) 20.64+3.22 19.63+6.64 0.484
Malondialdehyde ( nmol/L) 3.86+1.29 3.39+0.90 0.237
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widely used assay for lipid peroxidation involves the mea-
surement of malondialdehyde (MDA)- thiobarbituric acid
(TBA) adducts due to its simplicity (Gomez E. et al.,
1998). Therefore, MDA, an index of oxidative dama-
ge, has been widely used in pharmacologic studies for
its ability to interact with lipoproteins (Cavalca et al.,
2001; Kugiyama et al., 2001; Andreadou et al., 2004).
In the present study seminal plasma levels of total ho-
mocysteine did not show a significant difference between
subfertile and fertile patients (20.64+3.22 pmol/L vs.
19.63+6.64 pmol/L; p= 0.484). In the fertile group, the
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absence of a correlation between tHCY and sperm pa-
rameters is consistent with the results from other studies
(Ebisch et al., 2006; Boxmeer et al., 2007).

Likewise, plasma levels of MDA did not differ signifi-
cantly between subfertile and fertile group (3.86+1.29
vs. 3.39£0.90 nmol/L, p= 0.237), probably because of
the small number of sample investigated and also because
none of these patients were in sever oligoasthenosper-
mic. However, it was interesting to note, that there was
no correlation between tHCY concentration in seminal
plasma and sperm concentration, progressive motility,
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Figure 3 - Correlation between mor-
phologically normal spermatozoa and
MDA concentration in seminal plasma.

and morphology, not only by fertile group (r=0.355,
p=0.195; r=0.471,p=0.122 and r=-0.017, p=0.122)
but also by subfertile one (r=0.401, p=0.890; r=0.057,
p=0.801 and r=-0.608, p=0.062 respectively). Further-
more, when all samples from subfertile and fertile pa-
tients were considered, no correlation between tHCY
and MDA level in seminal plasma was observed
(r=0.287; p=0.147). Similar results was found by analy-
sing the fertile group (r=0.011; p=0.974). However, the
results of this study in subfertile group revealed a si-
gnificant positive correlation between tHCY and MDA
correlation (r=0.606, p= 0.017). The results obtained in
these study about MDA were in accordance with the stu-
dies of Fraczek et al. (2001)b and Keskes-Ammar et al.
(2003) and contradicted with the Suleiman et al.
(1996) and Nakamura et al. (2002) studies.

From the present study, it can be concluded that, seminal
plasma tHCY, and MDA levels between subfertile and
fertile men in current study were not significant. Howe-
ver, a significantly positive correlation was found
between tHCY and lipid peroxidation (MDA) in sub-
fertile group, indicating that subfertile men are at in-
creased risk of homocysteine-induced oxidative stress.
Taken together, the results of the present study sugge-
st a negative biological effect of tHCY and MDA on
sperm parameters and attention should be focused on
the possible role of antioxidants supplementations the-
rapy to alleviate infertility in these patients. A Spanish
study revealed positive associations between the intake
of folate-rich food sources, such as fruit and vegetables,
and semen quality (Mendiola et al., 2008). Similarly,
Boxmeer et al., (2007) observed a positive association
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between seminal plasma vitamin B12 and sperm con-
centration.
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Abstract

Aim. The purpose of this study was to determine the ef-
fect of freezing on the chromatin integrity, DNA frag-
mentation of human spermatozoa.

Material and methods. Semen samples were obtained from
19 fertile and 20 subfertile patients attending our An-
drology laboratory. Semen samples were evaluated ac-
cording to WHO criteria (1999), and smears were done
for chromatin, DNA fragmentation and apoptosis asses-
sment before and after freeze and thawing. Chromomy-
cin CMA3 was used for assessment chromatin integrity.
Whereas, terminal desoxynucleotidyl transferase (TdT) me-
diated dUTP nick end labelling (TUNEL-test) was used
to identify the DNA fragmentation. Annexin-test was used
for determining apoptotic spermatozoa.

Results. The mean percentage of sperm chromatin in-
tegrity, DNA fragmentation in the native semen sam-
ple in fertile group was (64.3 + 7.9%; 77.3 + 10.3% re-
spectively). The corresponding values of subfertile
group was (62.0 + 9.3% and 77.6 + 10.4%). After free-
ze thawing this values decreased in fertile group to (53.6
+ 7.0% and 67.8 + 10.9%) in the subfertile group the
mean percentage of chromatin integrity and DNA frag-
mentation decreased significantly (p=0.001) to (39.5 +
10.5% and 52.2 + 12.0 respectively).

Conclusion. Freeze—thawing procedure has a detrimen-
tal effect on chromatin integrity and nuclear DNA of
spermatozoa of fertile and subfertile groups.

Introduction

In addition to the well-documented effects of cryopre-
servation on the fertilization capacity, motility, morpho-
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logy and viability of spermatozoa (Nallella et al., 2004),
cryopreservation has also been revealed to both generate
and exacerbate the extent of sperm DNA fragmentation
in infertility patients (Hammadeh et al., 1999; Donnel-
ly etal.,, 2001; de Paula et al., 2006; Thomson et al., 2008,
2009a,b). The freeze-thaw process significantly decreases
sperm survival and motility (Rofeim et al., 2001) and in-
duces sperm apoptosis (de Paula et al., 2006). Evidence
has been shown that the freezing process triggers apop-
totic-like cascades in sperm cells, which activate caspases
and subsequently specific endonucleases, resulting in sperm
nuclear DNA fragmentation (Ward and Ward 2004).
Apoptosis may play a role in cryo-injury to sperm DNA
as the process of cryopreservation has been shown to in-
crease the activation of particular aspartic acid-directed cy-
steine proteases, called caspases, in both human (Paasch et
al., 2004a; Wundrich et al., 2006) and bull spermatozoa
(Martin et al., 2004). Besides, oxidative stress represents
another potential mechanism by which DNA fragmen-
tation can be induced in spermatozoa (Aitken et al., 2009)
and as the process of cryopreservation does seem to increase
the level of reactive oxygen species (ROS) generation in
spermatozoa (Mazzilli et al., 1995; Wang et al., 1997), it
is possible that oxidative stress is also responsible for cryo-
injury to sperm DNA. There is strong evidence indica-
ting that the freezing—thawing process induces oxidative
stress that is associated with free radical mediated dama-
ge to sperm nuclear DNA (Baumber et al. 2003; Lewis
and Aitken 2005). It has been suggested that spermato-
zoa with damaged nuclear DNA may be indicative of male
subfertility, regardless of the routine semen parameters
(Evenson et al. 1994; Evenson and Wixon 2006).This
study was carried out to test whether and to what extent
the freeze thaw process deteriorate the DNA and other
sperm parameters from fertile and subfertile men.



Materials and methods

Ejaculate from 39 patients (19 fertile G.I and 20 subfertile
G.II) consulting for assisted reproductive techniques
(ARTs) at the IVF Unit Saarland University were in-
cluded in the study. Semen samples were allowed to li-
quefy in an incubator at 37°C for 30 minutes after col-
lection. Sperm concentration, motility, Vitality were as-
sessed according to the WHO laboratory manual (1999).
Sperm motility was graded into 4 categories; category A
— rapid forward progression spermatozoa, category B —
movement with forward motion spermatozoa, category
C — motion with no forward progression, category D —
no motion. Sperm morphology was assessed according
to Krueger strict criteria (Krueger et al., 1988).

After initial analysis, the sample was mixed with equal
volume of cryoprotective media. (Human sperm pre-
servation medium (HSPM) which contains glycerol, gly-
cin and glucose). The media was added into the semen
and swirled over 10-15 minutes. The mixture was drawn
into a 0.50 ml straws and subjected to cryopreservation
with to programmed biological freezer (Planer III). Af-
ter freezing, straws were then plunged into liquid nitrogen
for storage at -196°C.

For thawing, Straws were removed from the liquid ni-
trogen storage tank and thawed at room temperature for
20 second. Straws were then plunged into 37°C water
bath and transferred to a 37°C pre- warmed centrifuge
tube. Smears were made from each seam sample befo-
re and after freeze-thawing for sperm quality evaluation.
Chromomycin CMA3 and TUNEL Assay were used to
detect DNA integrity and DNA damage in response to
a cryopreservation process in spermatozoa. The percentage
of spermatozoa undergoing apoptosis was assessed via the
determination of the percentage of cells positively stai-
ned with Annexin-test

Statistical analysis

Global comparisons of rates (or of change in rates)
between the two groups and in same groups between fre-
sh and freezing/thawing procedure were performed. The
results were presented as mean and standard deviation
(mean + SD). Statistical analysis was performed using
the SPSS 17.0 statistical package (SPSS). All outcomes
were assessed using Chi-squared test and t- test and with
a significance level of p<0.05.

Results

Eosin staining test revealed that freeze-thawing proce-
dure damage the sperm membrane integrity. This effect
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was statistically significant in the fertile group (72.7+9.9
vs. 66.7+9.5%, p=0.01), but not in the subfertile group
(45.5425.8 vs. 42.0+22.2% p=>0.05).

However, using Hypoosmotic swell test (HOS-test) sper-
matozoa of fertile group showed no significant difference
in mean percentage of membrane integrity before and
after freeze-thaw (72.4+12.0 vs. 70.518.84%, p >0.05).
On the other side the present in this study demonstra-
te that the membrane of subfertile group is very su-
sceptible to cryodamage the mean value of membrane
integrity decreased significantly (p=<0.01) after freeze-
thaw process from 77.0+14.72 to 59.6+14.5%.
Therefore, cryopreservation reduces the sperm motility si-
gnificantly, especially the progressive and global motility,
increasing the proportion of immotile spermatozoa not
only in subfertile group (4.5£9.0% vs. 0.51.3%, p<0.05)
but in fertile one (21.7£12.0 vs. 7.0 £6.8%, p= 0.01).
No significant difference in post-thaw normal morpho-
logically sperm was observed compared to the value ob-
served in the native semen sample either by fertile or sub-
fertile group. (Tab. 1 and 2). Similar, no deleterious ef-
fects on sperm mitochondrial mtDNA fragmentation
were seen in spermatozoa of fertile (3.1+2.1 vs. 2.0+1.5%;
p>0.05) or subfertile group (3.3+2.2 vs. 2.0+1.3%; p
>0.05) after freezing/thawing.

Besides, the results obtained from the present study de-
monstrate that the cryopreservation of human sperm cau-
se significantly damage at DNA level in both investiga-
ted group. In fact, the degree of DNA damage in frozen-
thawed sperm of fertile group (67.8 £10.9%) was signi-
ficantly different (<0.05) from that measured in fresh
sperm (77.3 +10.3%), and the corresponding value in sub-
fertile group was (77.6+£10.4 vs. 52.2+12.1%, p=0.001).

Discussion

Mammalian sperm DNA is structurally different in or-
ganization from that of somatic cell. The majority of

TaBLE 1 - FERTILE GROUP.

Parameters Native After Significance
(n=19) freeze-thawing p-value
Sperm conc. (mill/mL) 88.2+ 25.0 49.0+ 30.1 <0.001
Vitality (Eosin-Test) (%) 72.6+ 9.9 66.7+ 9.5 <0.001
Motility (%)
Progressive 21.7 +12.0 7.0 +6.8 <0.001
Global 42.4 +10.8 28.5+9.1 <0.001
Stationary 223+7.0 34.1 £ 11.1 <0.001
Immotil 139+ 8.19 30.5 + 16.3 <0.001
Membrane integrity (%) 724+ 12.0 70.5+ 8.35 >0.05
Normal morphology (%) 42.6 £12.7 35.5 £12.4 >0.05
Chromatin (CMA3) (%) 64.3+79 53.6 +7.0 <0.01
TUNEL (%) 77.3£10.3 67.8 £+10.9 0.05
Annexine (%) 3.1+2.1 20+1.5 >0.05




TABLE 2 - SUBFERTILE GROUP.

Parameters Native After Significance
(n=20) freeze-thawing p-value
Sperm conc.(mill/mL) 56.7 +37.7 35.6 + 33.8 <0.001
Vitality (Eosin-Test) (%) 45.5 £25.8 42.0 £22.2 >0.05
Motility (%)
Progressive 4.5 9.0 0.5+1.3 <0.05
Global 17.5 8.0 5.0 £6.6 <0.001
Stationary 15.0 +14.4 20.0 £18.3 <0.05
Immortil 62.0 £19.2 72.5 +24.0 >0.05
Membrane integrity (%) 77.0 £14.7 59.6 +14.5 <0.001
Normal morphology (%) 443+ 13.8 35.2+ 9.4 >0.05
Chromatin (CMA3) (%) 62.0+£9.3 39.5 £10.5 <0. 001
TUNEL (%) 77.6+10. 4 52.2+12. <0.001
Annexin (%) 3.3+£2.2 20+1.3 >0.05

sperm DNA is coiled into highly condensed toroids due
to the incorporation of protamines, a smaller percent is
bound to histones in a much looser form, and the re-
maining DNA is attached to the sperm nuclear matrix
at matrix attachment regions (MARs) at intervals of rou-
ghly 50 kb throughout the genome (Ward 2010).
Compared with other cell types, spermatozoa seem to
be less sensitive to cryopreservation damage because of
the high fluidity of the membrane and the low water con-
tent (about 50%). Despite this, cryopreservation may lead
to deleterious changes of sperm structure and function
(Watson 2000).

The data in Table 1 shows significant decrease of post-
thaw sperm vitality, sperm motility, and sperm DNA
integrity, compared with pre-freeze. In contrast, the mean
number of morphologically normal spermatozoa after
freeze-thawing was not different from before freezing
(Tab.1 and 2).

Similar to Stanic et al. (2000), Hammadeh et al.
(2001) and Petyim and Choavaratana (2006), the pre-
sent study however showed that cryopreservation had no
effect on normal morphologically sperm either from fer-
tile (42.6 £12.7 vs. 35.5 £12.4, p>0.05) or subfertile
group (44.3+ 3.8 vs. 35.2+ 9.4, p>0.05) . Nevertheless,
the sperm DNA damage of fertile group was relatively
low and varied considerably among the samples (77.3+
10.3% vs. 67.8+10.9%, P=0.05). The low sperm DNA
damage as determined by TUNEL staining in the
present study was in agreement with earlier studies, whe-
re other methods, e.g., SCSA and sperm chromatin di-
spersion test, were used (Rybar et al., 2004; Enciso et al.,
2006; Perez-Llano et al., 2006). On the other hand, the
sperm DNA damage after free-thaw of subfertile group
was significantly higher (p=0.001) in comparison to the
corresponding value observed in the native samples
(77.6+10.36 vs. 52.2+ 12.1%). These results are in agree-
ment with previous studies demonstrated that the effect
of freezing also led to chromatin damage and to decrease
in chromatin stability including DNA denaturation
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(Hammadeh et al., 1999; Isachenko et al., 2004).
Sperm cryopreservation seems to impair sperm DNA in-
tegrity, particularly when sperm parameters are altered
(Centola et al., 1992; Donnelly et al., 2001; Host et al.,
1999; Sion et al., 2004). Some authors (Duru et al.,
2001a,b) report that sperm DNA was altered in infer-
tile patients and in cases of oligospermia (Donnelly et
al., 2001; Royere et al., 1996; Saritha et al., 2001). Pe-
ris et al. (2004) found that the cryopreservation also af-
fected the DNA damage of the sperm cells.

A reduction of mitochondrial membrane potential
analyzed by rhodamine (R123) was also observed after
thawing (Royere et 1996). Other studies showed that
among control patients, sperm apoptosis rates increased
only moderately after thawing (Paasch et al., 2004b). It
was largely reported that several damaging processes could
occur during freezing-thawing of human spermatozoa,
such as thermal shock with formation of intracellular and
extracellular ice crystals, cellular dehydration, and
osmotic shock (Stanic et al., 2000). Besides, it has been
demonstrated that oxidative stress is one mechanism whi-
ch contributes to sperm DNA damage (Bilodeau et al.,
2000). The freeze-thawing process produced a high le-
vel of ROS which may induce sperm DNA damage (Bar-
roso et al., 2000; Bilodeau et al., 2000).

Conclusion

Spermatozoa from fertile men appears to be more resi-
stant to freezing damage than sample from infertile men;
moreover, in fertile man, there was no significant decrease
in DNA integrity after cryopreservation. Moreover, the-
se results support the observation that spermatozoa from
infertile men have a greater incidence of irregular ch-
romatin organization and show significantly decreased
resistance to freeze-thawing procedure compared with
spermatozoa from fertile men.
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Adolescence, the transition between childhood and
adulthood, is a period of profound change in aspects of
the neuroendocrine system and physical growth and de-
velopment. This is sometimes accompanied by psy-
chosocial disturbance and pathology. The neuroendo-
crine axes primarily involved in these developmental tran-
sitions, are the hypothalamic pituitary adrenal (HPA) axis
and the hypothalamic pituitary gonadal (HPG) axis. Ma-
turational processes are referred to as adrenarche and go-
nadarche respectively. Adrenarche usually proceeds go-
nadarche by a few years and is characterized by the se-
cretion of the adrenal androgen dehydroepiandrostero-
ne (DHEA). Cortisol secretory activity is characterized
by a pronounced diurnal rhythm. Morning awakening
is associated with a marked rise, the cortisol awakening
response (CAR) followed by a diurnal decline (for review
see Clow et al., 2004). Detailed examination of this pat-
tern of adrenal secretory activity, in participants pursuing
their normal daily activities has been facilitated by the
advent of salivary measures.

Both cortisol and DHEA are considered to be neuro-
steroids and influence various aspects of both normal
brain function and neuropathology. A growing body of
research in ambulatory adults has established associa-
tions between various aspects of dysregulation of this
cortisol pattern and a number of physical and psycho
- pathologies. Diurnal patterns of DHEA secretion in
relation to pathology have received far less attention. This
is surprising since the age related decline in the adre-
nal’s output of DHEA and deficits in cognitive func-
tion in the elderly is well established and Herbert et al.
(1996) have reported low levels of morning DHEA and
high evening cortisol in 8- to 16- year olds diagnosed
with major depression. To date only one report (Huck-
lebridge et al., 2005) has monitored the diurnal pattern
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of DHEA secretion in tandem with that of cortisol. A
diurnal decline for DHEA was reported with no evidence
for a post-awakening burst of DHEA secretion, equi-
valent to the CAR. We set out to explore patterns of both
cortisol and DHEA secretory activity during female ado-
lescence in relation to Anorexia Nervosa (AN) a rela-
tively common psychopathology in this phase of de-
velopment.

Diurnal secretory patterns, of the adrenal steroids, cor-
tisol and DHEA were measured in a cross sectional study
of 61 community healthy control (HC) adolescent girls
of age range 9 - 18 yrs. To capture the diurnal pattern
of secretion, adrenal steroids were assessed by timed sa-
liva samples, synchronized to awakening. In the present
study for cortisol profiling, the samples were 0, 15, 30,
and 45 minutes post-awakening to assess the CAR and
four - 3hr interval post-awakening samples thereafter. A
short scale assessment regime (0, 3 and 12 hrs. post awake-
ning) was adopted for DHEA since there is no DHEA
equivalent to the CAR. With regard to sampling time
adherence in relation to awakening, accuracy in the pre-
sent study was facilitated by automated text message
prompts. Measurements were taken on two consecuti-
ve week-days to assess trait reliability. This same mea-
surement protocol was applied in 8 adolescent gitls, cli-
nically diagnosed as suffering from AN (mean age 15.13).
All HC participants completed the ‘Eating disorders in-
ventory’ (EDI; Garner, 2004) in order to ensure that this
study group was free of AN and also to provide an op-
portunity to examine sub clinical traits. There was good
agreement for comparative timed measures across the two
days for all participants.

Within the HC group we compared diurnal cortisol pro-
files for pre-menarche (N=20, mean age 10.65 yrs) with
post - menarche (N=41, mean age 15.46 yrs) participants.



Post - menarche females showed elevated cortisol levels
both for the CAR and the subsequent diurnal decline
(Oskis et al.,2009). A related study of adolescent AN com-
pared the 8 clinically diagnosed AN patients who du-
ring residential clinical treatment, had recovered BMI
to mean 18.56, with the 41 post- menarche healthy com-
munity controls previously described. All participants
in this comparison were post — menarche. All of the AN
participants but none of the healthy controls were ame-
norrhoeaic. At all points measured in the diurnal cycle
the AN group exhibited elevated cortisol and DHEA le-
vels indicating amplified HPA drive. This finding was
supported by comparison of the AN group with a sub-
group of eight healthy controls matched for BMI and
age. This BMI and age matched comparison supported
the evidence for heightened HPA axis drive associated
with the clinical condition of AN. Interestingly, of the
41 post-menarche healthy (non clinical) control parti-
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cipants in the present sample, mean evening (12 hours
post-awakening) cortisol concentrations were positively
correlated with EDI scores for ‘drive for thinness’ and
‘eating disorder risk’. Taken together these studies in-
dicate the importance of maturational changes in the
HPA axis at time of adolescence and that dysregulation
during this period of change may be associated with psy-
chological vulnerability.
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Introduction

During the last decade our understanding of biological
value of sex steroids in women was enlarged. Adequate
cyclic production of estrogenes, progesterone and an-
drogens is the guarantee of the correct function of the
reproductive system. Moreover the main points of ap-
plication of estrogenes are cardiovascular [7], bone [3]
and central nervous systems [4].

Decreased concentration of sex steroids can be observed
not only in peri- and postmenopause but in some wo-
men of reproductive age. One of the reasons of hypoe-
strogenia is hypogonadotropic (central) hypogonadism.
Itis a quite rare condition, that can be observed in 10%
of women with primary amenorrhea [5;4] and in 35%
of patients with secondary amenorrhea [2]. There are
some data that shows that gonadotropic insufficiency is
an independent risk factor of death in patients with hy-
popituitarism [6]. Still some problem with the treatment
of women with hypopituitarism are not solved.
Women with hypopituitarism usually need complex hor-
monal therapy for different types of deficiency.

Materials and methods

In purpose to investigate changes of androgens, free T4
and prolactin levels during treatment with sex steroids
in women with central hypogonadism in combination
with other types of pituitary deficiencies we examined
55 women (age 25 [21; 32] y.) with acquired hypopi-
tuitarism: after neurosurgery (n=48, 87.3%) and primary
«empty» sella turcica (n=7, 12.7%), 30 of them had hy-
pogonadism and hypothyroidism, 15 — additional hy-
pocortisolism; 10 — hypogonadism, hypothyroidism, hy-
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pocortisolism and GH insufficiency. Duration of hy-
popituitarism was 6.3 [5; 8] years. Before the study all
of them took L-thyroxin (50-100 pg/day), 25 women
took hydrocortisone (5-15 mg/day), no sex steroids nor
GH replacement. They received 2 mg 17B-estradiol (14
day) and 2mg 17B-estradiol+10mg dydrogesterone (14
days) in a cyclic regimen, duration of treatment 4.6
[3.2;5.6] years.Serum FSH, LH, estradiol, total testo-
sterone, DHEA-S, free T4, Prolactin were determined
with specific immunoluminescence assay (“Vitrus”,
“Johnson and Johnson company”). Statistics: Data col-
lected on all women were included in the analysis and
expressed as mean and standard deviation and as the me-
dian and the 25th and 75th percentiles. The data were
analyzed using of Statistica 8.0 for Microsoft Word. To
compare the independent groups the t-test and the Mann-
Whitney U-test were used. To compare the dependent
groups Wilcoxon and the t-test were used. For the cor-
relation analyses the Spearman correlation method was
used.

Results

Free T4 levels were within reference range at all women
(12.1 [10.7; 13.5] pmol/l, range 9-20); 10 women had
hyperprolactinemia at the beginning of the disease but
now they had normal prolactin levels without dopami-
ne agonists (209 [88;418] mU/I, range 90-540). An-
drogen levels were significantly decreased: total T 0.1 [0.1;
0.2] nmol/l (range 0.7-2.7), free T 1.4 [0.6; 2.0]
pmol/l (7-16), DHEA-S 128 [83; 850] nmol/l (1150-
9500).

After 3 months of sex steroid therapy decrease of free T4
levels <9 pmol/l was observed in 15/55 (27.3%) patients,



their L-thyroxin dose was increased by 25-50 pg/d, af-
terwards free T4 levels were stable. Prolactin levels ele-
vation up to 1200-3000 mU/I was observed in 3/10 pa-
tients with previous hyperprolactinemia. Two of them
needed additional intake of dopamine agonists. Total and
free T levels did not changed considerably (p>0.05 com-
paring with levels before hormonal therapy). DHEA-S
levels increased: 270 [94;1357] nmol/l (p<0.05).

Conclusions

Thus, increase of L-thyroxin dose could be demanded
during hormonal replacement therapy in women with
hypopituitarism. Prolactin levels should be monitor at
women with previous hyperprolactinemia. Estra-
diol+dydrogesterone therapy was clinically effective
and did not worsen androgen deficiency.
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Introduction

The presence of circulating antipituitary antibodies (APAB)
to surface or/and cytosolic hypophyseal antigens is a
marker of lymphocytic hypophysitis (5,14). The first de-
tailed cases of lymphocytic hypophysitis were described in
women during pregnancy (1,3,4) and postpartum period
(12). Later it was found that the frequency of APAB was
higher in patients with Sheehan’s syndrome than in
healthy women (35% vs 1% accordingly) so APAB may
be considered as a factor of hypopituitarism perpetuation
in patients with Sheehan’s syndrome (8). There are some
descriptions of lymphocytic hypophysitis in postmenopausal
women (11) and men (9,14). APAB were found more fre-
quently in patients with such idiopathic hormonal disor-
ders as GH deficiency (6,10), and hypopituitarism than in
healthy people (8, 10). This can indicate the involvement
of humoral autoimmune mechanisms into the pathogenesis
of the some pituitary disorders. There is an opinion that
lymphocytic hypophysitis is not that rare but poorly dia-
gnosed disease (2).

The aim of the study was to estimate the clinical significance
of antipituitary antibodies in patients with hyperprolacti-
nemic and normoprolactinemic hypogonadism.

Materials and methods

Female patients of reproductive age with clinical symptoms
of hypogonadism were examined. Duration of menstrual
disorders were more than 12 months, LH and FSH levels
< 5 U/, no clinical and biochemical signs of hyperandro-
genia, small size of uterus and ovaries according ultrasound
investigation.

Prolactinoma group (PRLoma): 32 women 1946 y.o. with
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menstrual disorders (mainly amenorrhea), galactorrhea, in-
fertility, and headache. Prolactin levels were above 3500
mE/l, according to MRI data there were obvious signs of
a pituitary tumor 8-14 mm in size.

Idiopathic hyperprolactinemic group (idioPRL): 26 women
2343 y.o. with dysmenorrhea and/or infertility, galac-
torrhea, without any pathological pituitary changes as in-
dicated by MRI. Other possible causes for hyperprolacti-
nemia (such as hypothyroidism, some medications intake,
estrogen-producing tumors, big-big-prolactin phenomena,
etc.) were excluded.

Hypopituitarism: 12 women 24-306 y.o. with central hy-
pogonadism and other types of pituitary deficiencies after
neurosurgical treatment of pituitary non-functioning ma-
croadenoma; with normal prolactin levels.

Idiopathic isolated hypogonadotropic hypogonadism (idioHH):
18 women 2246 y.o. with primary (n=5) and secondary
(n=13) amenorrhea, normal prolactin level, without fac-
tors for functional hypothalamic pituitary and endocri-
ne/somatic diseases, without any pituitary lesions according
MRI.

Controls: 35 healthy non-pregnant women with normal men-
strual cycle and fertility, age 2245 y.o., were included in
normoprolactinemic control group; 12 healthy pregnant
women (19-31 y.o., 2022 weeks of pregnancy) were in-
cluded in group with physiological hyperprolactinemia.
Hormonal tests were carried out with the «Vitros» auto-
mation system (Johnson & Johnson). Blood samples
were drawn fasting in the morning (8-11 hours) before me-
dical treatment with dopamine agonists (in patients with
pathological hyperprolactinemia). In the non-pregnant con-
trol group the hormonal tests were done in the follicular
faze of menstrual cycle.

The presence of plasmatic antipituitary autoantibodies (pla-
smAPAB) and cytosolic antipituitary autoantibodies (cy-



TasLE 1 - THE OCCURRENCE OF DIFFERENT TYPES OF APAB IN OBSERVED WOMEN.

Groups of patients Median age y.o. Prolactin levels mU/1 Presence of plasmAPAB n (%) Presence of cytAPAB n (%)
PRLoma n=32 27 7374 [4566; 9880] 6 (18.7%)"2 9 (29%)'2
IdioPRL n=26 28 1543 [1200; 2340] 10 (38.5%)12 20 (76.9%)123
Hypopituitarism n=12 25 245 [230; 354] 3 (33.3%)'2 5 (42.2%)12
idioHH n=18 26 188 [154; 255] 6 (33.3%)'2 12 (72.2%)123
Healthy non-pregnant n=35 25 268 [215; 430] 1(2.8%) 1(2.8%)

Healthy pregnant n=12 26 7030 [4530; 8000] 0 0

1 — p<0.001 frequency of this type of APAB in patient group compared with healthy nonpregnant women;
2 — p<0.001 frequency of this type of APAB in patient group compared with healthy pregnant women;
3 — p<0.05 frequency of cytAPAB compared with plasmAPAB in this patient group.

tAPAB) were investigated in serum by cellular enzyme-linked
immunosorbent assay; normal human adenohypophysis cel-
Is were used as target antigen-bearing cells.

Statistical analysis was performed with software package Sta-
tistica 7.0 using criteria for nonparametric data, frequency
difference between groups were assessed by ¢* criteria; p<0.05
was considered as statistically significant.

Results

Both types of APAB were found more often in patients with
normo- or hyperprolactinemic hypogonadism in compa-
rison with the control groups (Table 1). The frequency of
cytAPAB was higher than plasmAPAB in all groups of pa-
tients. Nevertheless this distinction was more obvious in pa-
tients with idiopathic central hypogonadism irrespective of
prolactin levels.

We can suggest that patients with hypopituitarism had se-
condary APAB after invasive procedure — neurosurgical re-
moval of a pituitary tumour. On the other hand, the oc-
currence of both types of APAB was similar in groups with
hypopituitarism and prolactinoma. Probably, the presen-
ce of any pituitary tumour (even before surgical treatment)
is a risk factor for humoral autoimmune aggression. Patients
with idiopathic reproductive disorders also had a rate of pla-
smAPAB similar to mentioned above groups, however the
frequency of cytAPAB was higher by comparison not only
healthy controls but also with patients with pituitary tu-
mours. In patients with idiopathic disorders the occurrence
of the cytAPAB was higher than plasmAPAB in the same
group. As cytAPAB are considered as more sensitive
marker of humoral autoimmune disorders (5) and patients
with idiopathic disorders had no other clear cause of the di-
sease, we can hypothesize that autoimmune disturbances
were leading reason for development of the disease. The hor-
monal changes were different (prolactin elevation or go-
nadotropin decrease) but in both cases were signs of hy-
pothalamic control decline. Possibly cytosolic APAB are
blocking antibody against specific type of adenohypophy-
seal cells. It may be a cause of prolactin and gonadotropin
secretion disturbances without visible changes of pituitary

body.
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Conclusion

According to our data the humoral autoimmune mecha-
nisms may be involved in the pathogenesis of idiopathic cen-
tral normoprolactinemic hypogonadism and idiopathic hy-
perprolactinemic hypogonadism in women of reproduc-
tive age.
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Objective

The purpose of this study was to seek for the prevalen-
ce of pathogens such as HPV and Mycoplasma. This
study wants to verify possible association between in-
fections with mycoplasmas/ureaplasmas and the presence
of HPV infections in women diagnosed with abnormal
cervical cytology.

Methods

The investigation included 249 non-pregnant women
diagnosed with abnormal PAP test (ASCUS, LSIL and
HSIL). They were analyzed from March 2010 to Fe-
bruary 2012 according to the severity of cervical cyto-

logy.

Results

HPV infection in HSIL group were higher than
ASCUS, LSIL group. In HPV-positive patients, infec-
tions with mycoplasmas/ureaplasmas were more frequent
(P < 0.05), particularly for ureaplasmas. The percenta-
ge of females infected mycoplasmas/ureaplasmas signi-
ficantly increased in women diagnosed with HSIL

TaBLE 1 - HPV INFECTION RATE.

ASCUS/LSIL HSIL
N 192 57
Mean Age 43,2 42,9
HPV infection (%) 120(62.5) 51(89.4)

TABLE 2 - CO-INFECTION WITH MYCOPLASMAS/UREA-
PLASMAS.

ASCUS/LSIL HSIL
N 120 51
Mycoplasma (%) 39(26.7) 28(54.9)
Ureaplasma (%) 73(60.8) 38(74.5)

compared with LSIL or ASCUS (Tables 1 and 2).

Conclusion

Mycoplasmas/ureaplasmas infection might be the fac-
tor of persistent infection with high risk HPV. Since the
presence of mycoplasmas/ureaplasmas associates signi-
ficantly with the HPV infection, genotyping of the my-
coplasmas/ureaplasmas should be recommended.
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Introduction

Saline infusion sonohysterography (SIS) is a gynecolo-
gical procedure in which saline solution is instilled into
the uterine cavity in order to obtain enhanced endometrial
visualization during transvaginal ultrasonographic exa-
mination (1, 2). The saline distends the uterine cavity
and enables the anechoic fluid to delineate the echoge-
nic endometrium. Besides 3D transvaginal ultrasound,
this technique improves diagnosis of endometrial patho-
logical changes, mainly endometrial polyps, fibroids either
in the endometrial cavity or of submucous origin, en-
dometrial adhesions, hyperplasia or endometrial cancer.
Saline infusion sonohysterography is particularly useful
for finding focal endometrial abnormalities or further con-
firming and defining the pathological nature of abnor-
malities detected by ultrasound (3). Sonohysterography
is helpful for detecting potential anatomic causes of in-
fertility, such as polyps, submucosal myomas, uterine ano-
malies or adhesions. The indications for saline infusion
sonohysterography are listed in Table 1.

The main contraindications for SIS are pregnancy, pel-
vic infection and excessive bleeding.

Recent meta-analysis comparing saline infusion so-
nohysterography with gold standard diagnostic proce-

TasLe 1 - INDICATIONS FOR SALINE INFUSION SO-
NOHYSTEROGRAPHY.

Abnormal uterine bleeding

Infertility and habitual abortion

Congenital abnormality of the uterus

Preoperative of postoperative evaluation of uterine myomas, polyps.
Suspected uterine cavity adhesions

Further evaluation of suspected endometrial abnormalities detected by
transvaginal ultrasound

Inadequate imaging of the endometrium by transvaginal ultrasonography

© Copyright 2013, CIC Edizioni Internazionali, Roma
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dures such as hysterectomy and hysteroscopy and hi-
stological sampling, showed that SIS was both highly fea-
sible and accurate in evaluating abnormal uterine blee-
ding. Compared with hysterosalpingography and hy-
steroscopy SIS is less invasive, less painful and less ex-
pensive (4, 5). It may be used as the primary method for
detection of uterine abnormalities among postmenopausal
women with abnormal uterine bleeding (6).

Recent advancement in ultrasound technology introduced
3D transvaginal ultrasonography as an important dia-
gnostic procedure for the analysis of female genital tract
morphology and detection of pathological conditions of
the uterus and the ovaries. Bonilla-Musoles (7) first de-
scribed the potential of 3D SIS in analysis of endome-
trial changes. Visualization of the uterine cavity and en-
dometrial thickness was better with 3D SIS than with
any of the other ultrasound techniques. A recent report
of Salim (8) showed that there is good overall agreement
between 3D SIS and diagnostic hysteroscopy in classi-
fication of submucous fibroids. Terry (9) described that
3D SIS correlated better with hysteroscopy than 2D SIS.
Specificity for histological diagnosis appears to be higher
with 3D SIS compared with 2D SIS.

In 2004, Medison Korea, introduced a new three-di-
mensional technology named 3D XI multislice, which
is comprised of Multi-Slice View and Oblique View mo-
des. Multi- Slice View represents sequential sectional scans
in A, B or C plane of the scanned 3D volume, similar
to CT and MRI technologies. Slice interval can vary ac-
cording to the area of interest and depends on volume
size. Scanned object can be freely rotated in all planes
and slice interval can be changed in order to obtain the
best plane for morphological analysis. In all planes pre-
cise 2D and 3D calculations and measurements can be
performed for measuring the size and volume of a region



of interest (10). Our initial research confirmed that 3D
multislice SIS has good potential in analysis of the en-
dometrial cavity and confirming the diagnosis of su-
spected endometrial pathology (11) during routine
3D transvaginal scanning of the uterus.

Technique of 3D multislice saline
infusion sonohysterography

3D SIS can be scheduled in the early follicular phase of
the menstrual cycle after cessation of menstrual flow when
endometrium is thin. The typical period is between day
4 and day 7 of the menstrual cycle (12). Performing SIS
later in the menstrual cycle can lead to misdiagnosis of en-
dometrial polyposis or focal areas of hyperplasia as nor-
mal endometrium in the late secretory phase may have a
lumpy irregular appearance (13). In the patient with ir-
regular bleeding, it may be necessary to perform the exa-
mination without the benefit of optimal scheduling. Anae-
sthesia and analgesia is not required for the insertion of
the intrauterine catheter. In some patients non-steroidal
anti-inflammatory drugs can be prescribed before the pro-
cedure. Bacteriological tests like cervical smear, Chlamydia,
Mycoplasma and Ureaplasma infection should be perfor-
med before this procedure in order to decrease the risk of
potential ascendant infection of the female genital tract.
Although the risk of infection is rare and has been reported
to be less than 1% it is important to perform all these te-
sts especially in infertility patients. Antibiotic prophylaxis
should also be considered after the 3D SIS procedure in
order to decrease the risk of potential spread of infection.
After insertion of the speculum the cervix and vagina
should be disinfected with povidone-iodine solution. A
5 or 6 French sonohysterography catheter should be flu-
shed with sterile saline prior to insertion in order to clear
it of the air which can cause an echogenic artifact in the
uterine cavity. For SIS procedure, either SIS catheter or
balloon catheter can be used. After insertion of the cathe-
ter the speculum can be removed and then transvaginal
3D probe with sterile cover can be inserted into the va-
gina. 3D multislice scan of the uterus should be perfor-
med in order to confirm the position of the SIS cathe-
ter in the endometrial cavity. The position of the SIS
catheter in the uterine cavity in 3D multislice mode is
shown in Figure 1. After insuring that the catheter is pro-
perly positioned in the uterine cavity instillation of ste-
rile saline can be then performed in order to distend the
uterine cavity and separate the uterine walls. Then 3D
volume of the uterus can be obtained in sagittal or tran-
sversal direction in order to analyse any uterine cavity
morphology. 3D volume datasets can be stored on hard
disk and detailed analysis can be performed off-line. Se-
lection of the proper plane for analysis of uterine and en-
dometrial morphology is also possible in off-line mode
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Figure 1 - Position of the SIS catheter in the endometrial cavity in the 3D mul-
tislice mode.

and the best section of the uterus can be chosen in or-
der to visualize endometrial cavity changes. After ob-
taining a minimum of two 3D volumes, one in sagittal
direction and another in transversal direction, the SIS
catheter can be withdrawn from the endometrial cavity
and a final scan of the uterus performed.

The aim of our study was to evaluate transvaginal 3D
multislice saline infusion sonohysterography for preo-
perative evaluation of the endometrial cavity.

Methodology

In this study 45 patients with suspected endometrial
pathology after 3D transvaginal ultrasonography and
analysis of the uterine cavity were included. 17 patients
with evident pathological changes on transvaginal 3D mul-
tislice ultrasound scans were not scheduled for further dia-
gnostic SIS procedure; instead they were scheduled for
either curettage or hysteroscopy. The remaining 28 pa-
tients underwent the additional 3D multislice SIS pro-
cedure in order to evaluate the uterine cavity and any en-
dometrial pathology. All patients scheduled for SIS were
examined according to the previously described proto-
col, after cessation of menstruation. All bacteriological te-
sts were negative before the procedure. For SIS, 5F ori-
ginal SIS Cook catheter was used in all patients. After in-
troduction of the catheter into the uterine cavity, tran-
svaginal 3D scan of the uterus was performed in order
to evaluate the catheter position. Once we were assured
that the catheter was in the correct position warm sali-
ne was introduced into the uterine cavity and during this
procedure 3D multislice transvaginal scans of the uterus
were performed after distension of the uterine walls. Scans
were performed in sagittal direction of the uterus first and
then, after additional injection of saline, in transversal di-
rection of the uterus. The volume datasets were stored
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Graph 1 - Results of 3D multislice ul-
trasound SIS analysis of the en-
dometrial changes.
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for further analysis of the uterine cavity pathology. Tran-
svaginal exams were performed on the Accuvix XQ ul-
trasound with transvaginal 5-8 MHz 3D probe and on
the Accuvix V20 Prestige ultrasound, Samsung Medison,
Korea, with transvaginal 5-9 MHz 3D probe. Obtained
scans were analyzed in 3D and 3D multislice mode in or-
der to confirm the diagnosis of pathological changes in
the endometrium and uterine cavity. After analysis of
pathological changes in the endometrium and uterine ca-
vity, patients were scheduled either for curettage or hy-
steroscopy as therapeutic procedures. Definitive diagnosis
was obtained after histopathological analysis.

Results

In our study group 28 patients were scheduled for SIS
procedure. Mean patient’s age was 38,7 years. In all pa-
tients, on previous 3D transvaginal scan endometrial

0.7 0D7-11-2005
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Figure 2 - 3D multislice image of single posterior wall endometrial polyp.
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pathology was suspected. Indications for scanning were
infertility problems in 19 patients, abnormal bleeding
in 7 patients, and secondary amenorrhoea in 2 patients.
Results of 3D multislice SIS analysis are presented on
Graph 1. In two patients 3D multislice SIS revealed nor-
mal endometrium and uterine cavity. Single polyp, either
originating from anterior or posterior uterine wall, was
detected in 15 patients. Polyp diameter ranged from 4
mm up to 25 mm. Images of single endometrial polyp
in 3D multislice mode are shown in Figures 2 and 3.
Multiple endometrial polyps were detected in two pa-
tients. Images of multiple polyps are shown in Figure
4. Endometrial polyposis was detected in 4 patients af-
ter performing 3D multislice SIS procedure. Figure 5 re-
presents endometrial polyposis confirmed by 3D mul-
tislice SIS. Numerous polyps originating from anterior
and posterior uterine wall can be seen in the uterine ca-
vity. Two patients were scheduled for SIS procedure due
to secondary amenorrhea, one after spontaneous abor-

Extreme

Figure 3 - Small endometrial polyp detected by 3D multislice SIS.



0.7 13-09-2005
0.0 16:06:03

Extreme

Figure 4 - Multiple endometrial polyps detected by 3D multislice SIS.
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Figure 6 - Endometrial adhesions after postpartal endometritis, confirmed dur-
ing 3D multislice SIS.

tion and another after postpartal endometritis. In both
of them, endometrial adhesions were confirmed after SIS
procedure. In one patient, with partial occlusion of the
endometrial cavity, balloon dilatation was performed with
HSSG catheter. In this patient hormonal therapy was
introduced and she become pregnant during the next
menstrual cycle after intervention. Figure 6 represents
endometrial cavity with adhesions after postpartal en-
dometritis.

In three patients submucous myomas were confirmed
during SIS procedure. In one case submucous myomas
were associated with large endometrial polyps. One pa-
tient had intracavitary fibroid and the third patient had
intracavitary fibroid with large base on the uterine wall.
Figure 7 represents submucous myomas and large en-
dometrial polyps in the uterine cavity and Figure 8 re-
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Figure 5 - Endometrial polyposis presented in 3D multislice SIS.

Extreme

Figure 7 - Submucous myomas and large endometrial polyps in the uterine
cavity.
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Figure 8 - Submucous myoma on the large base in the uterine wall.



presents submucous myoma on the large base in the ute-
rine wall.

Definitive histopathological results confirmed endometrial
polyps in 21 cases. In one patient adenomyosis was found
in the polyp tissue. Intracavitary fibroids were confir-
med in two cases, and also submucous myomas in 2 ca-
ses.

Discussion

Saline infusion sonohysterography has been widely
used for the analysis of uterine cavity and endometrial
changes. This procedure showed very good correlation
with hysteroscopy performed after SIS. It is easy to
perform, safe and also well tolerated procedure with high
diagnostic accuracy and is superior to transvaginal ul-
trasound and very close to hysteroscopy in diagnosis of
endometrial pathology (4-6). Special attention should
be paid to the patients with infertility problems. En-
dometrial polyps were the main intracavitary lesion
among the infertile patients. In this group of patients SIS
procedure revealed a substantial percentage with intra-
cavitary abnormalities (14). Polypectomy before infer-
tility treatment was very effective in increasing pregnancy
rate. Polypectomy was shown to restore reproduction in-
dependently of the size of the removed polyps (15).
Submucous myomas were the second most frequent in-
tracavitary lesion found in infertility patients. Some stu-
dies have suggested that submucous fibroids may redu-
ce the efficacy of assisted reproductive treatments (16).
It is of substantial interest to obtain the correct diagnosis
and then to plan the best treatment procedure in patients
with submucous myomas in order to improve implan-
tation and fertility rate after completed treatment. The
application of 3D SIS procedure in evaluation of sub-
mucous fibroids showed that for the assessment of sub-
mucous fibroids SIS and magnetic resonance imaging
are superior to hysteroscopy. The application of 3D ul-
trasound enabled examination of the uterus from any an-
gle and in any arbitrary plane in order to assess the size
and the depth of myometrial extension of submucous
fibroid (8).

Comparison of 2D and 3D SIS procedures found that
3D SIS had better correlation with hysteroscopic finding
than 2D SIS. 3D SIS had also higher specificity for patho-
logical diagnosis. 3D SIS had other advantages compa-
ring with 2D SIS. After saving 3D volume, it can be
analyzed thoroughly off line, when patient is not pre-
sent. 3D SIS is shorter and less inconvenient exam than
2D procedure. Addition of coronal view which is not avai-
lable in 2D procedure allows better understanding the
intrauterine pathology and may lead to more precise sur-
gery plan (9). 3D SIS can be very safe, shorter and less
expensive alternative to diagnostic hysteroscopy (17). The
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3D SIS is not time consuming, causes minimal discomfort
to the patient and can be performed in office settings.
It can be also used for initial investigation of intraute-
rine lesions in patients with abnormal intrauterine
bleeding and then scheduling patients for further ope-
rative treatment (18).

3D multislice SIS allows not only 3D reconstruction of
the uterus and detected endometrial, intracavitary and
submucosal pathology, but also imaging of sliced, sec-
tional view of these changes and their association with
the uterine wall and position in the uterine cavity. The-
se images can be especially helpful in planning of the ope-
rative treatment and removal of diagnosed tumours. Our
previous reports (11, 19) have confirmed 3D multisli-
ce SIS as reliable and reproducible diagnostic procedu-
re for the assessment of the endometrium and uterine
cavity. Various pathological conditions, such as endo-
metrial polyps, or submucous myomas, can be easily di-
stinguished and evaluated in order to prepare the best
operative treatment especially for infertile patients. 3D
multislice SIS enables precise location of endometrial
changes and also correct measurement of the size and vo-
lume of diagnosed tumors.
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Introduction

Embryological development of female genital tract re-
presents good basis for disturbance during development
period. External genitalia were developed from labioscrotal
folds which have ectodermal origin. Urethra was deve-
loped from urogenital sinus. The uterus, cervix, fallopian
tubes and the upper part of vagina were developed from
Mullerian ducts.
Disturbances in development of female genital tract were
classified according to American fertility society (1) in
the following categories:
Class I - Dysgenesis of Mullerian ducts (Mayer-Roki-
tansky-Kuster-Hauser syndrome).
Class II - Dysorders of vertical fusion of Mullerian ducts
(Transversal vaginal septum with or without obstruction).
Class III - Dysorders of lateral fusion of Mullerian ducts:
* Assymetric dysorders of the uterusa and vagina
with obstruction, often associeted with agenesis of kid-
ney. (unicornuate uterus with atretic horn and similar
anomalies).
Symetric dysorders without obstruction:
Didelphic uterus with vaginal septum;
Septate uterus with complete septum and vagi-
nal septum, or partial uterine septum;
Bicorunuate uterus complete or partial;
Arcuate uterus;
T shaped uterus (dietilstilbestrol anomalies);
Unicornuate uterus with rudimentary horn with
or without encometrial cavity.
Class IV - Unusual configurations with vertical or lateral
dysorders.
Before introduction of 3D ultrasound, diagnosis of con-
genital uterine anomalies required few diagnostic pro-
cedures such as gynecological examination, ultrasound,

© Copyright 2013, CIC Edizioni Internazionali, Roma
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hysterosalpingography and laparoscopy. Application of
3D ultrasound in the last decade of 20™ century and
analysis of uterine morphology in coronary plane was very
helpful for detection of uterine anomalies. Previous re-
search of Kurjak (2,3), Jurkovic (4,5) and Baba (6) con-
firmed that 3D ultrasound is reproducible and reliable
noninvasive diagnostic procedure for diagnosis of con-
genital uterine anomalies.

The incidence of congenital uterine anomalies may vary
in population. Meta analysis done by Saravelos (7) showed
that prevalence of congenital uterine anomalies in general
population is 6,7%. With infertility patients the incidence
is 7,3% and in patients with recurrent miscarriages the
incidence of mullerian duct anomalies is 16,7%. The
most common anomaly detected in general population
was arcuate uterus, and in infertility patients septate ute-
rus.

Methods and principles of scanning

In 2004 Medison introduced new three-dimensional te-
chnology named 3D XI, that is comprised of Multi-Sli-
ce View and Oblique View modes. Multi- Slice View re-
presents sequential sectional scans in A, B or C plane of
the scanned 3D volume, similar CT and MRI like te-
chnologies. Slice interval can vary according to the area
of interest and depends on volume size. Scanned object
can be freely rotated in all planes and slice interval can
be changed in order to obtain the best plane for
morphological analysis. In all planes precise 2D and 3D
calculations and measurements can be performed for mea-
suring of the size and volume of desired object.

The uterus can be scanned either transabdominally or
transvaginally. The most common direction in tran-



svaginal scan is sagital. The whole uterus can be visua-
lized in transvaginal scan and field view in B mode should
be 140 degrees. The region of interest size should cover
the whole uterus and the sweep angle should be set to
maximum value of 90 degrees. The obtained volume can
be analyzed off line and the uterus should be rotated in
C plane in order to obtain midsection of the endome-
trium at the level of internal tubal orifices. This slice is
the reference plane for the analysis of uterine morpho-
logy. The slice interval for analysis of uterine morpho-
logy in 3D multislice mode should be 0,4-0,5 mm. The
uterus can be scanned also in transversal direction and
then C plane should be used for 3d multislice analysis
of uterine morphology. The most important elements
of uterine morphology were - contour of the uterine fun-
dus and muscular thickness of the fundus or septum
length which were analyzed. The structure and shape of
the uterine cavity were analyzed at the level of internal
tubal orifices. Normal uterus scanned in Multi-Slice View
and reconstructed in coronal plane is presented on Fi-
gure 1.

In this prospective study 124 patients with normal ute-
rus, and 88 patients with congenital uterine anomalies
were included. Ultrasound examinations were performed
on the Accuvix XQ, Samsung Medison, Korea, with tran-
sabdominal 3D4-7EK and transvaginal 3D5-8EK pro-
be and Accuvix V20 Prestige, Samsung Medison, Ko-
rea, with transvaginal V5-9 3D probe. For each case vo-
lume data were acquired from the sagital and transver-
sal plane of the uterus. In the group of patients with nor-
mal uterus each volume obtained from sagital direction
was analyzed by one investigator (AJ) and volume ob-
tained from transversal direction was analyzed by second
investigator (Z]). In statistical analysis descriptive statistical
tests, analysis of varinance, correlation, and multiple re-
gression analysis were performed.

Results

Mean patients’ age in our group of patients with nor-
mal uterus was 33 + 6 years. Patients’ age in our study
group showed normal statistical distribution which is pre-
sented on Graph 1. Number of deliveries in this group
of patients with normal uterus was presented on Graph
2. Nuliparous patients were 61%; 24 % of patients had
one delivery; 12% had two and 3% of patients had more
than 2 deliveries. In this group 77% of patients had nor-
mal triangular uterine cavity shape, 11% had concave,
9% had convex and 3% had T form of the endometrial
cavity which is not related with diethylsylbestrol usage.
Results were presented on Graph 3. Mean muscular thick-
ness obtained of the fundal myometrium from uterine
volumes acquired from sagital direction after recon-
struction in coronal plane was 12,18+2,52 mm, and fun-
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Figure 1 - Normal uterus in Multi-Slice view (3 x 2 slice, slice interval 0,4 mm).
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Graph 1 - Age distribution in group of patients with normal uterus.

dal muscular thickness obtained from transversal direction
was 12,18+2,51 mm. Graph 4 presents correlation of the-
se two values of fundal muscular thickness measured from
volumes obtained in sagital and transversal direction. R
square was 0,83 and p < 0,01. These results showed very
high correlation between measured values of fundal mu-
scular thickness in reconstructed coronal plane obtained
from volumes acquired in sagital and transversal direc-
tion and analyzed by two independent investigators.
Mean endometrial cavity width measured in reconstructed
coronal plane obtained from the 3D vlume acquired from
sagital direction was 31,96+6,65 mm and from 3D vo-
lume acquired from transversal direction was 31,55+6,51
mm. Graph 5 presents correlation of these measured va-
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Graph 2 - Number of deliveries in group of patients with normal uterus.
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Graph 3 - Uterine cavity shape.
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Graph 4 - Statistical correlation between uterine fundal muscular thickness
obtained from sagital and transversal 3D volume.
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Graph 5 - Statistical correlation between endometrial cavity width obtained
from sagital and transversal 3D volume.
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Graph 6 - Congenital uterine anomalies.

lues obtained from sagital and transversal 3D volumes.
R square was 0,92 and p < 0,01. The results showed 