‘070C VXST10d YIDOTONINID

‘16 1TOA

ON

i

Y6C-9€C S3IOVJ

Edited since
1922

ISSN 0017-0011

Vi

VIA MEDICA

P O L I S H G Y N E COL O G Y

GINEKOLOGIA

POLSKA

no 5/vo0191/2020

ORGAN POLSKIEGO TOWARZYSTWA GINEKOLOGOW | POtOZNIKOW
THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF GYNECOLOGISTS AND OBSTETRICIANS

ORIGINAL PAPERS

Comparison of female sexual function and sexual
function of their partners between groups

of pregnant and non-pregnant women

Ali Dogukan Angin, Enis Ozkaya, Mehtap Cetin, ismet Giin,

Onder Sakin, Lokman Tekin Ertekin, Ramazan Denizli,

Kazibe Koyuncu, Emine Eda Akalin

The correlation between unexplained infertility
and exosomes

Yildiz Uyar, Melike Ozgiil, Sevtap Gékalp, Giilay Ok,

Ayca Tan, Hafize Seda Vatansever

Folate receptor-mediated cervical staining as
an adjunct to colposcopy which can improve
the diagnostic accuracy of detecting high grade
squamous intraepithelial lesions

Wojciech Homola, Michal Pomorski, Aleksandra Zimmer,

Pawel Baranski, Mariusz Zimmer

Circulating vaspin levels and nutritional status

and insulin resistance in polycystic ovary syndrome
Grzegorz Franik, Ryszard Plinta, Pawel Madej, Aleksander Owczarek,
Maria Bozentowicz-Wikarek, Jerzy Chudek, Violetta Skrzypulec-Plinta,
Magdalena Olszanecka-Glinianowicz

Nasal bone in screening for Trisomy 18 and 13 at
11-13 + 6 weeks of gestation — own experiences
Bartosz Czuba, Marek Maczka, Wojciech Cnota, Agata Wloch,

Agnieszka Jagielska, Anna Niesluchowska-Hoxha, Dariusz Borowski

IF: 0.747, MNiSW: 40

Decorin levels in early- and late-onset
preeclampsia
Giilten Ozgen, Giiltekin Adanas Aydin

Evaluation of predictive value of biochemical
markers for adverse obstetrics outcomes in
pregnancies complicated by cholestasis
Milena Guszczynska-Losy, Przemyslaw K. Wirstlein,

Ewa Wender-0zegowska, Malgorzata Kedzia




Doroczna
Wroctawska
Konferencja
Ginekologow
i Potoznikow

Wroctaw, 2-3 pazdziernika 2020 roku

ORGANIZATOR Przewodniczacy Komitetu Naukowego:
V] prof. dr hab. n. med. Mariusz Zimmer
VIA MEDICA
PATRONAT MEDIALNY Szczegoétowe informacje oraz rejestracja:
tvmed
PARTNER Konferencja jest skierowana do wszystkich osob zainteresowanych tematyka. Sesje satelitarne firm farma-
=. ceutycznych, sesje firm farmaceutycznych oraz wystawy firm farmaceutycznych sg skierowane tylko do oséb
=ikamed.pl uprawnionych do wystawiania recept lub 0sdb prowadzacych obrét produktami leczniczymi — podstawa prawna:

)

Ustawa z dnia 6 wrze$nia 2001 r. Prawo farmaceutyczne (Dz. U. z 2017 r. poz. 2211, z pdzn. zm.)




p O L IS H G Y N E CO L O G Y

GINEKOLOGIA

POLSKA

ORGAN POLSKIEGO TOWARZYSTWA GINEKOLOGOW | POLOZNIKOW
THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF GYNECOLOGISTS AND OBSTETRICIANS  ISSN 0017-0011

EDITOR-IN-CHIEF Krzysztof Drews (Poznan, Poland)
Rafat Stojko (Katowice, Poland) Dan Farine (Ontario, Canada)
Sonia Grover (Melbourne, Australia)
VICE EDITOR-IN-CHIEF Moshe Hod (Tel-Aviv, Israel)
Agnieszka Drosdzol-Cop (Katowice, Poland) Grzegorz Jakiel (Warszawa, Poland)
Jacques Jani (Brussels, Belgium)
SECTION EDITORS Agata Karowicz-Bilinska (L6dz, Poland)
GYNECOLOGY Jan Kotarski (Lublin, Poland)
Michat Pomorski (Wroctaw, Poland) Kypros Nicolaides (London, United Kingdom)
BAsIC SCIENCE SECTION Zuzana Niznanska (Bratislava, Slovakia)
Pawet Basta (Krakéw, Poland) Przemystaw Oszukowski (L6dz, Poland)
PERINATOLOGY Tomasz Paszkowski (Lublin, Poland)
Wojciech Cnota (Katowice, Poland) Ritsuko K. Pooh (Osaka, Japan)
Krzysztof Preis (Gdarsk, Poland)
PUBLISHER EDITOR Joseph G. Schenker (Jerusalem, Israel)
Karolina Klimek (Gdansk, Poland) Jim G. Thornton (Nottingham, United Kingdom)
Mirostaw Wielgos (Warszawa, Poland)
EDITORIAL ADVISORY BOARD Stawomir Wotczynski (Biatystok, Poland)
Grzegorz H. Breborowicz (Poznan, Poland) Paul Wood (Cambridge, United Kingdom)
Zana Bumbuliene (Vilnius, Lithuania) Mariusz Zimmer (Wroctaw, Poland)
Gian Carlo di Renzo (Perugia, Italy) Paolo Zola (Turin, Italy)

Ginekologia Polska is published monthly, twelve volumes a year, by VM Media sp. z 0.0. VM Group sp.k.,
73 Swietokrzyska St, 80-180 Gdansk, Poland, phone: (+48 58) 320 94 94, fax: (+48 58) 320 94 60,
e-mail: redakcja@viamedica.pl, marketing@viamedica.pl, http://www.viamedica.pl

Editorial office address: Woman's Health Institute, School of Health Sciences, Medical University of Silesia in Katowice, 12 Medykéw St,
40-752 Katowice, e-mail: ginpol@viamedica.pl

Indexed in: CrossRef, DOAJ, Index Copernicus, Ministry of Science and Higher Education (40), POL-Index, Polish Medical Bibliography, PubMed,
Science Citation Index Expanded (0.747), Scimago Journal Rank, Scopus, Ulrich's Periodicals Directory

Advertising. For details on media opportunities within this journal please contact the advertising sales department,
73 Swietokrzyska St, 80-180 Gdansk, Poland, phone: (+48 58) 320 94 94, e-mail: marketing@viamedica.pl

Subscription. Printed institutional subscription — 12 issues for 300 EUR. More details at:
https://journals.viamedica.pl/ginekologia_polska/user/subscriptions

The Editors accept no responsibility for the advertisement contents.
Manuscripts should be submitted using online submission system only.

Allrightsreserved,includingtranslationintoforeignlanguages.No partofthis periodical, eithertextorillustration, may be usedinany formwhatsoever.
It is particularly forbidden for any part of this material to be copied or translated into a mechanical or electronic language and also to be
recorded in whatever form, stored in any kind of retrieval system or transmitted, whether in an electronic or mechanical form or with the aid
of photocopying, microfilm, recording, scanning or in any other form, without the prior written permission of the publisher. The rights of the
publisher are protected by national copyright laws and by international conventions, and their violation will be punishable by penal sanctions.

Editorial policies and author guidelines are published on journal website: www.journals.viamedica.pl/ginekologia_polska

Legal note: www.journals.viamedica.pl/ginekologia_polska/about/legalNote

BM|  ©viaMedica 2020 =

VIA MEDICA 19-0202.005.001



Od ponad 25 lat aktywnie uczestniczymy
w rozwoju nauki i edukacji medycznej

wydajemy ponad 1200

@ publikacji oraz broszur

wydajemy
ponad 40 czasopism

22

organizujemy ponad

a 180 konferencji rocznie

prowadzimy ponad

X

I\ udostepniamy ponad
/ \| / 8000 godzin filmow edukacyjnych

ia sie zréznorodng oferta produktow
/N @ A

Zapraszamy do zapoz\¥
‘proponowanych przetﬁa Medica juz teraz!

www.viamedica.pl

Znajdz nas na 'i



p O L IS H G Y N E CO L O G Y

POLSKA

ORGAN POLSKIEGO TOWARZYSTWA GINEKOLOGOW | POLOZNIKOW
THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF GYNECOLOGISTS AND OBSTETRICIANS

GINEKOLOGIA

CONTENTS

ORIGINAL PAPERS
GYNECOLOGY

Comparison of female sexual function and sexual function of their partners between groups
of pregnant and non-pregnant women

Ali Dogukan Angin, Enis Ozkaya, Mehtap Cetin, ismet Giin, Onder Sakin,
Lokman Tekin Ertekin, Ramazan Denizli, Kazibe Koyuncu, Emine Eda Akalin

The correlation between unexplained infertility and exosomes
Yildiz Uyar, Melike Ozgiil, Sevtap Gokalp, Giilay Ok, Ayca Tan, Hafize Seda Vatansever

Folate receptor-mediated cervical staining as an adjunct to colposcopy which can improve the diagnostic
accuracy of detecting high grade squamous intraepithelial lesions

Wojciech Homola, Michal Pomorski, Aleksandra Zimmer, Pawel Baranski, Mariusz Zimmer

Circulating vaspin levels and nutritional status and insulin resistance in polycystic ovary syndrome

Grzegorz Franik, Ryszard Plinta, Pawel Madej, Aleksander Owczarek, Maria Bozentowicz-Wikarek,
Jerzy Chudek, Violetta Skrzypulec-Plinta, Magdalena Olszanecka-Glinianowicz

ORIGINAL PAPERS
OBSTETRICS

Nasal bone in screening for Trisomy 18 and 13 at 11-13 + 6 weeks of gestation — own experiences

Bartosz Czuba, Marek Maczka, Wojciech Cnota, Agata Wloch,
Agnieszka Jagielska, Anna Niesluchowska-Hoxha, Dariusz Borowski

Decorin levels in early- and late-onset preeclampsia
Giilten Ozgen, Giiltekin Adanas Aydin

Evaluation of predictive value of biochemical markers for adverse obstetrics outcomes in pregnancies
complicated by cholestasis

Milena Guszczynska-Losy, Przemyslaw K. Wirstlein, Ewa Wender-Ozegowska, Malgorzata Kedzia

M © Via Medica 2020

VIA MEDICA

235

240

247

251

256

262

269



REVIEW PAPER
GYNECOLOGY

Ovarian preservation and prognosis in adnexal torsion surgery — a retrospective analysis
Xiulan Weng, Xi Xie, Chaobin Liu, Xinru Hong, Jingsong Yi 277

Application of medical simulation in the education of medical students
in the area of gynecology and obstetrics

Tomasz Klosiewicz, Radoslaw Zalewski, Joanna Faferek, Agnieszka Zawiejska 281

REVIEW PAPER
OBSTETRICS

GC-MS as a tool for reliable non-invasive prenatal diagnosis of Smith-Lemli-Opitz syndrome
but essential also for other cholesterolopathies verification

Aleksandra Jezela-Stanek, Anna Siejka, Ewa Magdalena Kowalska, Violetta Hosiawa, Matgorzata Krajewska-Walasek..................... 287

CLINICAL VIGNETTE

Right-sided ovarian ectopic pregnancy with Jaydess in situ

Lukasz Panasowiec, Maja Kufelnicka-Babout, Piotr Sieroszewski 294



POLSKIE TOWARZYSTWO GINEKOLOGOW i POLOZNIKOW

02-677 Warszawa ul. Cybernetyki 7F / 87

Prezes : Prof. dr hab.n.med. Mariusz Zimmer

Adres do korespondencji : I KATEDRA i KLINIKA GINEKOLOGII i POLOZNICTWA
we WROCLAWIU

UNIWERSYTECKI SZPITAL KLINICZNY

50-556 Wroctaw ul. Borowska 213 tel.kom.608 338 499

Zarzad Glowny Polskiego Towarzystwa
Ginekologow i Poloznikow
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Polskiego Towarzystwa Ginekologow i Poloznikéw
oraz

Zwyczajnego Walnego Zgromadzenia Polskiego
Towarzystwa Ginekologow i Poloznikéw
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godz. 12.15 (II Termin).

2. Zwyczajne Walne Zgromadzenie Polskiego Towarzystwa Ginekologow i
Poloznikoéw odbedzie sie w dniu
26 czerwca 2020 (piatek) o godzinie 13.30 (I TERMIN)

3. Zwyczajne Walne Zgromadzenie Polskiego Towarzystwa Ginekologow i
Poloznikoéw odbedzie sie w dniu
26 czerwca 2020 (piatek) o godzinie 13.45 (I TERMIN)
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function of their partners between groups of pregnant
and non-pregnant women
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ABSTRACT

Objectives: To compare the female sexual function index and sexual function of their partners between groups of pregnant
and non-pregnant Turkish women.

Material and methods: This was a cross-sectional study of 321 women, including 252 healthy pregnant and 69 healthy
nonpregnant women. Assessment of female sexual function index (FSFI), ARIZONA scores of their partners were compared
in relation to some of the sociodemographic characteristics and pregnancy trimesters.

Results: Comparison of the groups revealed a significantly higher FSFI score in the non-pregnant group whereas the ARI-
ZONA score was significantly higher in the pregnant group (p < 0.001). Age, gravidity, parity and smoking rate adjusted
mean differences of scores remained statistically significant (p < 0.001). Higher ARIZONA (> 11) score rate was significantly
higher in pregnant groups (55.6% vs 23.2%, p < 0.001). Pregnancy was a risk factor for high ARIZONA score [OR: 4.1 (95%
Cl 2.2-7.6, p < 0.001)]. Lower FSFI score rate was significantly higher in the pregnant group (26.4% vs 69.4%, p < 0.001).
Pregnancy was a risk factor for low FSFI score [OR: 6.4 (95% Cl 3.5-11.7, p < 0.001)].

Conclusions: Both female sexual function index and ARIZONA scores of their partners were found to be significantly dif-
ferent between groups of pregnant and nonpregnant Turkish women which indicated altered sexual function of couples

during pregnancy.
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INTRODUCTION

The female sexual response cycle is divided into four
stages, including desire, arousal (excitement), orgasm,
and dissolution [1]. Regarding these stages, women may
experience different forms of sexual dysfunction such as
lack of sexual desire, aroused arousal, and inaccessibility
to orgasm and pain during sexual activity [1]. It is a multi-
factorial and underestimated problem with a prevalence
of 20-50% in general [2]. Cayan et al. [3] evaluated women
aged 18-65 years and found that the prevalence of sexual
dysfunction in Turkish women was 46.9%. In literature,
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a significant decrease in sexual activities has been shown
during pregnancy with increased gestational weeks [4]. The
reasons suggested by this decline in sexual activity during
pregnancy are physical discomfort, fear of harm to the baby,
loss of interest, physical oddity, painful coitus, and lack of
perceived attraction [5]. On the other hand in a previous
study from Turkey, it was shown that The FSFI total scores
were not significantly different between the pregnant and
nonpregnant women. The study showed significant correla-
tions between the total testosterone and androstenedione
levels and sexual function [6]. The sexual function of male
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partners has been assessed by the ARIZONA scoring ques-
tionnaire, the reliability and validity of the ARIZONA scoring
in the Turkish language were displayed by Soykan et al. [7].
The Turkish version of the ASEX-Female was shown to have
good validity and reliability with good internal consistency
(Cronbach’s alpha = 0.89). The correlation coefficient was
0.53 for the validity analysis and the cutoff point was 11 for
the ROC analysis, which is highly discriminative in terms of
validity criteria.

Female sexual dysfunction (FSD) is thought to be
a public health problem affecting couples’ quality of life.
Pregnancy is a special time that involves physical, psycho-
logical and hormonal changes that affect women'’s sexual
lives. However, sexual changes during pregnancy and their
relationship to their partners’ sexual quality require further
investigation.

Therefore, the aim of this study was to compare the
female sexual function index and sexual function of their
partners.

MATERIAL AND METHODS
Subjects

This was a cross-sectional study of 321 women, including
252 healthy pregnant and 69 healthy nonpregnant Turkish
women. Female sexual function index (FSFI) and ARIZONA
score of their partners were compared in relation to some
of the sociodemographic characteristics that were assessed
at the Department of Obstetrics and Gynecology in Kartal
Training and Research Hospital Obstetrics and Gynecol-
ogy Clinics and Burhaniye State Hospital between February
2018 and April 2019. The study was conducted with sexually
active participants aged 18-41 (married and reported hav-
ing had sexual intercourse during the previous 4 weeks).
The main exclusion criterion is the exclusion of pregnant
women with abnormal continuing pregnancies, including
the risk of miscarriage, preterm labor, and hypertensive
disorder. Pregnant women were informed about pregnancy
sexuality in the pregnancy education outpatient clinic in
the same hospital and their questions were answered by
a midwife. They were informed that sexual intercourse is
safe during pregnancy, except in cases of pain, cramping,
unexplained vaginal bleeding, early cervical dilatation, and
early membrane rupture. Patient information forms and
self-reported questionnaires were given to the patients who
wanted to participate.

Design
Thisis a cross-sectional observational study in which the
author collected data over a period of 15 months. Partici-
pants filled out self-reported questionnaires, including the
Female Sexual Function Index (FSFI), and questions about
their sociodemographic data and the ARIZONA survey was

Table 1. Coefficients for each item of FSFI scoring system

Domain Item number Coefficient
Desire 1,2 0.6
Arousal 3,4,5,6 03
Lubrication 7,8,9,10 03
Orgasm 11,12,13 04
Satisfaction 14,15,16 0.4
Pain 17,18,19 0.4

completed by the male partner of each female participant.
Answers of the questionnaire on sociodemographic data
were obtained regarding educational background, occu-
pational status, income, medical history and gravity, parity,
abortion, vaginal births, and cesarean section. Education
was classified as years 8 years (primary and secondary) and
more than 8 years (high school and university). All par-
ticipants were married. Ethical approval was given by the
Kartal Education and Research Hospital of Health Sciences
University.

Main Outcome Measures

Sexual function was measured by FSFI, a 19-item self-ad-
ministered questionnaire that assessed sexual function with
sixdomains over the past four weeks: desire, arousal, lubrica-
tion, orgasm, satisfaction, and pain. Rosen et al. [8] devel-
oped a self-reported questionnaire to assess female sexual
function. Turkey’s FSF verification was done previously [9].
Questions 1,2, 15 and 16 are scored between 1 and 5, while
all other questions are scored between 0 and 5. The total
score of each area obtained from the related questions is
multiplied by the coefficient factor (Tab. 1). The total score
of allwomen with a total score below 25 were considered to
have sexual dysfunction [10]. To assess sexual dysfunction
in the male partner, we used the Arizona Sexual Experi-
ence Scale (ASEX), an approved five-item self-assessment
scale that measures five major aspects of sexuality: 1) sex
drive, 2) sexual arousal, 3) vaginal lubrication (in women)
or penile erection. (males), 4) ability to reach orgasm and
5) satisfaction with orgasm. Each item gets scores between
1 and 6, total scores 5-30 and higher results indicate more
sexual dysfunction. Total score > 11 was considered to be
sexual dysfunction [11]. Pregnancy was grouped as the
first (0-13 weeks), second (14-26), and third (27-40 weeks)
trimesters.

Statistical Analysis
The statistical parameters were computed using the
Statistical Package for the Social Sciences version 21.0 (SPSS
Inc., Chicago, IL, USA). The continuous variables were ex-
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pressed as the mean + standard deviation. The categorical
variables were expressed as the number and percentage.The
Mann-Whitney U test was used in the comparison between
the averages of two groups. The Kruskal-Wallis test was used
to compare more than two continuous variables. Adjusted
means were compared by ANCOVA. Multivariate regression
analysis was used to assess adjusted associations. Statistical
significance was defined as p < 0.05.

RESULTS

There was a significant difference between groups in
terms of mean age of female partners (p < 0.05) however
mean BMI, money income and mean age of male partners
were similar (p > 0.05) (Tab. 2). Gravidity (0.5 vs 1.8, p < 0.001)
and parity (0.4 vs 0.6, p = 0.028) were significantly different
between the groups. No difference was determined between
the two groups in terms of rates of the route of previous
deliveries (p > 0.05). No difference was observed between
the two groups in terms of systemic disorder (p > 0.05).
Educational status was also similar between pregnant and
nonpregnant groups and groups of women with and without
FSFI < 25 (p > 0.05). The smoking rate was significantly
higherinthe non-pregnant group (17.4% vs 8.3%, p = 0.028).
Adjusted and unadjusted means of ARIZONA and FSFI scores
were shown inTable 2. A comparison of the groups revealed

Table 2. Comparison of demographic characteristics of pregnant

and non-pregnant women

a significantly higher FSFl score in the non-pregnant group
whereas the ARIZONA score was significantly higher in the
pregnant group (p < 0.001) (Tab. 3). Age, gravidity, parity and
smoking rate adjusted mean of scores remained statistically
significant (p <0.001). Higher ARIZONA (> 11) score rate was
significantly higher in pregnant groups (55.6% vs 23.2%,
p < 0.001). Pregnancy was a risk factor for high ARIZONA
score [OR: 4.1 (95% Cl 2.2-7.6, p < 0.001)]. Lower FSFI score
rate was significantly higher in the pregnant group (26.4%
vs 69.4%, p < 0.001). In multivariate regression analysis
pregnancy was found to be significantly associated with
FSFI score < 25 (beta coefficient = 0.321, p < 0.001) after
adjustment forthe age, gravidity and smoker rates. Pregnancy
was a risk factor for low FSFl score [OR:6.4 (95% Cl 3.5-11.7,
p < 0.001)]. A comparison of scores in relation to the three
trimesters revealed no statistically significant difference
(p > 0.05) (Tab. 4).

DISCUSSION
In the current study, which was performed with a sample
of pregnant women, we found that the male partner sexual
dysfunction (ARIZONA > 11) rate was higher in the pregnant
group (55.6% vs 23.2%, p < 0.001). Pregnancy was a risk factor
for high ARIZONA score [OR: 4.1 (95% Cl 2.2-7.6, p < 0.001)].
Lower FSFl score rate was significantly higher in the pregnant

Table 4. Comparison summary of mean score values of among
different trimesters of pregnancies

Std. p
Deviation value

Non-pregnant 69 284  6.01

Groups N Mean

Age [years]
Pregnant 252 266  5.06 0.013
Non-pregnant 69 247 49

BMI [kg/m?]
Pregnant 252 264 126 0.26
Non-pregnant 69 1.8 0.7

Income
Pregnant 252 19 0.6 0.177

Age of partner Non-pregnant 69 318 6.8
[years] Pregnant 252 307 53 0.235

Trimesters L e sDted\;iation \Fl.alue
First 72 194 98
FSFI Total Second 9% 194 89 0.141
Score Third 84 164 105
Total 252 184 938
First 72 126 43
ARIZONA Second % 119 36 0.446
Total Score Third 84 118 3.1
Total 252 121 3.7

Table 3. Comparison summary of adjusted and unadjusted mean score values of pregnant and non-pregnant women

Groups

Non-pregnant
FSFI Total Score
Pregnant

Age, Gravidity, Smoker Rate Non-pregnant

Adjusted FSFI Total Score Pregnant

Non-pregnant
ARIZONA Total Score
Pregnant

Age, Gravidity, Smoker Rate Non-pregnant

Adjusted Arizona Total Score Pregnant

N Mean Std. Deviation p value
69 27.4 4.7

252 18.5 9.8 <0.001
69 27.5 1.3 (SE)

252 18.5 0.6 (SE) <0.001
69 9.2754 2.71642

252 12.1349 3.72106 <0.001
69 9.4 0.5 (SE)

252 12.1 0.2 (SE) <0.001
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group (26.4% vs 69.4%, p < 0.001). Pregnancy was a risk factor
for low FSFl score [OR: 6.4 (95% Cl13.5-11.7,p < 0.001)]. Acom-
parison of scores in relation to the three trimesters revealed no
statistically significant difference. In our literature search, we
encountered several studies and reviews on this issue, in one of
these reviews, one hundred thirty-five studies were systemati-
cally reviewed. Ninety-five of these studies were evaluated in
more detail in a meta-analysis. The prevalence of female sexual
dysfunction in premenopausal women was estimated to be
40.9%. The prevalence rates of individual sexual disorders
range from 20.6% (lubrication difficulties) to 28.2% (hypoac-
tive sexual desire disorder). The results show that female sexual
dysfunction is a major public health problem affecting 41% of
premenopausal women in the world [12]. On the other hand,
there are also several studies on specific populations especially
the pregnant women, Ninivaggio et al. evaluated the sexual
function of 623 nulliparous pregnant women using FSFlin the
first, second and early third trimesters [13]. Authors reported
sexual dysfunction rates of 36.3% in the first trimester, 36.8%
in the second trimester, and 57% in the third trimester, and
reported that mean FSF| scores decreased as the pregnancy
progressed. The higher rate was reported in another study,
Seven et al. [14] assessed pregnant Turkish women, sexual
dysfunction rate was 77.6% in their study. In another study
on Turkish pregnant women, Eryilmaz et al. showed 81.5%
of sexual dysfunction during pregnancy. In their study with
238 Turkish pregnant women, significant relationships be-
tween changes were reported in sexual life during pregnancy
and marriage duration, educational level, parity, and gravidity
[15]. Consistently, Erol et al. [16] and Corbacioglu et al. [17]
conducted their studies on In Turkish pregnant women, both
studies noted lower sexual function scoresinwomenin the third
trimester of their pregnancies compared with those in their
first two trimesters of pregnancy. Pregnancy, especially in the
third trimester, was found to have an impact on sexual health
and decreased sexual function during pregnancy [16, 18].
No differences were determined among different pregnancy
trimesters in terms of either score in our study, higher mean to-
tal FSFl scores were observed in the firstand second trimester
but the difference did not reach statistical significance (19.5,
19.5 and 16.5 respectively).

Educational status was found to have a significantimpact
on sexual function, women having been trained for more
than 8 years the low risk of sexual dysfunction compared to
women who have been trained for 8 years or less [6]. Educa-
tional status was similar between pregnant and nonpregnant
groups and groups of women with and without FSFI < 25 or
with and without ARIZONA score > 11 (p > 0.05) in our study
population. Based on knowledge about sexual dysfunctionin
the third trimester, postpartum sexual function was assessed
in a study; breastfeeding and poor partnership quality have
emerged as important risk factors for postpartum sexual

dysfunction problems. Depressive symptoms with cesar-
ean section and high maternal education were correlated
with dysfunctional problems in many sub-areas. The findings
showed that women at risk for female sexual dysfunction
were significantly different in terms of partnership quality,
breastfeeding, mode of delivery, maternal education and
depressive symptoms [19]. The pool of data showed us that,
sexual function decreases during pregnancy and worsens
as the pregnancy progresses. This process is influenced by
many factors such as socio-cultural factors, age, parity, breast-
feeding, depression, fatigue, sexual inactivity during the first
trimester, postnatal body image, re-conception concerns,
and concomitant urinary tract infections. There was no clear
evidence that there is a relationship between the mode of
delivery and changes in sexual function. Authors of this re-
view pointed out that; sexual quality of life should be part of
history due to possible sequelae of pregnancy and childbirth
[20]. Symptoms of sexual dysfunction during pregnancy may
have a negative impact on the quality of life of women and af-
fect couples’relationships, therefore some interventions may
be required, one thousand thirty-seven articles were taken
into consideration in a previous review on this issue, four
were selected for full-text reading, and two randomized trials
(159 participants) were included. Based on this review, due
to the heterogeneity between the studies, the results could
not be combined. Based on the findings of this review, it is
not possible to make a clear and conclusive recommendation
on the effectiveness and safety of interventions used in the
treatment of symptoms of sexual dysfunction in pregnancy
[21]. Therefore preventive measure have greatimportance on
thisissue, for this reason, risk factors have been assessed in the
literature to introduce some measures, in the cross-sectional
study including 286 pregnant women, being a partner at
an advanced age, a history of miscarriage, a history of previ-
ous health problems and a high level of anxiety were found
to be negative factors affecting sexual function. The authors
of this study suggested that health professionals should be
aware of a number of risk factors that may contribute to
sexual dysfunction in pregnant women [22]. In another study,
sexually active 246 pregnant women were included in this
cross-sectional controlled study and a total of 210 non-preg-
nant women were used as controls. Groups were compared in
terms of age, gestational age, incontinence, body mass index
and obstetric history. Mean total FSFl scores were significantly
lower in pregnant women than in non-pregnant women. In
addition, the rate of sexual dysfunction in pregnant women
was significantly higher than in non-pregnant women. How-
ever, no significant difference was found in the rate of sexual
dysfunction in pregnant women compared to trimesters. In
addition, gravidity and parity showed negative effects on
sexual functions. However, the number of abortions did not
affect sexual function. These data show that pregnancy sig-
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nificantly reduces sexual function in women [23]. This study
by Aydin et al. was conducted on Turkish women and consist-
ent with our results, pregnancy was found to be a risk factor
for sexual dysfunction, no data regarding partner’s sexual
function was presented in the above-mentioned study.

Obesity and excess weight are increasing worldwide
and can jeopardize the sexual functions of women. A previ-
ous study aimed to compare the sexual functions of normal
and overweight women during pregnancy. A cross-sectional
study on 105 overweight and 118 normal weights pregnant
women in the 2nd and 3rd pregnancy trimesters was con-
ducted. Female Sexual Function Index (FSFI) was used to as-
sess sexual function. It was found that, in the second trimester,
the mean total FSFl scores were similar to those of overweight
and normal-weight women. While in the third trimester, the
total FSFI scores of overweight women were significantly
lower than those of normal-weight women. In the third tri-
mester, the mean scores of overweight women in the areas
of desire, arousal, lubrication, orgasm, and dyspareunia were
significantly lower. The authors of this study concluded that
overweight women in the third trimester of pregnancy had
weaker sexual functions compared to normal-weight women
[24]. No difference was determined between pregnant and
nonpregnant groups and groups of women with and without
FSFI < 25 (p > 0.05) or with and without ARIZONA score > 11.

Limitations of this study, it was a cross-sectional study
and was not prospective, on the other hand, comparisons
were made between different women, not with the same
women before and after pregnancy and to the best of our
knowledge, this is the first study, which assessed sexual
function for both partners.

CONCLUSIONS
In conclusion, both female sexual function index and
ARIZONA scores of their partners were found to be signifi-
cantly different between groups of pregnant and nonpreg-
nantTurkish women which indicated altered sexual function
of couples during pregnancy.
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ABSTRACT

Objectives: Endometrial receptivity plays the most important role for successful implantation. Increasing endometrial
receptivity may improve infertility and increase Assisted Reproductive Technologies success. The aim of this study was to
investigate the effect of exosome specific markers CD63 and CD9 which are promising molecules in the pathogenesis and
treatment of many diseases on endometrial receptivity in women with unexplained infertility.

Material and methods: This prospective study was conducted between November 2015 and March 2017. Proliferation
and secretion periods of endometrial samples from fertile and infertile cases were collected. The paraffin-embedded
tissue sections were stained with hematoxylin-eosin for the immunohistochemical analysis distributions of CD63 and CD9.

Results: The results of this study demonstrated that the CD63 immunoreactivity was higher in both luminal and glandular
epithelium of infertile patients when compared with fertile patients during the proliferative phase (p = 0.009,p = 0.008).In
the infertile proliferation phase, endometrium CD9 immunoreactivity was rarely detected in both the luminal and glandular
epithelium. In the secretion phase of endometrium, CD9 immunoreactivity was mild in fertile patients, the increased
immunoreactivity of CD9 was observed in both luminal and glandular epithelium of infertile patients (p = 0.037,p = 0.037).

Conclusions: Increased levels of CD63 in infertile proliferation phase endometrium should represent an unfavorable
signaling. Moreover, the increased levels of CD9 in infertile secretion phase endometrium could be used as a biomarker
to evaluate endometrial receptivity. These exosome-specific markers can be considered as potential molecular markers

of infertility.
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INTRODUCTION

Infertility is a condition that has psychological, economic
and medical effects which cause trauma and stress especially
on the people who desire to have children [1]. Infertility
is a reproductive system disease defined by the inability
to achieve clinical pregnancy after unprotected sexual
intercourse for 12 months or more [2, 3]. Unexplained
infertility is the absence of identifiable causes for infertility [3].

Endometrial receptivity plays a critical role for successful
implantation, and impaired endometrial receptivity may
lead to subfertility and limit the success of Assisted Repro-
ductive Technologies (ART) [4]. Implantation, a critical step
in the establishment of pregnancy, ensues under the uterine
fluid microcirculation signals which contain various proteins,
lipids and other molecules secreted from the endometrium
and possibly from the fallopian tubes and blastocyst (such
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as hCQG) [5]. Unexplained infertility has been suggested to
be caused by a disorder in molecular and cellular biomark-
ers in endometrial receptivity [6]. In studies on unexplained
infertility, which is explained as a high failure of implantation
after ART, pro-inflammatory factors and interleukins have
been shown in uterine wall invasion [7].

Extracellular vesicles contain exosomes, microvesicles
and apoptotic bodies and they are also a heterogeneous
group of particles defined by their size, composition and
density. The smallest extracellular vesicles are exosomes
(30-100 nm) released by plasma membrane fusion of
multivesicular bodies containing intraluminal vesicles [8, 9].

Exosomes which are nanoparticles capable of specifi-
cally transferring small RNAs and messenger RNA (mRNAs)
through the extracellular medium to cells located in distant
regions can be isolated from culture supernatants of cell
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lines or from various body fluids [10]. According to cells, the
exosomal content may vary. However, different cell-based
exosomes also express certain common exosome specific
proteins. Among these proteins are CD9, CD37,CD53, CD63,
CD81and CD82 tetraspanin molecules [10]. Exosomes can be
characterized and purified via their specific cell surface mark-
ers like tetraspanins CD63 and CD9 which are responsible
for exosome formation. Moreover, exosomes present signal
transduction (EGFR), antigen presentation (MHCland MHCII)
and other transmembrane proteins (LAMP1) on their sur-
face [10, 11]. Exosome secretion has been demonstrated
in a number of cell types, including embryonic stem cells
and in vitro produced embryos [12]. Some studies have
shown that exosomes in the uterine cavity or slightly larger
microvesicles (100-300 nm) are released from the endome-
trial epithelium. These exosomes or microvesicles contain
specific miRNAs so that these miRNAs can be transferred
to the trophectoderm cells or endometrial epithelial cells
to promote implantation [13, 14].

Objectives
The aim of this study was to investigate the distribution of
exosomes in endometrial samples taken during proliferation
and secretion periods from fertile and unexplained infertile
patients and their effects on implantation in unexplained
infertility.

MATERIAL AND METHODS
Study Design and Experimental Groups

The study was conducted using fertile (n = 5 prolifera-
tion phase and n = 5 secretion phase) and infertile (n = 5
proliferation phase and n =5 secretion phase) patients who
were between 25- and 38-years age. Endometrial specimens
were obtained by probe curettage or by pipelling during
proliferation and secretion period of the menstrual cycle
from both fertile and infertile patients. Menstrual cycle
phase was confirmed by histological dating [15]. Prior to
commencing with study, ethical permission was taken from
Health Science Ethics Committee and written informed
consent was obtained from all participants.

Selection of Patient Groups

The current study involved female participants aged
between 25-38 years. Participants were selected from
amongst patients that were admitted to our hospital
Obstetrics and Gynecology Clinic.

Participants in the fertile group had at least one child,
did not have any uterine disease, had dysfunctional
uterine bleeding, and had to undergo curettage during
a non-hemorrhagic period. The infertile group consisted of
participants who had no children, had been married for at
least 1 year and were not able to achieve clinical pregnancy

after unprotected sexual intercourse for 12 months. Infertile
cases were determined based on clinical diagnosis,
anamnesis, radiological and ultrasound assessments.

Either endometrial evaluation for diagnosis or treatment,
curettage materials from infertile and fertile patients were
taken under anesthesia via probe curettage or pipelined
endometrial sampling. Samples were collected from
patients that were clinically diagnosed as fertile or infertile
with dysfunctional uterine bleeding.

Inthe current study, the menstrual cycle-related intake of
the samples is essential. Thus, any other organic endometrial
changes outside the dysfunctional uterine bleeding were
deactivated and standard sample uptake was achieved.
Patients with a pathologic diagnosis of an organic cause
such as hyperplasia, neoplasia or polyps, or an organic lesion
such as myoma in the examination and who had been using
steroid hormones for at least six months prior to the study
were not included in this study.

As a result of endometrial sampling, patients with
endometrium in the proliferation phase and secretion
phase were chosen among the patients who admitted
to our gynecology outpatient clinic with the complaint
of abnormal bleeding and diagnosed with dysfunctional
uterine bleeding excluded from organic reasons and whose
BHCG negative on day of endometrial sampling included
in our study.

The current study consists of two groups of patients,
fertile and infertile. The endometrial samples taken from
both patient groups were divided further into fertile pro-
liferation (Group 1), infertile proliferation (Group 2), fer-
tile secretion (Group 3) and infertile secretion (Group 4)
groups.

Histological Evaluation
The endometrium tissue samples were fixed in 10%
neutral formalin and then embedded in paraffin using
standard protocols. After processing, samples were
embedded in paraffinand 5 um sections were taken. Sections
were used for both histochemical and immunohistochemical
analyses.

Histochemical Analyses

For morphological evaluation, sections taken from the
paraffin blocks at 5 um thickness with a rotary microtome
were deparaffinized overnight at 60°C (Nuve, FN 400),
followed by chemical deparaffinization with xylene for
1 hour. The sections were passed through the decreasing
alcohol series (95%, 80%, 70% and 60% alcohol series)
for 2 minutes each and the sections were treated for
6 minutes with Hematoxylin (Leica, 3801562E) solution.
Sections were washed for 5 minutes under water and then
stained with Eosin (Bio-Optica, 380610) for 1.5 minutes after
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differentiating with 1% acid-alcohol solution. Sections were
taken up into xylene by passing through increasing alcohol
series (80% and 95%). The sections which were leftin xylene
for 1 hour were covered with cover glasses (Marienfeld,
01 01060) using entellan solution (Merck, UN 1866) and
examined under a light microscope (Olympus BX43).

Immunohistochemical Analyses

For immunohistochemical evaluation of the CD63 and
CD9, avidin-biotin-peroxidase indirectimmunohistochem-
istry method was used. After deparaffinization of sections
as above, they were washed with phosphate buffered saline
(PBS) and 3% H,0, (H1009, Sigma-Aldrich, USA) was ap-
plied. They were then washed with PBS again. For antigen
retrieval, they were incubated with trypsin for 10 minutes
in 37°Cand then washed with PBS. Sections were then incu-
bated with blocking serum for 1 h and, anti-CD63 (sc-5275,
lot #D0115, Santa Cruz, USA), and anti-CD9 (sc-13118, lot
#K1814, Santa Cruz, USA) primer antibodies in a 1/50 dilu-
tion for both antibodies were added and incubated at 4°C
for overnight. After the washing step with PBS, the second-
ary antibodies biotin (30 min) and streptavidin (30 min)
were applied respectively (Histostain®-Plus Bulk Kit Cat No:
85-9043- Invitrogen, Carlsbad, California, United States).
Immunoreactivity was visualized by the application of 50 pl
DAB chromogen (Histostain-Plus IHC Kit, DAB, broad spec-
trum Cat No. 859643, Invitrogen, Carlsbad, California, United
States). After washing with distilled water, they were counter
stained with Mayer’s hematoxylin and covered with immu-
nohistochemistry mounting medium. Immunohistochemi-
cal process was repeated 3 times. Immunohistochemical
staining was scored using a semi-quantitative analysis is
based on the calculation of HSCORE = 3Pi(i+1) (i = intensity
of staining and Pi is the percentage of positively stained
cells for each intensity) formula after evaluation of intensi-
tiesas 1 (mild), 2 (moderate) or 3 (strong) [16-19]. For each
antibody, five different fields were evaluated by at least
two investigators independently under light microscope
(BX43, Olympus), blinded to the source of the samples as
well as to each other’s results and the average score was
then utilized. Results were given as median after analyz-
ing statistically with Mann-Whitney U test for differences
among groups. When the p value was < 0.05, the data was
considered significant.

RESULTS
Histological Results
After hematoxylin and eosin staining, endometrial
luminal and glandular epithelium were observed in all
groups. The luminal epithelium was a single-layered co-
lumnar epithelium during proliferation phases of both the
fertile and infertile patients. The glands in the connective

Figure 1. Hematoxylin and eosin staining of endometrium. Prolifera-
tive phase of fertile patients (A-C), proliferative phase of infertile pa-
tients (D-F), secretion phase of fertile patients (G-I), secretion phase
of infertile patients (J-L). (A, G, H, K, L Scale Bars: 20 um) (B, C, D, E, F,

land J Scale Bars: 50 um)

tissue of the lamina propria were round in shape and had
single-layered columnar epithelium in both fertile and
infertile patients in proliferative phase (Fig. 1A-F). In the
secretory phase of the fertile and infertile patients’endome-
trium, the luminal epithelium was a single-layered columnar
epithelium and the gland structures appeared as glycogen
vacuoles in the basal parts of the glandular columnar epi-
thelium (Fig. 1G-L).

Immunohistochemical Results

In the proliferative phase of the fertile patients’ endo-
metrium, weak immunoreactivity of CD63 was detected
in both the luminal (HSCORE = 190) (min-max; 170-200)
and glandular epithelium (HSCORE = 170) (min-max; 150-
205), and also mild CD63 immunoreactivity was detected
in the stroma (Fig. 2A, B). In the proliferative phase of the
infertile patients’ endometrium, increased (mild/strong)
CD63 immunoreactivity was detected in both the lumi-
nal (HSCORE =310) (min-max; 300-325) and glandular
epithelium (HSCORE = 315) (min-max; 310-320) when
compared to the fertile group, they were statistically sig-
nificant (p = 0.009, p = 0.008) (Tab. 1 and Fig. 3). Intensity
of CD63 immunoreactivity in stroma was seen similar in
both fertile and infertile group (Fig. 2C, D). In the secre-
tion phase of the fertile patient’s endometrium, weak and
mild immunoreactivity of CD63 was detected in the lumi-
nal (HSCORE = 175) (min-max; 165-175) and glandular
epithelium (HSCORE = 285) (min-max; 255-305) respec-
tively, mild CD63 immunoreactivity was also observed
in the stroma (Fig. 2E, F). In the secretion phase of the
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Figure 2. Immunohistochemical distribution of CD63. Scale Bars: 10 um

infertile patient’s endometrium, increased (mild/moder-
ate) CD63 immunoreactivity was detected in both luminal
(HSCORE = 200) (min—-max; 200-200) and glandular epithe-
lium (HSCORE = 250) (min—-max; 250-250) when compared
with fertile group, however, this intensity was slightly less
than the proliferative phase of the infertile endometrium
(Fig. 2G, H) and when compare the results it was statisti-
cally significant (p = 0.034, p = 0.037) (Tab. 1 and Fig. 3). In
addition, intensity of CD63 in the stroma of the infertile
secretion phase of the endometrium (mild) decreased when
compared with other groups (Fig. 2).

CD9 immunoreactivity was observed as very weak in
the infertile proliferation phase of endometrial luminal
(HSCORE = 130) (min-max; 115-135) and glandular epithe-
lium (HSCORE = 140) (min—-max; 100-160) (Fig. 4C, D). This im-
munoreactivity was weaker then fertile proliferation luminal
epithelium (HSCORE = 150) (min-max; 130-170) (p =0.025).
In contrast to that, CD9 immunoreactivity was not observed
in the fertile proliferation glandular epithelium (Fig. 4A, B). It
was evident that there were significant differences between
fertile and infertile proliferation gland epithelium (p = 0.005)
(Tab. 1 and Fig. 5). In stroma, CD9 immunoreactivity was
weak in fertile proliferation endometrium, but not observed
in infertile proliferation tissue samples. In the infertile secre-

Table 1. p values of statistical comparisons of CD63 and CD9 HSCORE
results

Fertile proliferation vs infertile proliferation (luminal

epithelium) p=0009
Fertile proliferation vs infertile proliferation (glandular ~0.008
epithelium) p=0.
Fertile secretion vs infertile secretion ~0.034
(luminal epithelium) p=0.
Fertile secretion vs infertile secretion p=0037

(glandular epithelium)

Fertile proliferation vs infertile proliferation (luminal

epithelium) p=0025
Fertile proliferation vs infertile proliferation (glandular

et p=0.005
epithelium)
Fertl!e secrgtlon.vs infertile secretion p=0037
(luminal epithelium)
Fertile secretion vs infertile secretion p=0037

(glandular epithelium)
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Figure 3. HSCORE values of CD63 immunoreactivities. FP — Fertile
Proliferation; IP — Infertile Proliferation; FS — Fertile Secretion;

IS — Infertile Secretion; LE — Luminal Epithelium; GE — Glandular
Epithelium

tion phase, CD9 immunoreactivity was weak/moderate in
the luminal (HSCORE = 220) (min-max; 220-220) and the
glandular epithelium (HSCORE = 220) (min-max; 220-220)
(Fig. 4G, H), whereas CD9 immunoreactivity of fertile secretion
luminal (HSCORE = 150) (min-max; 130-170) and glandular
epithelium (HSCORE = 160) (min—-max; 160-170) was weak
(Fig. 4E, F). It was clearly observed that there were significant
differences between fertile and infertile secretion phase epi-
theliums (p = 0.037, p = 0.037) (Tab. 1 and Fig. 5). In stroma,
CD9 immunoreactivity was very weak in the fertile secretion
tissues, but not observed in infertile secretion tissues.

DISCUSSION
In our study, we showed that there were differences in
the release of CD63 and CD9 membrane surface proteins
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used to characterize exosomes in luminal and glandular
epithelium of the endometrium between the unexplained
infertility and the fertile women.

To date, many researchers have been stated that it is
well known the endometrial epithelium is the first maternal
surface to interact with the implanting embryo. And they
also stated that the inclusion of extracellular vesicles in
the implantation process is a relatively new phenomenon
[14,20-24].1n many studies; extracellular vesicles containing
specific RNAs, including microRNAs and proteins, have been
released into the uterine cavity and transferred to tropho-

blast cells or endometrial epithelial cells where they pro-
mote implantation [13, 14, 21, 25]. Ng YH et al. [14] showed
for the first time that the tetraspanins, CD9 and CD63 used as
cell surface markers of exosomes that exist on the surface of
fertile endometrial epithelial cells and they contain specific
miRNAs in the endometrial epithelium and stated that the
exosomes and/or exosome-derived miRNA could be used
as biomarkers for endometrial receptivity.

Our results demonstrated that CD63 expression in the
secretion phase endometrium of fertile group was higher
in the glandular epithelium compared to the luminal
epithelium, and this intensity was statistically significant.
It was observed that intensity of CD63 in luminal and
glandular epithelial in the infertile proliferation phase
group was higher when compared to the fertile proliferation
phase group, and also this increased immunoreactivity was
statistically significant. However, significantly decreased
CD63 expression was detected during infertile secretion
phase compared to the infertile proliferation phase.

Ng YH et al. [14]; in their study, showed that CD63 and
CD9 had strong apical staining in the luminal and glandular
epithelial cells of fertile women, and interestingly, this stain-
ing for CD63 reached the highest levels in the mid-secretory
period, which is the time of endometrial receptivity and
they said it might be important in implantation. Therefore,
they stated that enough secretion of increased exosome
production in the mid-secretory period was needed for the
implantation window and if this process could not proceed
properly, result with implantation failure. As a result, Ng YH
etal. [14]; have expressed that exosomes modulate the be-
havior of the immune system and cancer cells and because
the embryo implantation is in common with the behavior
of immune system and cancer cells, the clarification of the
function of the exosomes in the uterine cavity will extend
our understanding of the endometrial-embryo cross talk
and infertility.

In our study, we found that CD63 expression was
similar and weak in the glandular and luminal epithelium
of the fertile proliferative phase endometrium’s, whereas
CD63 expression in the glandular epithelium in the fertile
secretion phase increased significantly. It is thought that
during implantation, CD63 has an especially increased in
glandular epithelium, and the luminal secretion of CD63 is
similar in the proliferation and secretion phases of fertile
group, so that CD63 secreted from the glandular epithelium
may have a controlling role in implantation.

According to the results of our study, CD63 could not
be accepted as an indicator or biomarker of endometrial
signaling pathways in the infertile group due to the
CD63 expression levels in the infertile group during the
proliferation phase, furthermore the CD63 secretion was
slightly increased in luminal epithelium but decreased
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in glandular epithelium in the infertile secretion phase
compared to the fertile secretion phase. However, the
observed increase of proliferation phase CD63 in the infertile
group compared to the fertile group suggests that exosomal
trafficking increases in the endometrial epithelium and it
may cause negative effects in order to control different
signal pathways before implantation.

Burnett LA et al. [26] stated in their review that several
studies have demonstrated that interactions between the
embryo and the uterine microenvironment are important
for successful implantation and healthy pregnancy [12, 14,
27, 28]. In their studies, Rosenbluth EM et al. [12], have
shown that some exosomal miRNAs can be secreted by hu-
man embryos in IVF cycles and that these exosome-derived
miRNAs can be secreted into the IVF culture environment
that can be used as a biomarker in predicting IVF success
and outcome of pregnancy.

Our study showed that CD9 immunoreactivity in the
glandular epithelium in the fertile proliferation phase was
significantly different compared to the luminal epithelium.
Thus, CD9 expression was thought to be secreted mainly in
the luminal epithelium of fertile proliferative phase. Howev-
er, in the luminal epithelium of infertile proliferative phase,
the CD9immunoreactivity decreased and it was statistically
significant compared to the fertile group. In the infertile
proliferative phase, CD9 immunoreactivity was significantly
expressed in the glandular epithelium.

It was clearly seen that the CD9 expression in the
glandular epithelium of fertile secretion group increased
compared to the fertile proliferation phase significantly,
however the increase of CD9immunoreactivity in the infertile
secretion phase compared to both fertile groups and infertile
proliferation phase group is higher. CD9 immunoreactivity
was increased in the infertile secretion phase compared to
the fertile secretion phase and this increase was statistically
significant. The distribution of CD9 in both luminal and
glandular epithelium of infertile secretion phase was also
found to be higher than the infertile proliferation phase and
it was statistically significant.

Expression of CD9 in the fertile secretion phase supports
the presence of exosomes for endometrial regulation before
implantation in both luminal and glandular epithelium. In
contrast, in the infertile secretion phase, the CD9 increase
in both luminal and glandular epithelium significantly
increased, suggesting that the exosomal traffics were
greater in both epithelium of infertile endometrium may
be cause of unexplained infertility.

Iwai et al. [29] showed that changes in CD9 localization
due to cellular activity in mice and human uterine secretions
and stated that these changes may be related to infertility.
Chaudhari-Kank MS et al. [30] showed that expression of
CD9 had decreased in endometrial stromal cells of infertile

women. They also stated that this decrease in CD9 expression
could cause to infertility by impairing implantation. In the
study of Chaudhari-Kank MS et al. [30], all cases were only in
the secretory period. In our study, proliferation and secretion
periods of infertile cases were evaluated and CD9 in stroma,
on this subject in both phases expression was observed
similar to the results of Chaudhari-Kank MS et al. study which
is one of the most recent studies.

According to our study’s results, we haven't thought that
CD63 could be used as a biomarker in infertility. However,
due to the significant increase of CD9 in the secretory
phase of infertile group, it may be possible to use CD9 to
assess infertility related issues or as a biomarker in terms
of endometrium.

CONCLUSIONS

Based on the findings of this study increased
CD9 reactivity in infertile secretion phase endometrium
could be used as a biomarker which could be an unfavorable
signaling of infertility or increased expression for recovery.
In addition the increase of CD63 in the infertile proliferation
group suggested that exosomal expression in the endomet-
rial epithelium before implantation was changed and may
have negative effects.

It can be stated that endometrial differences of exosomes
may affect implantation and the results of our study may
shed light on future studies. To predict the use of exosomes
in infertility, particularly CD9 as a biomarker, further studies
are needed to be done.
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Folate receptor-mediated cervical staining as an
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diagnostic accuracy of detecting high grade squamous
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ABSTRACT

Objectives: Cervical cancer is rated fourth in terms of incidence and cancer-related mortality in women. Cytology-based
screening programs and colposcopy provided insufficient rates of detecting cervical intraepithelial neoplasia (CIN) prompt-
ing researchers to develop new tools. The aim of this study was to evaluate whether folate receptor-mediated staining is
useful in detecting CIN2+ during gynecological examination with colposcopy.

Material and methods: In total 96 women with abnormal cytology findings were enrolled. The study was conducted on the
Polish population. The diagnostic process consisted of colposcopy, receptor-mediated diagnosis (FRD), and histopathology
examination. All women were subjected to the same diagnostic procedure.

Results: The patient mean age of 96 women was 38 + 14.5 years. On colposcopy, high-grade lesions were detected in
83 women.The FRD gave positive results in 63 women. Histopathology revealed 1 case of carcinoma plano epithelial akera-
todes, 21 cases of high-grade squamous intraepithelial lesions, 13 cases of low-grade squamous intraepithelial lesions. A total
of 61 cases presented no pathology. FRD as an adjunct to colposcopy gave the following test results in detecting CIN2+
lesions: sensitivity — 94.29%, specificity — 46.67%, PPV — 50.77%, NPV — 93.33%, and accuracy — 64.21%. Using both
techniques provided better results than using each of the tests alone.

Conclusions: FRD is a promising test for the diagnosing CIN2+ cervical pathologies because it can increase the probability
of detecting CIN2+ without any additional burden posed on patients. Further studies should be conducted on large and

various populations to complement current evidence.

Key words: cervical neoplasia; cervical cancer; folate receptor-mediated cervical staining; FRD
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INTRODUCTION

Cervical cancer is a considerable problem for women'’s
health. The estimated number of new cancer cases reached
569,800, and the estimated number of deaths was 311,400 in
2018 worldwide, which placed cervical cancer at the fourth
position in terms of incidence and cancer-related mortality in
women [1]. Increasing awareness and introduction of screen-
ing programs allowed to decrease morbidity and mortality
rates due to cervical cancer [2]. In high-income countries,
indices for cervical cancer are much lower than in low-income
countries. For this reason, cervical screening is one out of
three elements of the WHO global strategy towards eliminat-
ing cervical cancer worldwide as a public health problem [3].
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Currently, many screening programs are based on cytol-
ogy [4]. However, this method is considered to be of insuf-
ficient and differentiated accuracy. An 11-year retrospective
analysis of 999 cases published by Kang et al. reported
a sensitivity of 97.14% and specificity of 85.58% for de-
tecting high-grade squamous intraepithelial lesion (HSIL)
and squamous cell carcinoma (SCC) [5]. But the study by
Woijciech et al. [6] on patients with histologically confirmed
cervical intraepithelial neoplasia (CIN) showed a sensitivity
of 58.02% and specificity of 63.28% in detecting CIN. For
this reason, other noninvasive methods such as based on
electrical impedance spectroscopy, folic acid receptor-me-
diated diagnosis (FRD) method, or those employing arti-
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ficial intelligence are of great interest [7-9]. The method
based on FRD was developed after it had been discovered
that the expression of the folate receptor a is increased
not only in certain cells but also in many epithelial cancers
[10]. Despite the FRD staining being a new method, the
evidence is growing rapidly. Preliminary results show that
this method is distinguished by simplicity, rapid provision
of results, and effectiveness. Therefore, we undertook this
study to add evidence on FRD. The aim of this study was to
evaluate whether folate receptor-mediated staining is use-
ful in detecting CIN2+ during gynecological examination
with colposcopy.

MATERIAL AND METHODS

Women with abnormal cytology findings were enrolled
in this study. All women were referred to our institution
— an outpatient colposcopy clinic in a tertiary gynecology
and obstetrics department. The study was conducted in
the Department of Gynecology and Obstetrics, Wroctaw
Medical University, Wroclaw, Poland. Women who suffered
from cancer of the cervix, had a vaginal bleeding or ac-
tive menstruation, had used vaginal contraceptives and
vaginal medications up to 2 days before the enrollment
were not included. All women gave the written informed
consent for participation in the study and taking partin the
diagnostic process to confirm or exclude CIN2+. The study
was approved by the Commission of Bioethics at Wroclaw
Medical University.

The diagnostic process consisted of colposcopy, FRD,
and histopathology examination. Two experienced gynecol-
ogists were responsible for gynecology examinations and
collection of specimens and data. One histopathologist with
experience in the assessment of cervical pathology reviewed
and interpreted biopsies. All study participants underwent
the same diagnostic process.

For the conduct of colposcopy, the Videocolposcope
HD-1000 with the IRIS software (Medicom, Wroclaw, Po-
land) was used. Images of the cervix were video recorded,
both before and after the application of 3% acetic acid.
FRD staining was done before visual inspection with ace-
tic acid (VIA). For staining, the folate receptor-mediated
staining solution (Shaanxi Gaoyuan Medical Equipment
Service Co., Ltd., Shaanxi, China) was used. A single-use
foam applicator soaked in the FRD solution was placed
on the cervix for 30 seconds and next, in the FRD colour
changes on the applicator were assessed in comparison
with FRD colour changes sheet. Results were classified as
CIN2+ negative: for brown or green colors, while CIN2+ or
worse for blue, dark blue or black. At each examination,
2-3 targeted biopsies from the most suspected areas were
taken. When there were no FRD induced colors changes,
random biopsies were taken.

In the overall assessment, the case was considered to be
negative for High-Grade Squamous Intraepithelial Lesions
(HG-SIL) when the result of colposcopy was normal without
any acetowhitening changes or any worse abnormalities;
the FRD staining was brown or green, and histopathology
samples were negative for HG-SIL (below CIN II).

Collected data were statistically analyzed. Categorical
variables were presented as numbers and percentages,
while continuous data were presented as means with
a standard deviation. Results between the two diagnostic
methods (classical colposcopy and colposcopy + FRD stain-
ing) were compared with the Fisher’s exact test. To evaluate
diagnostic tests, the following results were calculated: sen-
sitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), and accuracy.

RESULTS

Overall, 96 women were eligible for the study. The pa-
tient population mean age was 38 years old with an SD of
14.5 and range from 24 to 86 years. All study participants
had abnormal cytology results which are summarized in
Table 1.0On colposcopy, high-grade lesions were detected in
83 women.The FRD gave positive resultsin 63 women.Table 2
shows the results of the histopathological examination.

Positive and negative results of colposcopy, FRD and
histopathology (Tab. 3) were used to calculate sensitivity,
PPV, NPV, and accuracy (Tab. 4).

Table 1. Cytology results of referred women (n = 96)

. . No of
Cytology diagnosis e
1. Squamous cell carcinoma (SCC) 1

2. Atypical squamous cells cannot exclude HSIL (ASC-H) 14
3. AGC-US 6

Atypical squamous cells of undetermined
significance (ASC-US)

5. High-grade squamous intraepithelial lesion (HSIL) 15
6. AIS 1

18

7. Low-grade squamous intraepithelial lesions (LSIL) 36

Negative for intraepithelial lesion or malignancy
(NILM)

Table 2. Histopathological results of the study group (n = 96)

. . . . No of
Lp. Histological diagnosis patients
1. Carcinoma plano epithelial akeratodes (G1) 1

High-grade squamous intraepithelial lesion (HSIL) 21

Low-grade squamous intraepithelial lesion (LSIL) 13

I T

Normal 61
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Table 3. Test calculations

Histopathology results
Results of the test

Positive Negative

Positive  n=13 n=0
Colposcopy

Negative n=22 n=61

Positive  n=30 n=33
FRD

Negative n=5 n=28
Colposcopy ~ Positive  n=33 n=32
+FRD Negative n=3 n=28

Table 4. Results of test evaluation

Colposcopy +

Colposcopy FRD FRD
Sensitivit 37.14% (95% Cl:  85.71% (95% Cl:  94.29% (95% Cl:
Y 21.47-55.08) 69.74-95.19) 80.84%- 99.30)

100.00% (95% Cl:  45.90% (95% Cl:  46.67% (95% Cl:

SPecficy 9413100000 33.06-5915)  33.67-60.00

Positive
Ve 47.62% (95% Cl: 50.77% (95% Cl:
0,
Pty | U0DES 41.02-5430)  4453-56.98)
Value
E;%?z't‘l’se 73.49% (95% Cl:  84.85% (95% Cl:  93.33% (95% Cl:
68.25-78.15) 7041-9295)  7801-98.22)
Value
Accuracy | 7708%(95% Cl: 60.42% (95%Cl: 64.21% (95% Cl:
Y 6739-85.05) 49.92-7025)  53.72-73.79)
Cl — confidence interval
DISCUSSION

Our study showed that colposcopies with an adjunct
FRD have a sensitivity of 94.29%, specificity of 46.67%,
PPV of 50.77% and NPV of 93.33%. Using both techniques
leads to posing less destress on patients that would have
a false-positive result with a colposcopy alone and limiting
further unnecessary testing. Adding FRD to colposcopies el-
evates sensitivity of the examination from 37.14% to 94.29%
increasing the probability that a test result will be positive
when the disease is present. Our results may differ from
those obtained in other studies because the study group
consisted of women with abnormal cytology result referred
to a tertiary diagnostic center which specializes in diagnosis
and treatment of more complex conditions.

FRD is a novel technique employed in oncology. It is
based on the discovery that the folate receptor (FR) expres-
sion is highly elevated in certain cells, including a variety
of cancers [11]. Parker at al. [12] found positive expression
of FR in certain types of ovarian carcinomas as well as in
kidney, endometrium, lung, breast, bladder, and pancre-
atic cancers. Also, normal human tissues showed to have
variability in FR expression. Normal human ovaries had
anegligible expression of FR while this expression was high

innormal human lung tissue. Liu et al. [13] investigated the
expression of FRa and the role of FRa in the regulation of
the ERK signaling pathway. They found that FRa expression
was progressively increasing along with the progression of
cervical lesions. In squamous cell carcinoma of the cervix,
expression of proteins of ERK signaling pathway correlated
with the expression of FRa. They concluded that expression
of FRa is associated with the progression of cervical cancer
and can regulate cervical cancer cells growth.

Since the discovery of the link between FR and cer-
vical cancer, evidence on the potential role of FR in the
detection of cervical metaplasia is growing rapidly. Sev-
eral studies conducted in the real clinical practice settings
were published recently. Lu et al.[14] conducted a study on
169 women and compared the results of FRD and cytology
testing. They reported a sensitivity of 71.93%, specificity
of 66.07%, PPV of 51.90%, and NPV of 82.22% of FRD in
the diagnosis of cervical cancer and considered this result
to be comparable to cytology. Li et al. [15] conducted the
largest study up until now. They recruited 14,344 women
from rural areas of China. In detecting CIN2+, FRD showed
a sensitivity of 85.7%, specificity of 76.4%, PPV of 61.3%, and
NPV of 92.5%. Authors concluded that FRD had a moderate
agreement with cytology in detecting atypical squamous
cells, was unable to exclude high-grade intraepithelial
lesions, but was more sensitive than cytology. Xiao et al.
[16] examined 404 women using FRD to screen them for
high-grade cervical lesions. They found that the sensitivity of
FRD in detecting CIN2+ was 80.00%, specificity was 51.92%,
PPV was 24.19% and NPV 93.12%. Dai et al. [17] included
216 women and subjected to FRD, human papillomavirus
testing and ThinPrep cytology test. They reported the fol-
lowing test results for FRD: sensitivity — 80.41%, specificity
— 68.29%, PPV — 60%, NPV — 85.5%. They concluded that
FRD had significantly higher specificity than HPV testing
and TCT, but no differences were noted in specificity. The
recent study of Zhao et al. [18] recruited 1,504 patients with
abnormal cytology and/or positive human papillomavirus
(HPV) testing at primary screening. In this study, the sensi-
tivity of FRD was 77.72% and specificity of FRD was 60.02%.
Itis worth noting that the rate of detection of pathological
lesions increased with the greater severity of the disease.
FRD detected 45.45% of CIN1, 66.93% of CIN2, 84.44% of
CIN3, and 98% of carcinomas.

The results of our study are in line with the above-dis-
cussed reports from the literature. The advantage of our
study lies in the evaluation of the benefit of FRD as an added
value to the standard of care diagnosis in our institution,
while most studies focus on presenting results of FRD alone
in comparison to other diagnostic methods. Nevertheless,
further studies should be conducted to further investigate
the usefulness of FRD in detecting CIN2+ in clinical practice
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settings. FRD is a simple technique with a rapid result which
should be considered when adding this examination to the
current standard of care.

cal

CONCLUSIONS
FRD is a promising test for the diagnosing CIN2+ cervi-
pathologies because it can increase the probability of

detecting CIN2+ without any additional burden posed on

patients. Further studies should be conducted on large

and various populations to complement current evidence.
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ABSTRACT

Objectives: The study aimed to assess the associations between circulating vaspin levels and nutritional status (assessed
on tha basis of BMI) as well as insulin resistance in PCOS.

Material and methods: Eighty-seven PCOS women, 48 obese and 39 normal weight, were enrolled in the cross-sectional
study. Seventy-two Non-PCOS women, 41 obese and 31 normal weight, constituted a control group. Body mass, height and
waist circumference as well as body composition by bioimpedance were measured. In the morning (16h after the last meal)
we determined: serum glucose, insulin, androgens, gonadotropin (LH, FSH) and sex hormone-binding globulin (SHBG) as
well as plasma vaspin levels. Standard HOMA-IR formula was used to assess insulin resistance (IR).

Results: Plasma vaspin levels were significantly lower in PCOS, both normal weight and obese, than in Non-PCOS
groups. Vaspin levels were similar in normal weight and obese PCOS subgroups. There was no association between plasma
vaspin levels and anthropometric parameters in PCOS group. While in Non-PCOS group a negative correlation between
plasma vaspin levels and body mass (r =-0.26; p < 0.05) was found. We did not observe correlations between plasma vaspin
levels and serum glucose and insulin concentrations as well as HOMA-IR values, however, in multivariable, stepwise backward
regression waist circumference and HOMA-IR values explained 18.0% of plasma vaspin levels variability in the study subjects.

Conclusions: PCOS occurrence is associated with decreased vaspin levels. The influence of nutritional status on vaspin level
observed in Non-PCOS is abolished in PCOS women, possibly by more severe insulin resistance.

Key words: vaspin; insulin resistance; nutritional status; PCOS
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INTRODUCTION The experimental studies have shown that vaspin in-

Vaspin is an adipokine, the member of the serine pro- creased insulin sensitivity and glucose tolerance as well as
tease inhibitors family (serpin) [1]. Vaspin mRNA expression decreased food intake [4, 6]. Expression of vaspin mRNA
was found in subcutaneous and visceral adipose tissue, liver, in rats visceral adipose tissue increased with an excess of
pancreas, stomach and skin [2-5]. body mass and insulin resistance [1]. In addition, factors
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stimulating vaspin expression were leptin and metformin
and inhibiting night break in food intake [7].

In the human expression of vaspin mRNA in visceral
adipose tissue was proportional to BMI value and body fat
percentage. In turn, this expression in subcutaneous adipose
tissue was proportional to WHR values and fasting serum
insulin levels [2]. The association between plasma vaspin
levels and BMI values and insulin resistance was also shown
in another study [8]. Plasma vaspin levels were higher in
women than in men [8]. It is suggested that this sex differ-
ence develops during puberty [3]. However, in subjects with
metabolic and cardiovascular disturbances the association
between circulating vaspin levels and BMI values, sex and
age were not observed [9, 10].

It has been suggested that increase vaspin mRNA expres-
sion and its secretion are a compensatory mechanism that
delays insulin resistance development [2, 8, 11]. However, the
results of other studies did not confirm this hypothesis [10-13].

Several projects assessing vaspin levels in PCOS showed
inconclusive results. Higher vaspin levels were observed in
normal-weight PCOS than in Non-PCOS women [14-16]. On
the other hand, there were no differences between over-
weight/obese PCOS and Non-PCOS women [16]. In addition,
serum testosterone levels, FAI values and mean ovary vol-
ume or the number of follicles were proportional to vaspin
levels. While serum FSH and SHBG levels, as well as insulin
sensitivity, were inversely related to vaspin levels [16]. The
highest plasma vaspin levels were shown in the phenotype
A, thus this parameter is considered as the marker of the
severity of PCOS [17]. The lack of differences between plasma

vaspin levels in adolescents with or without PCOS has also
been shown [18]. Similarly, vaspin levels did not differ be-
tween normal-weight PCOS and Non-PCOS women in Ira-
nian population, despite higher insulin levels in PCOS group
[19].In turn, treatment with metformin and improvement of
the insulin sensitivity caused a decrease in vaspin levels [14].
However, Koiou et al. [16] have shown only a slight effect of
treatment with metformin on vaspin levels in normal-weight
PCOS women and lack of the impact of moderate weight
loss on vaspin levels in overweight and obese PCOS women.
The study aimed to assess the associations between
circulating vaspin levels and nutritional status (assessed
on the basis of BMI) as well as insulin resistance in PCOS.

MATERIAL AND METHODS

Eighty-seven PCOS (diagnosed on the basis of Rot-
terdam ESHRE/ASRM criteria [20]) women, 48 obese and
39 normal-weight, were enrolled in the cross-sectional
study. Seventy-two Non-PCOS women, 41 obese and 31 nor-
mal weight, constituted the control group. The exclusion
criteria included any pharmacotherapy, alcohol and nicotine
addiction and changes of body mass over 2 kg during the
last 3-months. The written informed consent was obtained
from all subjects. The Bioethical Committee of the Medical
University of Silesia approved the study protocol.

Nutritional status was diagnosed on the basis of BMI values
in accordance with World Health Organization criteria. Table
1 presents the characteristics of the study and control groups.

The venous blood samples (15 mL) for laboratory tests
were collected in the morning 16 hours after the last meal

Table 1. Patients characteristics’

PCOS
All Normal weight
(n=87) (n=39)
Age [years] 254+55 23.7 £4.5%F
Body mass [kg] 794 +26.4 569+ 11,777+
BMI [kg/m?] 28.6 (20.8-35.7) 2067 (19.6-22.7)
Body fat [kg] 30.2 (15.4-42.6) 15.07*+(12.6-19.7)
Body fat [%] 38.1(27.5-45.7) 2657+ (24.2-31.0)
Waist circumference [cm]  89.8 + 18.7 726+ 7.3
Total cholesterol [mg/dL]  176.3 +34.0 167.7 £28.1*
LDL- cholesterollmg/dL] ~ 105.4 +38.3 93.8 £ 27.5%*
HDL- cholesterol [mg/dL] ~ 45.7 £ 14.1%%% 48,1 +15.1%#
Triglycerides [mg/dL] 100.7 £ 55.2 73.0+31.7°#
Glucose [mmol/L] 5.1+ 0.8%%% 49 +0.7%

Insulin [pIU/mL]
HOMA-IR

10.6%% (7.8-15.1)
2.3%% (1.6-3.2)

8.4 (6.0-10.6)
1.8”(1.2-2.3)

non-PCOS
Obese All Normal weight  Obese
(n=48) (n=72) (n=31) (n=41)
268+58 26.4+55 23.8+4.3%° 284456
97.7 +20.28& 787 204 59.8 +7.1%% 93.1+146

35.188&(31.3-40.2)
40.6%% (33.4-56.3)
448558 (41.9-51.1)

28.5(22.9-33.5)
33.3(19.1-50.4)
40.6 (30.4-48.5)

22.4%%(21.0-24.0)
18.1%% (14.8-20.6)
30.0°%* (26.8-33.9)

32.9(30.3-36.7)
49.4 (37.5-50.2)
46.8 (42.3-51.4)

103.7 + 12.3%& 87.9+18.2 70.5 + 8.3%%% 101.0+11.3
183.2+37.0 174.6 +30.6 169.1+333 178.8+27.5
115.1+376 100.3 £ 27.1 90.3+31.9 106.4 £21.9
43.8+12.98&M 5714152 60.1 £16.3° 54.8+14.2
121.5+61.4%M 80,1 £32.1 67.2+26.7% 89.9+326
5.3+ 0.9%" 47+04 47405 47+04
12,98 (9.7-18.6) 7.4 (5.9-9.5) 6.8 (5.6-8.7) 7.8 (6.3-10.0)
288 (12-41)  1.5(1.2-2.0) 1.5(1.1-1.9) 1.7 (14-2.2)

*p <0.05; “p < 0.01; **p < 0,001 normal weight PCOS vs obese PCOS; p < 0.05; #p < 0.01; *#p < 0.001 normal weight PCOS vs normal weight non-PCOS; *p < 0.05; **p < 0.01;
*+p < 0,001 normal weight PCOS vs obese non-PCOS; &p < 0.05; %p < 0.01;%&p < 0.001 obese PCOS vs normal weight non-PCOS; "p < 0.05; "p < 0.01; *""p < 0.001 obese
PCOS vs obese non-PCOS; *p < 0.05; **p < 0.01; *¥%p < 0.001 normal weight non- PCOS vs obese non-PCOS; *p < 0.05; *%p < 0.01; “*%%*p < 0001 all PCOS vs all non-PCOS
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between 3-5 days of the menstrual cycle. Height, body mass
and waist circumference were measured. BMI was calculat-
ed.The bioimpedance method (Bodystat 1500, Douglas, Isle
of Man) was used to the assessment of body composition.

Serum and plasma samples were stored frozen in -70°C.

Laboratory procedures

Calorimetric methods (kits made by Roche, Switzerland)
were used to determine serum glucose and lipids. Fast-
ing serum insulin levels were measured by enzyme-linked
immunosorbent assay — ELISA (DRG Instruments GmbH,
Marburg, Germany) with a lower limit of detection of
1.76 plU/mL. The insulin resistance was assessed on
the basis of HOMA-IR = fasting concentration of insulin
(ulU/mL) x fasting concentration of glucose (mmol/L)/22.5.

The ELISA (DRG Instruments GmbH, Marburg, Germany)
method was also used to determine concentrations of gon-
adotropin (FSH, LH), prolactin (PRL), estradiol (E,), androgens
(testosterone, free testosterone, androstenedione, DHEA-S)
as well as plasma vaspin levels (BioVendor, Brno, The Czech
Republic) with the lower limit of detection of 0.01 ng/mL
and intra-assay coefficient variation 7.6% and inter-assay
coefficients variation 7.65%.

In addition, with the standard formula, the free andro-
gen index (FAI) was calculated.

Statistic analysis
STATISTICA 9.0 PL (StatSoft Poland) software and R soft-
ware environment were used for statistical analysis. There
was no missing data in the database. The mean values + stan-

dard deviation and median with upper and lower quar-
tiles were used for the presentation of the results. The
D’Agostino-Pearson test was used to assess the distribu-
tion of variables. The Levene test was used to assess the
homogeneity of variances. Two-way multivariable analysis
of variances with Duncan post-hoc test was used for com-
parison of quantitative variables. The multivariable linear
regression with the backward stepwise procedure was used
to assess the associations between variables. Cook’s distance
values were used for identification of outliers. Testing the
residuals for heteroskedasticity was performed using the
Cook-Weisberg test. Models calculation was performed in-
cluding evaluation of multicollinearity, which was assessed
with the variance inflation factor (VIF below 5). Additionally,
how well it fit in the obtained model was also assessed with
the F test and determination coefficient R2. Values below
0.05 were considered statistically significant.

RESULTS

Body mass and BMI values were similar in the corre-
sponding PCOS and Non-PCOS subgroups. Significantly
higher glucose and insulin levels as well as HOMA-IR and
FAl values and lower HDL cholesterol and SHBG levels were
found in PCOS in comparison to Non-PCOS group and obese
than normal-weight PCOS subgroups (Tab. 1 and 2).

Plasma vaspin levels were significantly lower in PCOS
than in Non-PCOS group. The lower plasma vaspin lev-
els were shown in both PCOS and in the corresponding
Non-PCOS subgroups. Similar plasma vaspin levels were
found in normal weight and obese PCOS subgroups, while

Table 2. Serum concentrations of hormones and plasma vaspin levels in analyzed groups of PCOS and non-PCOS

PCOS non-PCOS

All Normal weight Obese All Normal weight  Obese

(n=83) (n=39) (n=48) (n=72) (n=31) (n=41)
FSH [mIU/mL] 5.7 (4.4-7.4) 5.5 (4.5-6.6) 5.9 (4.4-8.5) 5.4 (3.9-6.8) 5.4 (3.5-6.5) 5.5(4.3-7.1)
LH [mIU/mL] 10.0%% (6.6-14.4) 8.2 (5.2-12.8) 10.9%& (8.2-15.6) 8.0(6.0-12.2) 7.7 (6.4-9.2) 9.1 (4.0-15.4)
LH/FSH 1.7%(1.1-2.5) 1.6°(1.0-2.4) 1.7 (1.2-2.6) 1.5(0.9-2.5) 1.5(1.1-2.5) 1.5 (0.6-2.5)
PRL [ng/mL] 5.9%%%(41-83) 46"+ (3.5-7.7) 6.8 (4.9-8.5) 8.1(5.2-10.7) 7.8(6.2-12.0) 8.4 (4.7-10.2)
Androstendione [ng/mL] 2.2 (1.5-3.3) 2.8+ (2,1-3.6) 1.9(1.3-2.8) 1.9 (1.4-2.8) 2.1(1.4-3.1) 1.8(1.4-2.6)
DHEA-S [ug/mL] 2.7 (2.1-3.5) 2.7 (2.2-3.5) 2.8(2.1-34) 2.6 (1.8-3.5) 2.7 (2.1-3.9) 24(1.7-33)
Total testosterone [ng/mL] 0.7 (0.5-0.9) 0.7 (0.5-0.9) 0.6 (0.5-0.8) 0.6 (0.4-0.8) 0.6 (0.4-0.8) 0.6 (0.4-0.8)
Free testosterone [pg/mL]  1.8% (1.1-2.8) 2.1+ (1.4-3.1) 1.6 (1.1-2.6) 1.4(0.8-2.3) 1.4(0.9-2.3) 1.4(0.8-2.3)

Estradiol [pg/mL] 41.9(29.6-66.7)  43.6 (32.7-72.6) 40.0 (27.1-64.1) 56.5(29.7-90.7) 56.8 (34.4-82.7) 54.9(24.6-111.4)

SHBG [nmol/I] 230%%(148-37.3) 34.27++(17.3-49.9) 19.0%%(10.8-26.7)  30.7 (204-49.0) 38.6°° (28.2-63.6) 22.9(16.5-47.3)
FAI 3.1%% (1.7-4.9) 237 (1.2-4.4) 3.3%(2.0-5.1) 1.7 (1.1-3.1) 1.5%(0.9-2.2) 2.0(1.3-4.4)

. ONB it 0.1388&"1 ¢
Vaspin [ng/mL] 0.13 (0.03-0.87) (0.04-0.87) (0.03-053) 0.18(0.03-2.07) 0.16° (0.03-1.38)  0.19(0.06-2.07)

*p <0.05; “p<0.01; ""p < 0.001 normal weight PCOS vs obese PCOS; *p < 0.05; #p < 0.01; *#p < 0.001 normal weight PCOS vs normal weight non-PCOS; *p < 0.05; **p < 0.01;
*+*p < 0,001 normal weight PCOS vs obese non-PCOS; &p < 0.05; #p < 0.01; %4p < 0.001 obese PCOS vs normal weight non-PCOS; "p < 0.05; ""p < 0.01; **"p < 0.001 obese
PCOS vs obese non-PCOS; *p < 0.05; **p < 0.01; *¥%p < 0.001 normal weight non- PCOS vs obese non-PCOS; *p < 0.05; *%p < 0.01; “*%*p < 0001 all PCOS vs all non-PCOS
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lower plasma vaspin levels were observed in normal-weight
than in obese Non-PCOS subgroups (Tab. 2).

Correlation between plasma vaspin levels
and anthropometric parameters and insulin
resistance

We did not observe any association between plasma
vaspin levels or any anthropometric parameters in all study
groups and the PCOS group. While in Non-PCOS group the
negative correlation between plasma vaspin levels and body
mass (r =-0.26; p < 0.05).

There was no correlation between plasma vaspin levels
and serum glucose and insulin concentrations as well as
HOMA-IR values in both all study groups and both PCOS
and Non-PCOS groups analyzed separately.

Multivariable regression analyses
Multivariable, stepwise backward regression analyses
revealed that waist circumference but no other anthropo-
metric parameters, as well as HOMA-IR values, explained
18.0% of plasma vaspin levels variability.

DISCUSSION

The results presented in this study demonstrate lower
vaspin levels in PCOS women in corresponding, accord-
ing to nutritional status, Non-PCOS subgroups. In addition,
vaspin levels were affected by measures of nutritional sta-
tus, but only in Non-PCOS subgroup. They were inversely
proportional to body mass, and lower in normal weight
than obese Non-PCOS.

It should be noted, that it is the first study that showed
lower vaspin levels in PCOS women independently from
nutritional status. In four published studies higher vaspin
levels in PCOS women were described [14-17] and in two
there were no differences between PCOS and Non-PCOS
subjects [18, 19]. In addition, we found striking differences
in vaspin levels in previously published studies. Only in one
study performed in 12 subjects the median of vaspin levels
was similar to obtained in our study [14]. While in Turkish
subjects mean vaspin levels were more than two times
higher in PCOS group and in the control group almost five
times lower than in our study [15]. Similar, differences were
observed in Greek cohorts [16].

Contrary, to previously published studies [17] in multi-
ple regression analysis we observed an inverse association
between vaspin levels and waist circumference in PCOS
subjects. In addition, contradictory to the other studies, we
did not observe an association between vaspin levels and
BMl values [8, 17]. These differences are difficult to explain.
On the one hand, it may be a result of small study group
sizes [14, 15], the differences in nutritional status between
study and control groups (mean BMI 5 kg/m? lower in control

group) [16, 17] and race. On the other hand, it may be the
result of different ELISA kits used to vaspin levels measure-
ments, produced by different manufacturers. The lack of
studies comparing specificity of kits produced for vaspin
levels assessment should be raised.

Furthermore, we did not observe the association be-
tween serum glucose and insulin concentrations as well as
HOMA-IR values and circulating vaspin levels. It is opposite
to some published studies that show that HOMA-IR values
were proportional to vaspin levels in PCOS women [17-19]
but in accordance with the results of other studies [15, 17].
The association between insulin resistance or glucose me-
tabolism and circulating vaspin levels is not clear. It should be
noted that only Youn et al. [8] shown an association between
HOMA-IR and vaspin levels in group with normal glucose tol-
erance. In addition, Tan et al. [14] found that vaspin synthesis
is stimulated by glucose in omental adipocytes. Moreover,
vaspin mRNA expression but not its circulating levels were
proportional to insulin resistance. Therefore, we hypoth-
esized that increased vaspin levels may be a compensatory
mechanism in the development of the early stage of insulin
resistance, that run out over time. This hypothesis is par-
tially supported by the observed lower vaspin levels in PCOS
subjects and its higher levels in obese than normal-weight
Non-PCOS women. However, further studies with follow-up
are necessary to confirm our hypothesis.

The main limitations of the study are the small sizes of
study subgroups and the lack of the assessment of the body
fat visceral and subcutaneous using DEXA or CT scanner. Addi-
tionally, only selected adipokine vaspin was analyzed thus the
assessment of the association between hormonal disturbances
of adipose tissue and it's inflammation was not possible.

CONCLUSIONS
PCOS occurrence is associated with decreased vaspin
levels in young women. The influence of nutritional status
on vaspin level observed in Non-PCOS is abolished in PCOS
women, possibly by the coexisting insulin resistance.
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ABSTRACT

Objectives: The objective of the paper is the suitability assessment of screening for Trisomy 18 and 13 on the basis of NT
measurement, FHR, double test and assessment of Nasal Bone.

Material and methods: The study was performed in 6,661 singleton pregnancies. In each fetus NT, FHR, DV-PIV were
examined. Double test from maternal blood was examined. These ultrasound and biochemical factors were in combined
screening investigated. Additional ultrasound marker — Nasal Bone was and its impact on Trisomies 18 and 13 screening
was examined.

Results: Two groups of patients were compared — with chromosomal normal and chromosomal abnormalities — Trisomy
18 and 13. Detection Rate of Trisomies 18 and 13 at the risk cutoff 1/300 using combined screening was 84.1% and FPR
was 7.1%. Detection Rates of examined chromosomal abnormalities using screening with additional marker — NB was
93.2% and False Positive Rate — 5.6%.

Conclusions: It should be noted that the qualitative analysis of the assessment of NB in the first trimester significantly
influences the improvement of screening values focusing on Trisomy 18 and 13 detection. In summary, our research in-
dicates a more effective type of Trisomy 13 and 18 screening using NT, double test, maternal age, CRL and FHR as well as
nasal bone presence and absence.

Key words: combined test Trisomy 18 Trisomy 13; first trimester nuchal translucency thickness; Nasal Bone; Serum free

-hCG; Pregnancy-associated plasma protein A
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INTRODUCTION

The main objective of screening tests in the first trimester
of gestation is to assess the risk of chromosomal (most often
Trisomy 21, 13 and 18) based on ultrasound examination
(nuchal translucency [NT] assessment, fetal heart rate [FHR]).
What is more, the assessment of the double test (the level of
the free B- subunit of human chorionic gonadotropin and
pregnancy plasma protein type A-PAPP-A are assessed) as
wellas maternal age [1, 2] were also taken into consideration.

By means of this methodology, the detection rate (DR)
for Trisomy 21 is 87% at FPR (False-positive Results) 5.3%,
whereas 90% at FPR 3.1% [1, 3]. The detectability of Trisomy
18 and 13 is 97% and 94%, respectively, at FPR 3.1% [1, 31.
Additional markers are used in screening for Trisomy 21:
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assessment of the presence of nasal bone, which increases
detection of Trisomy 21 by about 5% in the case of FPR from
4.8 t0 3.4% [4].

The objective of this retrospective study was
The work is a retrospective study assessing the use of
an additional ultrasound marker in the prenatal examination
of the first trimester (11+°-13+6 weeks of gestation), which
is the nasal bone, in the analysis of chromosomal aberration
screening: Trisomy 18 and 13.

MATERIAL AND METHODS
We had 6,844 pregnant women included in the study
with single pregnancies who underwent prenatal screening
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of 15t trimester assessing the risk of occurrence of Trisomy
18and 13inthe years 2014-2019. It should be stressed that
the fetuses with other syndromes (Trisomy 21— 84, Turner
Syndrome — 14, Tetraploidy — 5, Unbalanced transloca-
tions — 6 cases respectively) and structural defects with
normal karyotype, such as: heart defects — Hypoplastic
Left Heart Syndrome — 13, Atrioventricular Septal De-
fects — 7, Tetrallogy of Fallot — 4 and Transposition of the
Great Arteries — 2 cases were excluded from the research.
Other structural fetal defects excluding fetuses from the
study were: Fetal Hydrops — 15, Spina bifida — 11, Hydro-
cephalus — 7, Palate or upper lips cleft — 7, Omphalocele
— 4 and Gastroschisis — 4 cases. The study was performed
in pregnancies scanned in the Department of Obstetrics and
Gynecology in Ruda Slaska, Outpatient ‘Sonomedico’ Zory
and in Outpatient Clinic ‘GENOM' in Ruda Slaska. The risk
was calculated using the Fetalmedicine Foundation (FMF)
certified program The First Trimester Screening Program or
Astraia (Astraia Software G.m.b.H., Munich, Germany).These
pregnant women were retrospectively divided into two
groups: patients with a low risk of chromosomal defects,
who gave birth to healthy children were included in the
control group (6617 pregnant), whereas, the study group
included patients (44 pregnant women) whose fetuses were
diagnosed with Trisomy 18 and 13.

All patients who were at increased risk of developing Tri-
somy 18 or 13 made decisions to undergo invasive diagnos-
tics. Edwards Syndrome (Trisomy 18) and Patau Syndrome
(Trisomy 13) were found after amniocentesis and cytoge-
netic tests. Amniotic fluid obtained during amniocentesis
after genetic consultation and obtaining written consent of
the patient for amniocentesis were used for these tests. In-
vasive diagnostics were performed in pregnant women
with increased risk of Trisomy 18 and 13 in age-related risk.

Ultrasound examination during the first trimester was
performed between 11*° and 13+ weeks of gestation ac-
cording to the recommendations of FMF and the Ultrasonog-
raphy Section of the Polish Gynaecological Society [3]. During
the ultrasound examination, the following parameters were
evaluated: crown-rump length (CRL), fetal heart rate (FHR),
nuchal translucency (NT) and, additionally, nasal bone (NB),
(nasal bone — its presence or absence). A Double Marker Test
was performed, and the mother’s age at the time of examina-
tion was noted. The first trimester ultrasound was performed
by specialists in obstetrics and gynaecology certified by the
Fetal Medicine Foundation and the Ultrasound Section of the
Polish Society of Gynaecologists and Obstetricians. The ultra-
sound examination was performed with Volusion 730 Expert,
Volusion E6, E8 and E10 (GE Healthcare). Each patient was
serum examinated level to a double test on the day of ultra-
sound examination: assessment of the $-hCG free subunit
level (human - chorionic gonadotropin free subunit) and

PAPP-A level (plasma protein A during pregnancy) in venous
blood. Levels of the tested substances were individually cal-
culated for each patient on MoM (multiples of the median).
Biochemical tests were carried out using the Kryptor method
of the Brahms company (Kryptor, Brahms Diagnostica GmbH,
Berlin, Germany) and Delfia Express-Perkin EImer USA.

The results were analysed using the PQStat statistical
package ver. 1.4.2.324. The results of the analyses were pre-
sented in the tables of descriptive statistics and two-split
tables and on the charts. The results of the B-hCG MoM,
PAPP-A MoM scales depending on the group (testing and
control) were compared using the Mann-Whitney U test. The
presence and absence of the nasal bone in healthy fetuses
and sick fetuses were analysed by determining detection
rates and the number of false-positive results along with con-
fidence intervals and using ROC analyzes. The risk of Trisomy
18 and 13 divided into > 1/300 > 1/200.1 > 100 > 1/50 and
with coincident consideration of the presence or absence of
the nasal bone of healthy fetuses and afflicted fetuses was
analysed by estimating detection rates and the number of
false positive results with confidence intervals. The risk of
Trisomy of 18 and 13 was also analysed using ROC curve.
The test probability on the level of p < 0.05 was considered
statistically important and noticeable.

RESULTS

The control group included 6,617 pregnant women
aged between 14 to 46 years of age (mean age of preg-
nant women was 31 years), ultrasound examination was
performed between 110 and 14t weeks of gestation (on
mean 12+3 weeks of gestation). The CRL size of the fetuses
ranged from 45 to 84 mm (mean CRL of fetuses was 63.7mm).
The mean nuchal translucency in the control group was
1.8 mm (min. 0.8 mm, max. 13.1 mm). In 200 (3.02%) of
fetuses from the control group, the nasal bone was not
present (Tab. 1, 4).

Fourty-four pregnant women aged between of 20—
41 were included in the study group (the mean age of
pregnant women was 29). Ultrasound examination was
performed between 119 and 13%6 weeks of gestation (on
mean 12+2 weeks of gestation). CRL size of fetuses ranged
from 47 mmto 81.1 mm (mean size of fetuses was 58.8 mm)
The mean nuchal translucency in the study group was
5.1 mm (min 1.7 mm, max 8.3 mm). In the examined group
nasal bone was found in 14 fetuses — in 8 fetuses with Ed-
wards syndrome and in 6 fetuses with Patau syndrome. In
30 (68.18%) fetuses with Trisomy 18 and 13 the nasal bone
was not found during ultrasound examination (Tab. 2, 4).

The differences in NT thickness, MoM B-hCG and MoM
PAPP-A as well as the percentage of presence or absence of
nasal bone in the control and study group was statistically
significant (Tab. 3).
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Table 1. Control group

© mem D min max  medin 25"percentie (lowerquartie) 75" percentile upper quartile)
14 46 31 27 36

age [years] 31 5.54

CRL [mm] 63.7 8.47 45 84 63.4
NT [mm] 1.8 0.56 0.8 13.1 1.8
FHR [/min] 160 6.25 131 206 160
B-hCG MoM 1.238 0.814 0.08 9.181 1.023
PAPP-A MoM 1.076 0.576 0.052 6 0.958

578 69.5
15 2

156 164
0.702 1.538
0.671 1.354

CRL — crown-rump length; FHR — fetal heart rate; MoM — multiples of the median; NT — nuchal translucency; SD — standard deviation

Table 2. Study group

© mem D min max  medin 25" percentile(lowerquartile) 75" percentile upper quartie)
41 28 25 33

age [years] 29 6.08 20

CRL [mm] 58.8 89 47 81.1 56.5
NT [mm] 5.1 1.66 1.7 83 57
FHR (/min) 159 11.7 135 179 158
B-hCG MoM 1.238 0.814 0.08 9.181 1.023
PAPP-A MoM 0.533 0.663 0.1 2.995 0.295

513 63.6
39 6.4
150 170
0.702 1.538
0.242 0.48

CRL — crown-rump length; FHR — fetal heart rate; MoM — multiples of the median; NT — nuchal translucency; SD — standard deviation

Table 3. Both groups selected parameters comparison

NT [median] 1.8 mm 57 mm p < 0.001
B-hCG

T 1.023 046 p <0.001
PAPP-A MoM [median] 0.958 0.295 p <0.001
Percentage of nasal o3 a0, 378205 p <0.001

bone presence

NT — nuchal translucency; MoM — multiples of the median

Table 5. The assessment of nasal bone presence

X . 6661 6431 9554% 230 3.43%
examined patients
Healthy fetuses 6617 6417 96.98% 200 3.02%
kg e 44 14 3182% 30 68.18%
13 fetuses

The number of

As aresult of further analysis, patients were divided into
4 groups depending on the level of risk of Trisomy 18 and 13:
the first group with a risk above 1:300 and the second with
arisk above 1:200, the third with a risk above 1:100 and the
fourth group with a risk above 1:50 occurrence of Trisomy
18and 13.DR and FPR as well as positive and negative ratio
(LH + and LH-) were assessed in each group. Each group

Table 4. Assessment of DR and FPR depending on the cut-off point
for Trisomy 18 and 13

1:50 56.8% 75.0% 1.1% 1.1%

DR — detection rate; FPR — fetal heart rate; NB — nasal bone; NT — nuchal
translucency

was divided into two subgroups, in one of them the risk of
Trisomy 18 and 13 was assessed basing on the patient age,
NT, FHR, and double PAPP-A test. In the second group, the
same fetuses had an estimated risk based on the patient’s
age, NT, FHR, double test and nasal bone assessment. The
highest DR was in the risk group > 1:300 and was 84% for
fetuses in which the nasal bone was left beyond the scope
of the study and 93% for fetuses in which the presence
or absence of the nasal bone was assessed. In this group,
we obtained a decrease in FPR from 7.1% (group without
nasal bone assessment) to 5.6% (in the group with nasal
bone assessment). The lowest DR was found in the group
atrisk > 1:50i.e. 56% (screening without nasal bone assess-
ment) and 75% (screening with nasal bone assessment) with
a similar FPR of 1.1% (Tab. 5).
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Table 6. Nuchal Translucency above 95th percentile in study group

Control Edward’s  Patau
group Syndrome Syndrome
th
NT percentage above 95 4.9% 81% 91%

percentile

NT — nuchal translucency

Receiver operating characteristic

-
o
5

True Positive Rate (Sensitivity)
b

False Positive Rate (1 - Specificity)

[] Area Under Curve = 0.8434

Figure 1. ROC curve for Trisomy 18 and 13 prediction using risk
18 and 13 in the group in which the patient’s age, NT FHR and
PAPP-A test were assessed

Receiver operating characteristic

1.0 =

True Positive Rate (Sensitivity)
k9
A

1.0
False Positive Rate (1 - Specificity)

|| Area Under Curve =0.9539

Figure 2. ROC curve for Trisomy prediction 18 and 13 using risk
18 and 13 in the group in which the patient’s age, NT, FHR, NB and
PAPP-A test were assessed

In every the assessed groups according to risk (> 1:300,
>1:200, > 1:100, > 1:50) an increase in the study’s correctness
and a decrease in FPR after including the nasal bone screen-
ing was obtained: for groups at risk > 1:300 DR increased
from 84% to 93% with a decrease in FPR from 7.1% to 5.6%;
and for the group at risk > 1:50 DR increased from 56% to
75% at the FPR level of 1.1% for both groups (Tab. 4).

The risk of Trisomy 18 and 13 is in relation to maternal
age, CRL, nuchal translucency scan and fetal heart rates, as

well as a double test. In our studies, we additionally evalu-
ated the presence or absence of the nasal bone. Thanks to
the evaluation of the nasal bone, we have obtained both
an increase in the sensitivity of the examination as well as
adecrease in FPR (Chart 1, 2).

Nuchal translucency was above 95th percentile in 4.9%
of cases in the control group. In fetuses with Trisomy 18 in
81% and in fetuses with Trisomy 13 in 91% of cases. (Tab. 6).

In the group in which the nasal bone was not assessed,
but only the nuchal translucency and the double test (con-
trol group) were evaluated, the area under the curve in the
ROC analysis was 0.8434. On the contrary, the area under
the curve in the group with nasal bone assessment (study
group) in the ROC analysis was 0.9539.The absence of a nasal
bone is a very good marker of Trisomy 18 and 13 because
the area under the curve in ROC analysis when the screening
nasal bone assessment is included increased from 0.8434 to
0.9593 (Fig. 1, 2).

DISCUSSION

The most frequent human chromosomes are Down syn-
drome (Trisomy 21) — 1 case for 800 live births, Edwards
Syndrome (Trisomy 18 — 1 case for 3,500 to 8,000 live births)
and Patau Syndrome (Trisomy 13) — 1 case out of 6,500 live
births [5, 6]. Most fetuses with genetic abnormalities die
intrauterine at various stages of development, and the in-
cidence of genetic is estimated to be significantly higher
[6]. The risk of Edwards and Patau Syndrome depends on
the age of the mother and increases with it [7]. However,
about 80% of fetuses with genetic abnormalities occur in
women under 35 years of age [8]. According to Kroes [1],
69% of mothers whose fetuses had a Trisomy were under
35 years old.

Screening tests used to assess the risk of Trisomy of 21,
18 and 13 are performed between 1179 and 13+6 weeks of
gestation. The detection of Trisomy 21, 18 and 13 depends
on the test method, i.e. the number of ultrasound markers
evaluated, and biochemical tests performed. The basic ul-
trasound marker for chromosomal aberration assessment
is nuchal translucency and fetal heart rate (FHR) [7]. Nuchal
translucency above the 95 percentile occurs in approxi-
mately 72% of Down Syndrome cases [8], while in Edwards
and Patau Syndrome only in 66% and 44% of cases assessed
in prenatal tests during the first trimester of pregnancy re-
spectively [9]. In our study, nuchal translucency above the
95t percentile occurred in 81% of Edwards’ Syndrome and
91% of Patau Syndrome.

Detection (DR) of Trisomy 18 and 13 in screening tests in
the first trimester of pregnancy, i.e. based on basal markers
(maternal age, NT, fetal heart rate and assessing the double
test) is approximately 87% at FPR 5.3% [4]. According to
Kagan et al. [13], when examining mother’s age, nuchal
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translucency and performing a biochemical test (double
test), the detection of Trisomy 18 and 13 is 97% and 94%
respectively at FPR 3.1%. In our studies, assessing maternal
age, nuchal translucency, fetal heart function and perform-
ing a double test at 4.5% FPR a detection rate (DR) of 81%
for Trisomy 18 and 13 was obtained (Tab. 4).

The nasal bone is an additional ultrasound indicator as-
sessed in screening tests in the first trimester of pregnancy
to assess the risk of Trisomy 21, 18 and 13[11-13].The nasal
bone does not occur in approximately 0.1-2.8% of healthy
fetuses [14]. Absence of the nasal bone in healthy fetuses
depends on the mother’s ethnicity [12]: most often it does
not occur in African-Americans (10.4%), less often in Asians
(6.8%), while the most rarely absence of the nasal bone is
found in Caucasians (2.8%) [15]. In our material, no nasal
bone in 3.02% of healthy foetuses was found. The nasal
bone is more often absent in the Trisomy 21 than in Trisomy
18 and 13 [12, 14]. In Edwards’' Syndrome, the nasal bone is
absent in about 52-80% of cases [15, 16], while in Patau’s
Syndrome in about 31-67% of cases [8, 12, 15]. Our results
show similar values — in 68% of fetuses with Trisomy 18 and
13 we did not find the presence of nasal bone.

In our study, after including the nasal bone assess-
ment into the screening, the sensitivity of the examina-
tion in each case was increased by about 10-20% (DR for
risk > 1: 300 from 84.1% to 93.2%, for risk > 1: 200 from
81.8% to 90.9%, for risk > 1: 100 from 68.2% to 81.8%, and
forrisk > 1:50 from 56.8% to 75%) . At the same time the false
positive results were reduced FPR from 7.1% at cut-off point
forrisk > 1: 300 to 1.1% at cut-off point for risk > 1:50 (Tab. 4).

After including the presence or absence of the nasal
bone assessment into the screening Kagan et al.[13] did not
observe in their studies changes in the detection of Trisomy
18 and 13 — at a cut-off point for 1:100 the detection of
Trisomy 18 and 13 remained on this level (DR for Trisomy
18:92%); DR for Trisomy 13:83%) with an FPR of 2.5%. In our
study, for a cut-off point of > 1:100 taking into account the
assessment of the nasal bone compared to the test without
assessment of the nasal bone, the sensitivity increased from
68% to 81%, with the same level of FPR — 2.2%.

We stated that the absence of a nasal bone was a very
accurate additional marker of Trisomy 18 and 13.The area
under the curve in the ROC analysis is statistically important
and noticeable (p < 0.0001). After including the nasal bone
screening an increase in DR was obtained with a decrease
in FPR. Therefore, we believe that the assessment of the risk
of Trisomy 18 and 13 should be carried out not only in scope
of mother’s age, fetal heart rate and nuchal translucency
thickness but also using an additional ultrasound marker
which is the presence or absence of the nasal bone. For this
reason, we agree with other authors [17] that nasal bone
assessment is a good marker of Trisomy 18 and 13, but we

disagree that it should not be considered in the trisomy risk
assessment algorithm.

CONCLUSIONS

Concluding, it should be noted that the qualitative anal-
ysis of the assessment of the nasal bone in the first trimester
significantly influences the improvement of screening val-
ues focusing on Trisomy 18 and 13 detection. In summary,
our research indicates a more effective type of Trisomy 13
and 18 screening using NT, double test, maternal age,
CRL and FHR as well as nasal bone presence and absence.
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Decorin levels in early- and late-onset preeclampsia
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ABSTRACT

Objectives: Preeclampsia (PE) is a pregnancy complication caused by typically limited proliferation, apoptosis, migration,
and invasion of extra-trophoblast cells. Decorin (DCN) is a decidua-derived transforming growth factor (TGF)-binding
proteoglycan which exerts multiple physiological functions such as collagen fibrillogenesis, myogenesis, angiostasis, and
restraining placental invasiveness by adversely regulate proliferation, migration, and invasiveness of human extravillous
trophoblast cells. Preeclampsia is mainly classified as early- and late-onset PE according to the timing of the disease onset.
In the present study, we aimed to investigate the DCN levels in early-onset PE (EOPE, < 34 weeks) and late-onset severe PE
(LOPE, = 34 weeks) and uncomplicated pregnancies.

Material and methods: In this case-control study, serum samples were obtained from 21 pregnant women with EOPE
and 29 pregnant women with LOPE, as well as from 38 healthy controls (n = 12 early-onset controls and n = 26 late-onset
controls) with uncomplicated pregnancies.

Results: The mean DCN level was statistically significantly higher in the early-onset PE controls than late-onset PE controls
(p = 0.040). Although the mean DCN level was higher in the early-onset PE controls than EOPE and LOPE groups, it did not
reach statistical significance (p =0.119 and p = 0.117, respectively).

Conclusions: Although DCN has been thought to play a role in the pathophysiology of PE, our study results show that DCN
is not a useful predictive marker of EOPE and LOPE. Further large-scale studies are needed to draw a definitive conclusion.

Key words: early-onset; late-onset; preeclampsia; decorin

Ginekologia Polska 2020; 91, 5: 262-268

INTRODUCTION

Hypertensive disorders in pregnancy are a major health
problem worldwide and preeclampsia (PE) is the most com-
mon complication [1]. Preeclampsia accounts for 3 to 5%
of all pregnancies and is one of the leading causes of ma-
ternal, fetal, and neonatal mortality and morbidity [2]. It is
mainly classified as early-onset (< 34 weeks) and late-onset
(= 34 weeks) [3]. Although initial symptoms are similar in
both conditions, they have unique biomarkers, genetic risk
factors, prognosis, and clinical characteristics [4].

Decorin (DCN), an extracellular matrix protein, is
a small leucine-rich proteoglycan expressed in connective
tissue. It contains a protein core and a single chondroi-
tin/dermatan sulfateglycosaminoglycan chain bound at
the N-terminal extension. Previous studies have shown that
DCN plays a role in the cell proliferation and formation of
collagen fibers and modulates certain cell functions (i.e.,
proliferation, dissemination, migration, and differentiation)
acting as a critical modulator of inflammation. In addition,
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DCN is a molecule which is highly expressed in reproduc-
tive tissues [5-71.

Decorin binds to the transforming growth factor-beta
(TGF-B) and activates signaling pathways. The TGF-3 binds to
its own receptor and induces phosphorylation of the Smad
family, which is one of the transcription factors, thereby,
modulating the transcription of collagen, matrix metallopro-
teinases (MMPs), and metalloproteinase tissue inhibitors [8].
Irrespective of these mechanisms, DCN stimulates phospho-
rylation of vascular endothelial growth factor (VEGF) and
insulin-like growth (IGF) receptor expressed by extra-villous
trophoblasts [9].

In the literature, alterations in the DCN levels have been
shown to be associated with PE. In a study, Gogiel et al. [10]
reported increased DCN levels of the umbilical cord vein wall
in patients with PE. Similarly, Siddiqui et al. [11] found that
increased DCN levels were predictors of PE even before the
onset of clinical symptoms. The link between DCN and PE
can be attributed to the impaired proliferation and migra-
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tion of trophoblasts and endothelial dysfunction, which are
thought to be responsible for adverse pregnancy outcomes
(APOs). On the other hand, there is a limited number of
studies showing the relationship between DCN and APOs
with controversial results.

Based on the pathophysiological mechanisms of PE, we
hypothesized that DCN would be useful in the diagnosis of
PE, particularly in early-onset PE. In the present study, we,
therefore, aimed to investigate the DCN levels in early-onset
PE (EOPE) and late-onset PE (LOPE) and uncomplicated
pregnancies.

MATERIAL AND METHODS

This prospective, case-control study was carried out at
Bursa Yiksek lhtisas Training and Research Hospital, Obstet-
rics and Gynecology outpatient clinics between January
2019and March 2019. A total of 88 participants aged between
18 and 35 years (n = 50 PE and n = 38 healthy controls) were
included in the study. The patient group was classified as
EOPE (n=21) and LOPE (n = 29). The control group consisted
of healthy women with singleton pregnancy with similar ges-
tational weeks who were under follow-up in our outpatient
clinics with uncomplicated pregnancies. Patients with chronic
hypertension, thyroid dysfunction, renal or cardiovascular dis-
ease, and multiple pregnancy were excluded from the study.
Of the control group, 12 were in the < 34" week of pregnancy
(early-onset PE controls) and 26 were in the > 34" week of
pregnancy (late-onset PE controls). A written informed con-
sent was obtained from each participant. The study protocol
was approved by the institutional Ethics Committee (2011-
-KAEK-25 2019/02-10). The study was conducted in accord-
ance with the principles of the Declaration of Helsinki.

Data including demographic data of the patients, ma-
ternal age, parity/gravida, last menstrual period, gestational
age, body weight and height, and systolic and diastolic
blood pressure were recorded. In those with unknown last
menstrual period, the gestational age was calculated based
on the crown-rump length as assessed by ultrasound in the
first trimester.

The diagnosis of PE was based on a systolic blood pres-
sure of = 140 mmHg or diastolic blood pressure = 90 mmHg,
measured twice in 4 to 6-hour intervals while resting, after
the 20t gestational week accompanied by 300 mg/dL pro-
teinuriain a 24-hour urine sample, or more than +1 protein-
uria in spot urine specimens. Early-onset PE was defined as
the onset before 34 weeks of pregnancy, while late-onset PE
was defined as the onset after 34 weeks of pregnancy. The
presence of intrauterine growth retardation (IUGR) defined
as an estimated fetal weight below the 10t percentile for
the gestational age birth.

All patients were followed during pregnancy. Data includ-
ing birth data, birth weight, and type of labor were recorded.

Biochemical Analyses

A 5-mL venous blood sample was drawn from each pa-
tient during their ward stay and from each healthy control
during outpatient visit. The samples were centrifuged at
3,500 rpm for 10 min and kept at —-80° until analysis. Serum
DCN levels were analyzed using the enzyme-linked immu-
nosorbent (ELISA) method.

Complete blood count and biochemical parameters
were analyzed. Complete blood count was analyzed us-
ing the Roche SYSMEX analyzer (Roche Diagnostics, Basel,
Switzerland). In addition, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), lactate dehydrogenase
(LDH), total bilirubin, hemoglobin, creatinine, uric acid, and
urinalysis were examined using the Synchron LX20 system
(Beckman Coulter Diagnostics, CA, USA).

Statistical Analysis

Statistical analysis was performed using the SPSS version
23.0 software (IBM Corp., Armonk, NY, USA). Descriptive data
were expressed in mean + standard deviation (SD), quartile
(25, 50th, and 75™), and number and frequency. The Kol-
mogorov-Smirnov test was used to test normal distribution of
continuous variables. The Kruskal-Wallis test was used to ana-
lyze significant differences between non-normally distributed
variables. The post-hoc Dunn test was performed to identify
groups with significant differences. The Fisher-Freeman-Halton
exact test was used to examine distribution of categorical vari-
ables. The Spearman’s correlation analysis was carried out to
examine the relationship between DCN levels and other vari-
ables. A p value of < 0.05 was considered statistically significant.

RESULTS

A total of 88 participants including 50 patients with PE
and 38 healthy controls were included in this study. Of the
patients, 21 had EOPE and 29 had LOPE. Of the healthy con-
trols, 12 were early-onset PE controls and 26 were late-onset
PE controls. Demographic and clinical characteristics and
biochemical analyses are shown in Table 1.

Although the mean body weight (p=0.001), body mass
index (p = 0.006), systolic (p = 0.001) and diastolic blood
pressure (p=0.001), ALT (p =0.001), hemoglobin(p = 0.016),
and creatinine (p = 0.001) levels did not significantly differ
between the either control group, these levels were sig-
nificantly lower in the control groups than EOPE and LOPE
groups. The mean AST level was similar between the control
groups and in the LOPE group, but was significantly lower
than the EOPE group (p = 0.001). On the other hand, there
was no significant difference in the platelet counts between
the control groups; however, the mean platelet count was
significantly higher than the EOPE and LOPE groups. In ad-
dition, the mean platelet count was significantly lower in
the EOPE group than the LOPE group (p = 0.001)
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Table 1. Demographic and clinical characteristics and biochemical analyses

EOPE LOPE Late-onset PE controls  Early-onset PE controls p
N 21 29 26 12
Mean 29.76 30.72 26.62 26.42
Age, year] SD 7.293 6.403 6.682 6.735 0,082
25th 23.50 25.50 21.75 22.00
Percentiles  Median 29.00 32.00 25.00 23.50
75t 37.00 36.00 31.00 32.00
N 21 29 26 12
Mean 90.482 76.73° 70.58°
SD 20.373 10.452 11.889
et i 1] 25th 76.00 74.00 69.50 61.50 0.001
Percentiles Median  80.00 90.00 79.00 68.00
75th 87.50 101.00 85.00 79.50
N 21 29 26 12
Mean 163.41 162.88 159.25
SD 5.172 6.755 6.930
i 2L 25t 159.00 160.00 159.50 154.00 0302
Percentiles Median 162.00 165.00 164.00 160.00
75t 166.00 166.50 167.25 165.00
N 21 29 26 12
Mean 31.86252 33.92842 28.9815P 27.8364°
SD 5.55135 7.76778 410810 4.43420
BMI, [kg/m?] 0.006
25th 29.1279 28.3595 26.7589 24.2936
Percentiles  Median 31.6337 34.8944 28.3356 26.1656
75t 34.4410 37.5954 32.0019 323027
N 21 29 26 12
Mean 162.86° 157.59 110.00° 110.00°
5%, mmHg SD 18.205 19.208 10.583 8.528 0.001
25th 150.00 150.00 100.00 100.00
Percentiles  Median 160.00 150.00 110.00 110.00
75t 175.00 165.00 120.00 120.00
N 21 29 26 12
Mean 104.76° 98.97° 65.77¢ 66.67°
DBR, mmHg SD 8.136 10.805 7.575 8.876 0.001
25th 100.00 90.00 60.00 60.00
Percentiles  Median 100.00 100.00 70.00 70.00
75t 110.00 100.00 70.00 70.00
N 21 29 26 12
Mean 243 272 2.23 233
SD 1.720 1.771 0.863 1.073
Gravida 0.876
25th 1.00 1.00 2.00 1.00
Percentiles  Median 2.00 2.00 2.00 3.00
75t 3.00 4.00 3.00 3.00
N 21 29 26 11
Mean 1.10 1.10 1.15 136
Party SD 1.221 1.263 0.881 1.206 0788
25th 0.00 0.00 0.75 0.00
Percentiles  Median 1.00 1.00 1.00 2.00
75t 2.00 2.00 2.00 2.00
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Table 1. Demographic and clinical characteristics and biochemical analyses (continued)

EOPE LOPE Late-onset PE controls  Early-onset PE controls p
N 21 29 26 12
Mean 0.33 0.62 0.08 0
SD 0.796 1.115 272 0
Abortus 0.057
25t 0 0 0 0
Percentiles  Median 0 0 0
75th 0 1.00 0
N 21 29 26 12
Mean 1.10 1.10 1.15 1.50
SD 1.221 1.263 0.881 1.243
Live birth 0.635
25th 0 0 0.75 0
Percentiles  Median 1.00 1.00 1.00 2.00
75th 2.00 2.00 2.00 2.75
N 21 29 26 12
Mean 109.522 146.93° 264.73¢ 272.00¢
SD 42.666 63.837 62.332 38.657
PLT, [103/mL] 0.001
25th 83.50 98.50 197.00 248.25
Percentiles  Median 96.00 140.00 275.00 263.00
75t 148.00 181.00 313.00 282.50
N 21 29 25 12
Mean 15.4572 14345 12.992% 10.950°
SD 5.6085 4,0497 3.4938 1.5193
WBC, [103/mL] 0.021
25th 10.800 11.200 10.350 9.525
Percentiles  Median 17.800 13.500 12.100 11.200
75t 19.650 17.750 16.350 11.600
N 21 29 26 12
Mean 10.6000? 10.6586% 11.5769° 11.5250°
SD 1.44948 1.18609 1.18061 1.25200
Hb, [g/dL] 0.016
25th 9.6000 9.8000 10.9000 10.4250
Percentiles  Median 10.9000 10.9000 11.8000 11.3000
75t 11.6000 11.5500 12.5000 12.6000
N 21 29 26 12
Mean 115.7619° 61.3448° 20.2308° 19.4167°
SD 66.05067 40.55972 8.18441 4,01040
AST, [IU/L 0.001
il 25t 50.0000 27.5000 13.5000 16.2500
Percentiles  Median 121.0000 46.0000 18.5000 19.0000
75th 152.0000 93.5000 25.0000 22,0000
N 21 29 26 12
Mean 111.3810° 53.3207° 16.2692¢ 12.6667¢
SD 76.59209 48.74625 9.15885 3.65148
ALT, [U/L] 0.001
25t 26.0000 21.0000 9.7500 10.2500
Percentiles  Median 117.0000 35.0000 13.5000 12.0000
75th 154.0000 70.0000 23.0000 15.7500
N 21 29 26 12
Mean 20.80952 15.3310P 8.6231¢ 6.43334
SD 6.87836 5.97764 2.37627 245872
Urea, [mg/dL] 0.001
25t 14.7000 10.7000 7.1750 4.6000
Percentiles  Median 21.7000 15.0000 8.4500 6.1000
75th 25.7000 18.3000 10.0500 8.0000
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Table 1. Demographic and clinical characteristics and biochemical analyses

EOPE LOPE
N 21 29
Mean 1.0648° .9500°
Creatinine, SD 33898 31988
[mg/dL] 25th 0.7450 0.7100
Percentiles Median  1.1000 0.8300
75t 1.2650 1.2000
N 21 29
Mean 30.48? 35.90°
Gestational week ° 2462 1366
p5a 28.50 35.00
Percentiles  Median 32.00 36.00
75t 32.00 37.00
N 20 29
Mean 1239.252 257245
S—— SD 475.448 722.840
p5a 847.50 1965.00
Percentiles  Median 1215.00 2530.00
75t 1527.50 3275.00
N 21 29
S Mean 10.8524 11.0276
SD 434714 3.86577
p5U 7.4000 8.4500
Percentiles ~ Medan 10.2000 9.5000
B 15.0000 13.8000

EOPE — early-onset preeclampsia; LOPE— late-onset preeclampsia; PE— preeclampsia; SD— standard deviation; BMI— body mass index; SBP— systolic blood

Late-onset PE controls  Early-onset PE controls p
26 12
.6688° .6558°
.14605 10757
0.001
0.5950 0.6025
0.6300 0.6750
0.7000 0.7175
26 12
37.12¢ 37.42¢
1.532 2.065
0.001
36.00 37.00
37.00 38.00
38.25 39.00
26 12
3044.23¢ 3003.33¢
581.914 622.405
0.001
2460.00 2912.50
3160.00 3150.00
3490.00 3350.00
26 12
9.9750 14.4250
4.56240 5.24632
0.040
8.0000 10.8250
10.1000 13.8000
11.8750 19.5000

pressure; DBP— diastolic blood pressure; PLT— platelet; WBC— white blood cell; Hb— hemoglobin; AST— aspartate aminotransferase; ALT— alanine aminotransferase

The mean DCN level was statistically significantly higher
in the early-onset PE controls than late-onset PE controls
(p =0.040). Although the mean DCN level was higher in the
early-onset PE controls than the EOPE and LOPE groups, it
did not reach statistical significance (p=0.119and p=0.117,
respectively). However, based on the p values of these vari-
ables, the difference between the groups may be of biologi-
cal relevance, although not statistically significant.

DISCUSSION

Preeclampsia is one of the complications of pregnancy
and is mainly classified into two types according to the time
of occurrence: early-onset PE (< 34t week of pregnancy)
and late-onset PE (= 34t week of pregnancy). 'Early-onset
PE occurs in about 10% of all preeclamptic cases and has
a complex pathophysiology, the main cause being abnor-
mal placentation with maternal predictive factors. It seems,
therefore, reasonable to gain a better understanding of the
underlying angiogenic imbalance in early- and late-onset
PE and to identify and treat candidate patients at the end
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of the first trimester, as the incidence of maternal vascular
malperfusion and placental vascular lesions are higher in
early-onset PE [12].

Failed trophoblast invasion has been proposed the main
pathogenetic mechanism in PE. Previous studies have dem-
onstrated that PE is a two-stage disorder: abnormal placen-
tation with reduced placental perfusion in the first stage
and maternal systemic pathophysiological changes in the
second stage. However, the exact underlying mechanism of
the lack of invasion of extravillous trophoblasts in PE remains
to be elucidated [13].

Implantation and placentation are essential compo-
nents of pregnancy which thoroughly rely upon funda-
mental biological processes invasive trophoblasts, growth
factors, growth factor binding proteins, proinflammatory
cytokines, proteoglycans, and including highly MMPs. The
regulation of MMP activity is the mainstay of these critical
processes. Dysregulation of these delicate processes may
result in a broad range of pregnancy abnormalities such as
PE, IUGR, preterm labor, and miscarriage [14].
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In the early period of pregnancy, the fetoplacental
development is mediated by a complex cascade system
containing growth factors, cytokines, and transcription
factors [15].Decorin is a product of both fetal mesenchymal
cells within the placenta and decidual cells in the endo-
metrium. Currently, the role of DCN in stem cell regulation
and in the underlying pathogenesis of PE and IUGR has
not been fully elucidated. During a recent study, Siddiqui
et al. [11] investigated the relation of DCN overexpression
in the chorionic villi and/or basal decidua with PE. They
reported that basal decidual cell-induced DCN overexpres-
sion was related to hypoinvasive phenotype with poor
endovascular trophoblast cell differentiation in PE. In ad-
dition, the authors found no significant change in DCN
levels depending on gestational age during the second
trimester in PE patients, although there was an inverse as-
sociation between the plasma DCN levels and body mass
index or body weight. Based on these findings, the au-
thors concluded that increased plasma DCN level might
be a predictor of PE before the onset of clinical signs. In
another study, Siddiqui et al. [11] found that DCN messen-
ger ribonucleic acid (MRNA) expression at the cellular level
showed significantly increased expression in basal plate
decidual cells within the placentas from PE (23 to 40 weeks
of gestation) patients than controls at all gestational age.
Similarly, Nandi et al. [16] found a significant difference in
the DCN staining of placental tissues between the PE and
control groups. However, at the tissue level, DCN mRNA
expression in chorionic villi was similar. In another study,
Nandi et al. [17] reported that elevated DCN levels in the
maternal blood could be a predictive biomarker for PE.

For a healthy pregnancy, the maternal blood vessel re-
modeling is driven by the extravillous cytotrophoblasts
rather than maternal endothelium. Reduced interstitial inva-
sion and endovascular cytotrophoblasts are associated with
IUGR. In their study, Weber et al. [18] described a variety of
trophoblast stem cell and pluripotency marker staining
patterns based on gestational age and placenta-associat-
ed pregnancy complications. The authors concluded that
PE, IUGR, and combined PE + IUGR are separate entities
based on the differential expression patterns within the
placentas complicated with placenta-associated pregnancy
complications. We believe that reduced DCN may lead to
uncontrolled proliferation and inadequate differentiation
of cytotrophoblasts, thereby, resulting in impaired ion-nu-
trition exchange and decreased hormonal synthesis. More
importantly, differentiation of cytotrophoblasts is the cor-
nerstone of healthy placental development in human [15].

In a study, Tan et al. [19] found that abnormal differentia-
tion of trophoblast stem cells was likely to be associated with
IUGR. Since certain types of IUGR and PE share a common
placental pathology, the authors concluded that overexpres-

sion of DCN in the placenta/decidua led to poor trophoblast
differentiation in an IUGR subgroup.

Caglar et al. [20] compared DCN levels between preg-
nancies complicated by idiopathic IUGR and uncomplicated
pregnancies and examined the possible relationship be-
tween DCN levels and clinical parameters. They found sig-
nificantly higher maternal serum DCN levels in complicated
pregnancies by IUGR and an about 8-times higher risk of
high maternal serum DCN levels in complicated pregnancies.

In a study, Murthi et al. [21] collected first trimester
tissues via chorionic villus sampling and investigated the
temporal relationship between subsequent development
of small for gestational age (SGA) and altered DCN expres-
sion. The DCN mRNA were determined via using real-time
polymerase chain reaction (PCR) and DCN proteins via im-
munoblotting. The authors showed that DCN mRNA and
protein significantly decreased in the placentas from the
first-trimester SGA-pregnancies. The aforementioned study
is to the first to report a temporal relationship between sub-
sequent development of SGA and altered placental DCN ex-
pression in the literature. Similarly, in a previous study of the
same researchers, the DCN expression significantly reduced
in IUGR compared to gestation-matched controls [22].

The mean DCN level was statistically significantly higher
in the early-onset PE controls than late-onset PE controls
(p =0.040). Although the mean DCN level was higher in the
early-onset PE controls than EOPE and LOPE groups, it did not
reach statistical significance (p=0.119and p=0.117, respec-
tively). However, based on the p values of these variables, we
suggest that the difference between the groups may be of
biological relevance, although not statistically significant.

Nonetheless, there are some limitations to this study.
First, due to the prospective design of the study and ter-
mination of the data cut-off date, the number of patients
in the control group cannot be increased. Second, we were
unable to perform immunohistochemical staining for DCN
expression of placental tissues. Despite the lack of any sta-
tistically significant difference in the maternal serum DCN
samples between the early-onset and late-onset PE groups,
no data are available whether there is a significant differ-
ence in the DCN level of placental tissues due to the lack of
immunohistochemical stating.

In conclusion, although DCN has been thought to be in-
volved in the pathophysiology of PE, our study results show
that DCN s not a useful predictive marker of EOPE and LOPE.
However, these results might have been yielded due to small
sample size of our study. Therefore, further large-scale stud-
ies are needed to draw a definitive conclusion. Furthermore,
it would be more helpful to gain an insight into the role of
DCN in the pathophysiology of PE by measuring the DCN
mMRNA expression in the basal plate decidual cells within the
placenta with immunohistochemical staining.
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ABSTRACT

Objectives: Intrahepatic cholestasis of pregnancy (ICP) is significantly more often associated with an abnormal perinatal
outcome compared to a group of healthy pregnant women.

The aim of the study was to analyse the correlation between the adverse perinatal outcome and the biochemical parameters
in pregnancy complicated by cholestasis, and to assess their predictive value for neonatal complications.

Material and methods: Eighty-six patients with ICP were divided into 3 groups according to their fasting serum bile acid
level [group | n =60, 10-39.90 pmol/L; group Il n =20, 40-99.90 umol /L; group Il n =6, TBA (total bile acids) = 100.00 pmol/L].
Linear regression models were created to determine the relation of serum TBA, ALT, and AST concentration with total adverse
perinatal outcome, defined as an occurrence of at least one perinatal outcome: stillbirth, preterm birth, spontaneous and
iatrogenic preterm birth, presence of meconium in amniotic fluid, Apgar score (< 7 in 5th min), pH from umbilical artery
(< 7.1), necessity for NICU admission, the presence of breathing disorders, and the need to perform phototherapy.

Results: TBA > 40.00 umol/L is connected to an elevated risk of the occurrence of total adverse perinatal outcome (OR=4.17,
p=0.0037, AUC=0.62, p=0.046). TBA > 40.00 umol/L is a predictor of preterm birth (OR 2.3, p=0.0117), iatrogenic preterm
birth (OR 2.5, p=0.006), admission to NICU (OR 2.38, p = 0.0094), intubation or assisted ventilation (OR 2.16, p=0.0301), and
phototherapy (OR 2.0, p = 0.0438). The threshold value of TBA for the need for phototherapy was 52.7 umol/L (AUC = 0.67,
p =0.0089) and for preterm birth, 32.1 umol/L (AUC = 0.62, p = 0.0251).

Conclusions: Pregnant women with ICP and TBA serum level over 40.00 umol/L have a worse prognosis regarding obstetric
outcomes. The concentration of bile acids is a predictor of the occurrence of adverse perinatal outcomes, although the
concentration of ALT and AST failed to show such a connection.

Key words: cholestasis; bile acids; adverse obstetric outcomes
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INTRODUCTION

The birth of a healthy, full-term newborn is the most
important goal for every obstetrician. This task becomes
achallenge especially if the pregnant woman, who was com-
pletely healthy, becomes ill during pregnancy. Intrahepatic
cholestasis of pregnancy (ICP) is an illness that emerges in
1% of pregnant women in the second or at the beginning of
the third trimester [1]. Cholestasis of pregnancy is the most
common liver disorder occurring during pregnancy, with
symptoms most commonly subsiding shortly after birth [2].
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It is a benign liver condition, however, due to the itching
that occurs at night, it can be troublesome for a pregnant
woman [3]. Cholestasis is manifested by elevated serum bile
acid (TBA, total bile acids) and aminotransferases levels. In
fewer than 10% of cases, cholestasis is accompanied with
jaundice [4]. Although the disease is benign for the pregnant
woman, it may be very dangerous for the foetus, because
it is significantly more often associated with an abnormal
perinatal outcome, including stillbirth as the most serious
one, compared to a group of healthy pregnant women [5].
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Among other negative events for the newborn resulting
from cholestasis, we observe spontaneous and iatrogenic
preterm birth, a worse postnatal condition evaluated on
the basis of the pH of the umbilical cord blood and Apgar
score, hypoxia, the presence of meconium in the amniotic
fluid, and admission to a neonatal intensive care unit (NICU)
[6]. Despite numerous hypotheses (placenta microstructure
disorders, foetal arrhythmia), the mechanism increasing the
risk of such complications, including stillbirth in cholestasis
patients, has not been identified yet. Also, no therapies
preventing this complication exist [7-9]. The meta-analyses
carried out so far have led to a conclusion that the occur-
rence of adverse obstetrics outcomes, including stillbirth,
is associated with the concentration of bile acids in the
pregnant woman [10]. Kawakita et al. [11] demonstrated
that a concentration of TBA =100 pmol/L is correlated with
the risk of stillbirth, and a concentration > 40.0 ymol/L is
correlated with the presence of meconium in the amniotic
fluid. Based on the meta-analysis carried out by Glanza et
al,, it can be concluded that cholestasis with a concentration
of bile acids < 40.00 umol/L will not impact the increase in
risk of foetal complications [12]. However, Chen et al. [13]
have shown that an adverse obstetric outcome is affected
by a concentration of TBA > 57.55 pmol/L. The mentioned
neonatal complications occur unpredictably, without any
perceivable preceding symptoms. Currently, the only tool
for assessing the risk of an abnormal perinatal outcome
is the evaluation of the concentration of bile acids in the
pregnant woman's serum.

Aim of the study
The aim of the study was to analyse the correlation be-
tween the adverse perinatal outcome and the biochemical
parameters in pregnancy complicated by cholestasis, and
to assess their predictive value for neonatal complications.

MATERIALS AND METHODS
Patients

The analysis included 86 patients with diagnosed In-
trahepatic Cholestasis of Pregnancy (ICP), hospitalised
in the Gynaecological and Obstetrics Clinical Hospital of
Poznan University of Medical Science (GPSK). The research
was conducted from January 2017 until December 2018.The
protocol of the study was approved by the Bioethics Com-
mittee of the Poznan University of Medical Sciences of
Karol Marcinkowski in Poznan (1062/16/01.12.2016 and
197/18/01.02.2018). An informed written consent was ob-
tained from each of the patients participating in the study.

The intrahepatic cholestasis of pregnancy was diag-
nosed on the basis of clinical symptoms (presence of itchi-
ness without skin changes) and abnormal laboratory tests
results: elevated concentration of TBA in the serum meas-

ured in fasting blood = 10.00 pmol/L, and concentration of
aminotransferases: alanine aminotransferase (ALT) > 33 U/L,
aspartate aminotransferase (AST) > 32.00 U/L [14]. The ex-
clusion criteria included: other conditions causing pruritus,
chronic/acute liver and bile duct diseases (viral or autoim-
mune hepatitis, primary biliary cholangitis, acute fatty liver,
obstructive jaundice, cholecystolithiasis), pre-eclampsia,
HELLP syndrome. Each of the women who qualified to par-
ticipate in the study were Caucasian.

The pregnant women with ICP were divided into
three groups, based on the fasting bile acid levels in the
serum, reflecting the severity of the illness. Group |, with
TBA concentration of 10-39.90 pmol/L, n = 60 (69.77%)
with mild cholestasis, group Il — TBA 40-99.90 umol/L,
n =20 (23.25%) presenting ICP with medium severity, and
group Il —TBA = 100.00 umol/L, n = 6 (6.98%), comprised
of patients suffering from severe cholestasis (Tab. 1) [5].

Treatment

After the diagnosis of cholestasis, all patients were treat-
ed with ursodeoxycholic acid (UDCA), starting with a dose
of 250 mg three times a day. The medicine’s dose was modi-
fied subject to the lack of therapeutic effect when treated
with a minimal dose (intensified itchiness reported by the
patient, elevated TBA level), every few days. The maximal
applied dose did not exceed 1500 mg/day.

The concentration of bile acids and aminotransferases
was monitored twice a week, or daily, in selected cases.

Every pregnant woman had cardiotocography done four
times a day and ultrasonography, along with evaluation of
blood flows in the foetal vessels once or twice a week.

Blood from pregnant women suspected of cholestasis
was collected from the ulnar vein. The evaluation of bile
acids, aminotransferases and bilirubin was performed in
GPSK Central Laboratory.

Termination of pregnancy was planned based on TBA
levels and the week of pregnancy when cholestasis was diag-
nosed. In the case of mild cholestasis (TBA < 40.00 umol/L),
the birth took place following the recommendations of
PTGIP (the Polish Society of Gynaecologists and Obstetri-

Table 1. Characteristics of patients with cholestasis of pregnancy

Analysed variable
Quantity 86

30 (22-46)°
Gravidity (number of past pregnancies) 1 (1-6)2

TBA 10-39.9 pmol/L n =60 (69.77%)
TBA 40-99.9 umol/L n =20 (23.25%)
TBA = 100 pmol/L n =6 (6.98%)

amedian (range)

Examined group

Age [years]
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Table 2. Demographic and laboratory characteristic of pregnant women with mild and severe cholestasis

TBA < 40.0 pmol/L n=60

Age [years] mean + SD 31+4
Gravidity, median (range) 1(1-6)
Gestational age at diagnosis [weeks], median (range) 33(20-39)
TBA at diagnosis [umol/L], median (range) 17.1(7.9-37.3)

AST at diagnosis [U/L], median (range)
ALT at diagnosis [U/L], median (range)

cians), after the foetus’ lungs have matured after the 38th
week of pregnancy [15]. With TBA = 100.00 umol/L, the
termination of pregnancy took place following the stimula-
tion of maturity of the foetus’ lungs, after the 34t week of
pregnancy, and with TBA 40-99.9 umol/L — after the 36"
week of gestation. Depending on the level of cervix matu-
ration, labour was preinduced with 3 g of dinoprostone in
cervical gel or a Foley’s catheter, while oxytocin in infusion
pump was used for induction, as per GPSK scheme (5 IU
oxytocin with 49 ml of solvent (0.9% NaCl or 5% glucose),
infusion starts at 3 mL/h flow, increased by 0.5 mL/h every
30 minutes, up to 6 mL/h).

In the absence of favourable prognostic conditions for nat-
ural labour, the pregnancy was ended by caesarean delivery.

Laboratory examination
The concentration of aminotransferases and the total
serum bile acid levels were measured using the electro-
chemiluminescence method on a Cobas 6000 apparatus
(Roche, Basel, Switzerland).

Analysed perinatal outcomes

The following obstetrics outcomes were analysed for
the specified groups of patients: the total adverse perinatal
outcome, stillbirth, preterm birth, spontaneous preterm
birth, iatrogenic preterm birth, presence of meconium in
the amniotic fluid, Apgar score (< 7 in 5t minute), pH from
the umbilical artery (< 7.10), the necessity for NICU admis-
sion, the presence of breathing disorders, and the need to
perform phototherapy.

The occurrence of at least one of the above analysed
perinatal outcomes was considered a total adverse perinatal
outcome.

Statistical analysis
For ROC curve analysis, MedCalc Software (Ostend, Bel-
gium) was used. SigmaStat version 3.5 software (Systat Soft-
ware, Inc., Point Richmond, CA, USA) was used for statistical
analysis. The results were analysed using the Mann-Whitney
rank sum test for variables with a non-parametric distribu-
tion. Linear regression models were created to determine

97.95 (16.7-339.2)
183.4(13.5-620.8)

TBA > 40 pmol/L n=26 p value
315 0.904
2(1-4) 0.287
33(13-39) 0.723
66.3 (40.1-171.3) <0.001
167.9 (28.7-695.2) 0.026
276.7 (29.6-1228.9) 0.034

the relationship of serum TBA, ALAT, AspAT concentration
with selected obstetric failures. The Chi-square test and the
Fisher Exact Test were used for the assessment of the distri-
bution of the tested characteristics. P < 0.05 was considered
statistically significant.

RESULTS
Perinatal outcomes

The analysed groups of pregnant women did not differ
in terms of demographics. The average time in which chol-
estasis occurred, both mild and severe, was the 33" week of
pregnancy. However, biochemical parameters, such as TBA,
AST and ALT concentration, differed significantly statistically
between the groups of pregnant women with a mild form
and those with a severe form of cholestasis. (Tab. 2)

The patients with TBA = 40.00 umol/L gave birth on
average two weeks earlier in relation to women with mild
cholestasis, which was a statistically significant difference
(36th vs 38t week, p = 0.0087). No statistically significant
differences in the manner of pregnancy termination, the
percentage of multiple pregnancies, birth weight in the
percentage of newborns, whose weight was lower than the
10t and the 3™ percentile were found in both groups of
patients. In the examined group of pregnant women with
cholestasis, 67 had a single pregnancy, 18 had a twin preg-
nancy and one had a triplet pregnancy.

Total adverse perinatal outcome

Among the analysed group of 86 pregnant women
with intrahepatic cholestasis, an adverse perinatal outcome
was found in 50 women, which included 31 of 60 women
(52%) with mild cholestasis, and 19 of 26 women (73%) with
a severe form of the illness. This difference was statistically
significant (p = 0.0076). An adverse obstetrics outcome
applied to 42 of 72 (58%) newborns from mothers with
TBA < 40.00 umol/L, and 26 of 34 (76%) newborns from
mothers with TBA concentrations > 40.00 pmol/L.

No stillbirths and no newborn deaths occurred with any
of the patients in the examined groups.

In the group with severe cholestasis, pregnancies ended
prematurely significantly more often than in the group with
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Table 3. Perinatal outcomes of patients with mild and severe cholestasis

TBA < 40.0 pmol/L; n = 60 TBA = 40 pmol/L; n =26 p value
Gestation age at delivery [weeks], median (range) 38 (31-41) 36 (29-39) 0.00872
Multiple pregnancy, n (%) 12 (20%) 7 (27%) 0.669°
Birthweight [g], mean £ SD 2942 + 639 2688 + 771 0.0770°¢
Birthweight (percentile) < 10 percentile 6 (8%) 2(6%) 0.6687P
< 3 percentile 4 (5%) 0 N/A
Route of delivery, n (%)
Vaginal 21 (35%) 15 (58%) 0.0501°
Caesarean section 33 (55%) 10 (38%) 0.1589°
Vacuum 6 (10%) 1 (4%) 0.3378P
Total adverse perinatal utcome (1 22 ewborns 5% 26 ewborns (164 s
Stillbirths 0 0
Preterm delivery < 37t week of gestation (n) (%) 14 (23%) 14 (54%) 0.0055°
Spontaneous (n) (%) 5(38%) 2 (14%) 0.38454
latrogenic (n) (%) 9 (62%) 12 (86%)
NICU admission (n) (%), 23 (32%) 17 (50%) 0.0660°
NICU length of stay [days], median (range) 4(3-42) 5(3-90) 0.04722
Ventilation (n) (%) or intubation 11 (15%) 10 (29%) 0.082°
Phototherapy (n) (%) 11 (15%) 13 (38%) 0.0066°
Breathing problems (n) (%) 14 (19%) 11 (32%) 0.1337P
Presence of meconium — stained amniotic fluid (n) (%) 7 (10%) 8 (24%) 0.0531P
Apgar score < 7 at 5t min. after birth (n) (%) 2(3%) 1 (3%) 0.9531P
Umbilical arterial pH < 7.10 (n) (%) 1(1%) 1 (3%) 0.2111b

aMann-Withney Rank Sum Test; Pchi Sqare; ‘Student U-test; 92 x 2 Fisher Exact test

mild cholestasis (54% vs 23%, p = 0.0055). In both groups,
the decision to terminate gestation before term was more
frequent than the occurrence of premature spontaneous de-
livery, and was 62% and 86%, respectively, for patients with
aTBA concentration of < 40.00 pumol/L and = 40.00 umol/L.
The newborns from mothers with severe cholestasis were
hospitalised in NICU compared significantly to the new-
borns of mothers with mild cholestasis (5 days vs 4 days,
p =0.0472) and required phototherapy more often (38% vs
15%, p = 0.0066). However, the necessity to apply ventila-
tion, the occurrence of breathing disorders, the presence
of meconium in the amniotic fluid, the Apgar score in 5th
minute, and the number of newborns born with a pH from
umbilical artery of < 7.10 did not differ between the groups
(Tab. 3).

Biochemical markers
Total adverse perinatal outcome
The average TBA concentration in the group of preg-
nant women with an adverse perinatal outcome was
statistically significantly higher in relation to the women
with a normal obstetrics outcome, and was, respectively,

452 +40.5 vs. 25.7 £ 15.3; p = 0.0028. This correlation was
confirmed for single pregnancies p = 0.042. No statistical
differences were found in the Aspat and Alat concentra-
tions between women with adverse and normal obstetrics
outcomes.

Based on the conducted analysis, it was found that, in the
group with more severe cholestasis (TBA = 40.00 umol/L),
the chance of the occurrence of a total adverse perinatal
outcome is 4.17 times higher than in relation to the group
with mild cholestasis (p = 0.037) (Tab. 4). This relationship
was separately confirmed for single pregnancies (OR 3.79,
p = 0.0127), but no dependence was found for multiple
pregnancies (p = 0.9838) (Tab. 4a). The predictive accuracy
of the TBA concentration (> 40.1 umol/L) for a total adverse
perinatal outcome was confirmed by means of a ROC curve
(p =0.046) (Tab. 5).

Preterm births
The analysis of the relation of elevated TBA
(=40.00 umol/L) with the occurrence of preterm (iatrogenic
and spontaneous) birth shown a statistically significant rela-
tionship (OR 2.3, p=0.0117) inrelation to pregnant women
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Table 4. OR for predictors of adverse perinatal outcomes in

intrahepatic cholestasis of pregnancy

Adverse perinatal

outcome Predictor OR  95%Cl p value
TBA? 417 1.59-10.93 0.0037
7] EIEEIEES AST? 071 048-139  0.4468
perinatal outcome
ALT® 0.74 0.39-1.40 0.3509
TBA? 2.3 1.21-4.49 0.0117
Preterm births ASTP 0.84 0.39-1.79 0.649
ALT® 0.78 0.44-1.40 0.4048
TBA? 2.5 1.30-4.85 0.006
::itrrt‘;ge“'c preterm  psto 095 042-211 08922
ALT® 090 0.50-1.64 0.7423
TBA? 238 1.24-4.58 0.0094
Admission to NICU ASTP 146 0.63-3.39 0.3815
ALT® 272 0.90-2.99 0.4723
TBA? 2.16 1.08-4.34 0.0301
Ventilation ASTP 1.28 0.44-3.76 0.6512
ALT® 134 0.61-2.91 0.4647
TBA? 2.00 1.02-3.93 0.0438
Phototherapy ASTP 1.06 041-2.75 0.9014
ALT® 089 047-1.71 0.7338
TBA? 1.88 0.97-3.68 0.0634
Breathing disorders ASTP 122 047-3.21 0.6805
ALT® 123 0.61-245 0.5612
P TBA? 198 0.81-4.86 0.1361
meconium in ASTP 227 037-1406 03791
gl ALT 249 062-1005  0.2005

2Reference category is 0-39.9 umol/L; PReference category is 0 < 40 1U/L;
Reference category is 0 < 40 IU/L

with a lower TBA concentration. The chance of preterm
labour for a single pregnancy was 2.9 (p = 0.0259), but this
dependence was not confirmed for multiple pregnancies
(p=0.3041) (Tab.4a). Based on the ROC curve analysis, it was
found that a TBA concentration of > 32.0 umol/L is an opti-
mal predictive factor of preterm labour (p =0.0251) (Tab. 5).

latrogenic preterm birth
Higher concentration of TBA (= 40.00 umol/L) was a sig-
nificant predictive factor for iatrogenic preterm birth, OR
2.5, p = 0.006 (Tab. 4). This correlation was confirmed for
single pregnancies OR 4.2, p = 0.0082, whereas a higher TBA
concentration was not a predictor of pregnancy ending in
multiple pregnancies (p = 0.3082) (Tab. 4a).

Newborn admission to NICU
For the group with the most severe cholestasis, TBA
was a predictor for admitting the newborn to the neona-
tal intensive care unit (OR 2.38, p = 0.0094) (Tab. 4). The

chance of admission of a neonate born by a mother with
aTBA of = 40.00 umol/L to NICU for a single pregnancy was
2.6 times higher than for newborns born by mothers with
alow TBA concentration (p = 0.0373). This dependence was
not confirmed with multiple pregnancies p =0.2026 (Tab. 4a).

The use of intubation or ventilation
The correlation of TBA concentration with the use of
ventilation showed a statistically significant difference be-
tween the analysed groups (p =0.0301). For newborns born
by mothers with more severe cholestasis, the chances of
the necessity of ventilation were almost twice as high OR
2.16 (Tab. 4).

The use of phototherapy

The chances for the necessity of phototherapy for new-
borns from patients with a higher TBA concentration was
twice as high as for mothers with a mild form of cholesta-
sis OR 2.0, which was a statistically significant correlation
p =0.0438 (Tab. 4). Based on the ROC curve analysis, it was
found that a concentration of TBA > 52.70 umol/L is a predic-
tive factor of phototherapy p = 0.0089 (Tab. 5).

Breathing disorders
TBA concentration was not a predictor of the occurrence
of breathing disorders, p = 0.0634 (Tab. 4).

Presence of meconium in amniotic fluid
There was no correlation between the concentration
of TBA and the presence of meconium in amniotic fluid,
p=0.1361 (Tab. 4).
The concentration of neither AST nor ALT was a predic-
tive factor of any of the analysed adverse perinatal out-
comes.

DISCUSSION

In the present study, the correlation of bile acid and
aminotransferases levels with an adverse perinatal out-
come in 86 pregnant women with intrahepatic cholesta-
sis of pregnancy was analysed. Our study has shown that
pregnant women with a TBA of > 40.00 umol/L serum level
experienced an adverse obstetrics result significantly more
often than pregnant women with a lower TBA concentration.

In the group of patients suffering from severe choles-
tasis, over 70% of the women and 76% of the newborns
experienced adverse perinatal outcomes, including preterm
labour, the presence of meconium in the amniotic fluid, ad-
mission of the newborn to NICU, the necessity to intubate,
and the use of phototherapy. Our results are consistent with
the data presented by other authors. In 2017, Cui et al. pre-
sented a meta-analysis of 1,928 patients with cholestasis of
pregnancy, in which they assessed the relationship between
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Table 4a. OR for predictors of adverse perinatal outcomes in intrahepatic cholestasis divided on single and multile of pre

TBA? 3.79 1.33-10.82 0.0127 1.01 0.32-4.57 0.9838
Total adverse perinatal outcome ASTP 044  0.17-1.13 00884  n/ad

ALT® 0.60 0.3-1.21 0.1551 n/ad

TBA? 291 1.17-7.40  0.0259 2.17 0.46-9.50 0.3041
Preterm births AST® 039 0.16-0.94 0.0364 n/a

ALT® 0.53 0.24-1.18 0.1212 0.59 0.12-2.77 0.4998

TBA? 4.20 1.45-12.12 0.0082 1.73 0.60-4.93 0.3082
latrogenic preterm births ASTP 050  0.19-1.31 0.1565  n/ad

ALT 0.90 0.35-2.33 0.8296 0.29 0.06-1.38 0.1196

TBA? 2.60 1.06-6.38 0.0373 2.09 0.67-6.52 0.2026
Admission to NICU ASTP 1.14 0.42-3.06 0.7957 0.3705 0.09-1.44 0.1536

ALT 130 0.57-3.2 0.5032 n/ad

TBA®? 2.16 1.08-4.34 0.0301 0.80 0.11-5.96 0.8298
Ventilation ASTP 1.28 044-3.76  0.6512 0.59 0.15-2.31 0.4509

ALT 134 0.610-291 0.4674 1.02 0.52-4.12 0.9825

TBA®? 1.05 0.4-2.8 0916 224 0.83-6.0 0.1095
Phototherapy ASTP 0.99 0.37-2.64 0.9833 137 0.41-4.54 0.604

ALT 0.63 0.3-1.32 0.2239 n/ad

TBA®? 1.60 0.58-4.46 0.3671 1.96 0.75-5.16 0.1717
Breathing disorders ASTP 0.95 0.31-2.87 0.9245 0.58 0.03-10.08  0.7108

ALT 1.24 0.47-3.27 0.6695 0.96 0.31-2.96 0.9424

TBA? 1.7 0.33-6.47 0.6089 2.55 0.66-9.76 0.1732
Presence of meconium in amniotic fluid AST? n/ad 033  0.02-1.19 04611

ALT 1.84 0.27-2.37 0.5294 3.36 0.38-30.08  0.2779

2Reference category is 0-39.9 umol/L; PReference category is 0 < 40 1U/L; “Reference category is 0 < 40 IU/L; 9not applicable. All patients represented the same category

Table 5. Results of ROC curves analysis of TBA predictive values for negative neonatal outcomes

Total adverse 0.62

serE e | |[BE-071] 40.1 41.43[29.8-53.8] 87.88[71.8-96.5] 3.42 0.67 87.9 414 0.046
Phototherapy ([)66578-0 76] 52.7 54.17 [32.8-74.4] 84.34[74.7-91.4] 3.46 0.54 50.0 86.4 0.0089
X 0.62
Preterm births [0.53-0.72] 321 55.56[40.0-70.3] 72.58[59.8-83.1] 2.03 0.61 59.5 69.2 0.0251
the TBA serum level and the risk of an abnormal perinatal risk of the occurrence of a total abnormal perinatal outcome,
result. The authors concluded that an increase of the TBA preterm labour, the presence of meconium in amniotic fluid,
level to = 40.00 pmol/L is related to a significantly increased hypoxia, and breathing disorders in newborns [6].
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In our study, we found a significantly higher percent-
age of preterm births in the group of patients with more
severe cholestasis. In a study of 106 pregnant women with
cholestasis, Chen et al. showed that a concentration of
TBA = 40.15 pmol/L is connected to an almost fourfold
increased risk of preterm delivery as compared to pregnant
women whose TBA concentration is lower than this value.
In pregnancies complicated with cholestasis, the number
of preterm births grows with the increase of the concentra-
tion of bile acids [16]. The results from collective data from
meta-analyses also indicate an elevated risk of spontaneous
preterm delivery (OR =3.47) and iatrogenic preterm delivery
in pregnant women with cholestasis [5].

In our research, the high percentage of preterm births
was due to the high rate of occurrence of iatrogenic preterm
labours for both TBA concentration ranges, and was, respec-
tively, 62% and 68% for the group with mild and severe chol-
estasis. Such high percentages of interventions result from
the high proportion of multiple pregnancies (20% and 27%,
respectively, in the group with mild and severe cholestasis),
and, or primarily to avoid the most serious complication of
cholestasis, which is intrauterine foetal death. None of the
patients with cholestasis who gave birth in GPSK during
this period had intrauterine foetal death or neonatal death.
In 2019, Ovadia et al. published a meta-analysis of data
5557 patients with intrahepatic cholestasis of pregnancy,
concerning the relationship of bile acid serum concentration
with stillbirth. Interpretation of the results obtained allowed
the formulation of conclusions that only a concentration of
bile acids of over 100.00 umol/L is related to an increased risk
of stillbirth [5]. The risk of intrauterine foetal death increases
regardless of pregnancy advancement. The concentration
of bile acids does not exceed 100.00 umol/L in most of the
pregnant women suffering from cholestasis. In this group of
patients, the risk of stillbirth is comparable with the risk for
the general population of pregnant women, in both ranges,
40-100 umol/L, and < 40 pmol/L.

The group of 6 pregnant women whose bile acid con-
centrations exceeded 100.00 umol/L seems, from a clinical
perspective, the most interesting one. The average age in
that group was 29.6 years (28-32 years). For five of them,
it was the second pregnancy, and only one woman had
cholestasis in the previous pregnancy. In this group, two
patients were in twin pregnancy. Two patients gave birth
in completed the 37t week of pregnancy, and four prema-
turely (respectively, in the 31%, 33", 34t, and 36t week of
pregnancy). In this group of patients, the average TBA serum
concentration was 135.20 pumol/L (102.00-171.30 umol/L),
AST 230.77 U/L (36.00-350.60 U/L), ALT 356.72 U/L (52.30-
-521.90 U/L). Caesarean section was performed on 5 of
the 6 patients. Although the presence of meconium in the
amniotic fluid was present twice, all newborns had normal

pHin the umbilical cord blood (> 7.3) and the Apgar score in
5t minute ranged from 7 to 10. Three newborns were admit-
ted to NICU: the twins born in the 315t week due to breathing
disorders and the necessity to apply mechanical ventilation,
and one of the twins from the 33 week for the same rea-
son. These three newborns also required phototherapy. In
both twin pregnancy cases, the decision to terminate the
pregnancy was based on very high concentrations of bile
acids, which increased despite treatment. In the pregnancy
which ended in the 315tweek of pregnancy, HELLP syndrome
developed additionally.

In our study, neonatal problems significantly more often
concerned babies of mothers with severe cholestasis. These
newborns were significantly more frequently prematurely
born, stayed longer in NICU and required phototherapy
more often. Similar results were presented by Garcia-Flores
et al. [17] who, in a group of 52 newborns from 47 preg-
nant women with cholestasis, found significantly more fre-
quent adverse neonatal outcomes, including the presence
of meconium in the amniotic fluid, admission to NICU, and
neonatal global morbidity.

Our analysis of the relation between adverse obstetrics
outcomes and serum bile acids and aminotransferases level
showed that a TBA concentration of over 40.00 umol/L is
connected to an elevated risk of the occurrence of total
adverse perinatal outcome (OR=4.17,p=0.0037, AUC0.62,
p = 0.046). ATBA of > 40.00 umol/L was also a predictor of
preterm labour, iatrogenic preterm labour, admission to
NICU, intubation, assisted ventilation, and phototherapy.
The correlation was confirmed for single pregnancies, but
was not visible in multiple pregnancies, probably due to
the small number of patients within the group. In the paper
from 2017, Chen et al. [13] showed that a concentration of
TBA = 57.55 pmol/L was a significant predictor of the oc-
currence of an adverse obstetrics outcome (OR = 3.214).
The results obtained by Celik et al. [18] show that both pre-
term births and admission to NICU take place significantly
more often if the concentration of TBA in the serum exceeds
34.00 umol/L. Our analysis of ROC curves showed that a TBA
of > 32.00 umol/L was a significant predictor of preterm
delivery, while aTBA of > 52.70 umol/L was a significant pre-
dictor for phototherapy. The above-cited authors showed
that the presence of meconium in the amniotic fluid, and
foetal distress occur significantly more often if cholestasis
occurs before the 34™ week of pregnancy, regardless of the
concentration of bile acids [18]. Our study fails to confirm the
results obtained by the above authors. In our material, the
average time of onset of both mild and severe cholestasis
was the 33 week of pregnancy. A study published by Oztas
et al. showed that a TBA concentration of = 51.00 umol/L is
a predictor of a low Apgar score in pregnant women with
cholestasis. We did not confirm this relationship [19].
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Unfortunately, adverse outcomes of pregnancy com-
plicated by cholestasis may occur despite the treatment
and reduction of the bile acid serum level [20]. Based on
a randomised controlled trial (PITCHES), whose objective
was to evaluate whether the application of ursodeoxycholic
acid reduces the percentage of adverse perinatal outcomes
in women with intrahepatic cholestasis of pregnancy, it was
found not to have such an impact. Serious adverse events
took place in both the treated group and the placebo group.
In both groups, intrauterine foetal death occurred (twice in
the placebo group and once in the UDCA- treated group).
The stillbirths took place in the 35t and the 37t weeks of
pregnancy [21].

The monitoring of pregnant woman with cholestasis
should include systematic tests of bile acid serum level and
active proceedings, involving elective early termination of
pregnancy, in particular with high (> 100.00 pmol/L) con-
centrations of bile acids. Therefore, these women should
be hospitalised in centres where bile acid concentrations
are routinely tested, ready for immediate termination of
pregnancy and specialist care for premature newborns.

The analysis we presented confirms that a higher TBA
concentration is connected with adverse obstetric result in
ICP patients. It may be concluded, following the analysis, that
pregnant women with aTBA serum level over 40.00 umol/L,
have a worse prognosis regarding obstetric outcomes. The
concentration of bile acids is a predictor of the occurrence
of adverse perinatal outcomes, although the concentration
of ALT and AST failed to show such a connection.
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ABSTRACT

Objectives: This study aims to analyze the conditions of ovarian preservation during adnexal torsion surgery, and safety
of ovarian preservation.

Material and methods: A retrospective analysis of 130 patients, who underwent surgery for ovarian benign tumor pedicle
torsion in Fujian Provincial Maternal and Child Health Hospital from June 2013 to June 2018, was conducted. This study
analyses the possible risk factors affecting the operation method using multiple logistic regression and analyses the com-
plications and the recovery of ovarian function after the treatment of the ovarian preservation.

Results: Among these patients, 58 received ovarian cystectomy, while 72 received ovariectomy. There was no significant
difference in terms of age, preoperative blood, operation time and surgical bleeding volume between the two groups
(p > 0.05). However, there was a significant difference in preoperative adnexal blood flow, abdominal pain to the surgical
interval, and a collection of torsion cycles (p < 0.05). There was an increased risk of ovarian resection in patients whose blood
flow of the annex disappeared, whose time of abdominal pain was long, and whose number of twists were significant. For
the preservation group, there were no increases in postoperative complications.

Conclusions: According to clinical indicators, such as preoperative adnexal blood flow, abdominal pain to the interval of
surgery and the number of torsion cycles, it was determined whether it was feasible to keep the ovary. Retaining the ovary

is safe, effective and feasible in adnexal torsion.

Key words: appendix torsion; ovarian preservation; postoperative follow-up; surgical management
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INTRODUCTION

The torsion of female fallopian tubes, ovaries, or both is
called adnexal torsion (AT), which account for 2.7% of all gy-
necologic acute abdomen cases [1], while 71% of cases occur
in women of childbearing age [2]. In traditional surgery, the
affected adnexa should be resected to prevent the risk of
acute pulmonary embolism. The removal of adnexal mass-
es may effect female fertility and endocrine function [3].
With the development of medicine, conservative surgery for
maintaining ovarian preservation in young women has been
given increasing attention in recent years, but it remains dif-
ficult to solve the problem on how to avoid thromboembo-
lism and ensure the recovery of ovarian blood supply func-
tion [4]. The present study retrospectively classifies 130 cases
of adnexal torsion cases in Fujian Provincial Maternal and
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Child Health Hospital from June 2013 to June 2018. Fur-
thermore, the possible conditions for ovarian preservation
and the follow-up records of the prognosis of patients were
analyzed and summarized.

MATERIAL AND METHODS
1.1 General information

From June 2013 to June 2018, Fujian Maternal and
Child Health Hospital admitted 130 cases of adnexal tor-
sion, who were within the 12-45 years old age range (after
menarche-before menopause). These patients underwent
routine preoperative examination to eliminate surgical con-
traindications. Furthermore, adequate information was col-
lected from all patients prior to the surgery. Patients who
needed ovarian preservation are willing to bear the risk
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Table 1. Comparison of the general information for the preservation group and resection group (mean + SD)

Group Cases Age [yl Mean diameter of tumor [cm] Duration of Torsion [h] Intraoperative blood loss [mL]
Preservation 58 27.05+7.37 7475 +2.40 31.40 +24.03 60.00 + 35.06

Resection 72 30.74 £ 8.64 8.384+2.58 42.65+41.10 51.20 +£40.10

t -2.227 -1.816 -1.100 0.615

p 0.068 0.894 0.288 0.195

Table 2. Analysis of other factors in the preservation group and resection group

Factors B
Preoperative blood picture 0.156
Operation time -0.110
Interval from abdominal pain to operation -0.016
Intraoperative blood loss 0.001
Twists number -0.576
Attachment blood flow -1.160

p OR 95% Cl
0.764 1.169 0.421 3.244
0.754 0.896 0.451 1.782
0017 0.984 0.971 0.997
0.821 1.001 0.994 1.008
0.037 0.562 0.372 0.967
0.000 0313 0.181 0.542

B — Regression coefficients; p — Significance (p-value); OR — Odds ratio; C| — confidence interval

Table 3. Comparison of general conditions after the operation
between the two groups (mean + SD)

Group Cases WBC(A109/L) MaxT[°C] :::’;iit';l

Preservation 58  1009+346  37.29+042 59+201
Resection 72 9684309  3730£034 87207
t 0.637 -0.159 -2.525

p 0.921 0.094 0.029

WBC — white blood cell count; Max T — Postoperative maximum body
temperature

of postoperative thromboembolic disease, ovarian re-dis-
tortion, necrosis, infection and secondary surgery. Among
these patients, 58 received ovarian cystectomy (preservation
group) and 72 received adnexal resection (resection group).
Table 1 presents the overall situation of the two groups.

1.2.1 General treatment
Patients in both groups, who provided adequate infor-
mation prior to surgery, received laparotomy or laparoscopic
surgery. All pathological findings were benign. Each patient
received anti-inflammatory symptomatic treatment and
subcutaneous injection of low molecular weight heparin
of 2,500-5,000 units daily, until discharge.

1.2.2 Follow-up
Postoperative follow-ups were conducted to determine
whether there are any complications in patients with ovar-
ian preservation, such as thrombosis, concurrent infection
and secondary surgery. In order to evaluate the recovery of
ovarian function, these patients were followed up for two

years after surgery for menstruation, restoration of blood
supply, menstruation and dominant follicles that affect the
adnexa, and basic endocrine. The fertility status of women
with fertility needs were also determined.

1.2.3 Statistical methods
SPSS 23.0 software was used for the statistical analy-
sis. Data were analyzed by t-test, unconditional single factor,
and multi-factor logistic regression. P < 0.05 was considered
statistically significant.

RESULTS

1. There were no statistically significant differences in
terms of age at onset, time of operation, blood loss
during the operation and tumor size between the two
groups (Tab. 1). However, there were statistically sig-
nificant differences in the number of torsion cycles, the
interval from onset to the operation, and in the adnexal
blood flow signals before the operation (Tab. 2).

2. There were no statistically significant differences in
blood picture and maximum temperature between
the resection group and preservation group, while the
difference in time of postoperative hospitalization was
statistically significant (Tab. 3).

3. Laparoscopic surgery was performed for 39 patients
(39/58) in preservation group and 26 patients (26/72)
in the resection group. In the preservation group,
there were no serious complications, such as septice-
mia thromboembolic events and infarction. At one
month after the operation, the color doppler ultra-
sonography examination indicated that the blood flow
of the affected side was restored. After 2-3 months,
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the average levels of basic hormones were as follows:
E2 of 30.21 + 5.78 pg/mL, FSH of 4.68 + 0.66 IU/L, LH
of 5.01 £ 0.98 IU/L. Furthermore, the menstruation re-
covered within three months, and dominant follicles
were observed in 2-6 months by color Doppler ultra-
sonography. Among these cases, 33 had a successful
pregnancy and the delivery was within two years after
the operation. Furthermore, no abortion or premature
delivery occurred.

DISCUSSION

Pedicle torsion of ovarian cyst often takes ovarian is-
chemia as the main pathophysiological change, accompa-
nied by necrosis and infection [5]. Since the torsion of the
ovarian cyst pedicle has a higher risk of rupture, embolism
and even deatbh, it is clinically suggested that the operation
should be performed as soon as possible after the diagno-
sis, and that the adnexectomy should be performed after
clamping the pedicle of the tumor [6]. With the aggravation
of the tendency of younger onset of ovarian cysts in recent
years, the ovarian preservation in the pedicle torsion of ovar-
ian cysts has gained increasing attention, while the condi-
tions for ovarian preservation have been rarely discussed [7].
In the present study, it was found that the number of tor-
sion cycles, preoperative blood flow of the adnexa, and the
interval from onset time to operation were lesser, better and
shorter in the preservation group, when compared to the re-
section group. Studies have shown that when the onset time
is short, the number of torsion cycles is few. Furthermore, the
preoperative color Doppler ultrasonography indicated that
there were blood flow signals in the adnexa, and that young
patients, excluding malignant risk, could receive adnexal
preservation operation, while postoperative complications
should be closely followed up. Once torsion of the adnexal
cystis diagnosed, emergency surgery is required in principle.
Meanwhile, in order to prevent the thrombus from falling
off and leading to thromboembolism, the operator usually
adopts the resection of the affected adnexa as a traditional
method [6]. During the operation, the pedicle of the torsion
is clamped and removed, which is not feasible for torsion
reduction [8]. However, in recent years, with the increasing
awareness of the protection of ovarian function, the torsion
of the adnexa has been increasingly preserved during the
operation. Recent reports have indicated that thromboem-
bolism complications (such as pulmonary embolism) does
not increase after the reduction of adnexal torsion [9, 10].
In fact, the incidence of pulmonary embolism in the case of
adnexal torsion is very low (some studies report an incidence
of 0.2%) [11], and thromboembolic events after conservative
surgery only rarely occur. In the present study, the preserva-
tion surgery of the adnexa was performed on 58 patients,
and the reduction of the torsion followed by cyst removal

was performed during the operation. There were no serious
complications caused by the thrombus detachment. Further-
more, there were no significant signs of infection in any of
the cases after the operation, and there were no statistically
significant differences in the highest postoperative tempera-
ture and white blood cell count between the preservation
group and resection group. However, the length of stay was
significantly lower in the preservation group than in the
resection group, and the difference was statistically signifi-
cant. Therefore, it can be considered that the reduction of
torsion does not necessarily lead to complications, such as
thromboembolism and serious infection.

With the deepening of the understanding of this dis-
ease, more and more scholars have tended to perform ovar-
ian cyst resection and reduction. Some scholars have consid-
ered that the removal of the ovarian reduction cyst can be
performed after the arteriovenous ligation of the affected
side. On the one hand, this can prevent the venous throm-
bosis from falling off and causing an embolism[12]. On the
other hand, this preserves the patient’s adnexa. However,
this destroys the main blood vessels of the ovaries, and has
a significant impact on the ovarian function of the affected
side. In the present study, the surgery in the preservation
group was successfully performed, and the blood vessels
were not damaged. Furthermore, the postoperative basal
endocrine hormone level did not exhibit a decline in ovar-
ian function.Those who had fertility needs, excluding other
factors that may cause infertility, had a successful pregnancy
within two years after the operation. These results show
that conservative surgery of the adnexa torsion can better
protect the fertility and endocrine function of patients.

In the past, the laparotomy exploration was a standard
surgical procedure for adnexal torsion. In recent years, with
the development of laparoscopy, and the advantages of
rapid postoperative recovery, most scholars have supported
laparoscopic surgery to rescue the torsion of the ovary [13].
In the present study, laparoscopic surgery was performed
on 39 patients (39/58) in the preservation group and on
26 patients (26/72) in the resection group, and the aver-
age length of hospital stay was significantly shorter, when
compared to the laparotomy. The difference was statistically
significant (5.03 £ 2.62 vs 6.82 + 3.33, p = 0.020). Therefore,
the preferred surgical procedure for ovarian benign tumor
pedicle torsion is laparoscopic exploration [14].

In summary, although surgeries, such as the torsion
reduction of adnexa cysts, cannot be considered completely
safe, as far as the existing clinical studies are concerned, it
can be considered that this type of surgery is of low risk and
controllable. The number of torsion cycles, the onset time
and the signal of preoperative blood flow are the key refer-
ence factors that allowed the investigators to make these
clinical decisions. For patients with fertility desires, the func-
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tion of the affected adnexa should be preserved as much
as possible. However, the article also has its limitations. For
example, retrospective studies cannot analyze causality and
the sample size is limited. So more strictly designed, rigor-
ously controlled, and large-scale multi-center clinical trials
are still needed to determine how to effectively distinguish
reversible ischemic adnexa from irreversible necrotic adnexa
and identify laboratory indicators that can objectively reflect
the vitality of adnexal torsion with good applicability.
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ABSTRACT

The education of new generations of doctors faces major challenges. The education system should ensure access to modern
and effective educational techniques. Medical simulation is a method that is developing very dynamically. Currently, every
medical university in Poland has access to the facilities of a Medical Simulation Centre. Many types of simulations can be
used. The variety of techniques is considerable. Starting from simple trainers, through advanced patient simulators to hy-
brid simulation or virtual reality. Thanks to their use, it is possible to teach basic medical procedures in a safe way, without
compromising the patient’s intimacy. An additional advantage is the possibility to train in an interdisciplinary team. The
aim of this work was to present the possibility of using medical simulation as a method of effective and interesting teaching
of medical students in the field of gynaecology and obstetrics. The authors described different techniques and levels of
simulation sophistication. The basic tasks of the teacher were also described. The paper may be an interesting complement
to the knowledge of education for each physician involved in the work with students.

Key words: high fidelity simulation training; medical education; patient safety; quality of health care; gynaecology
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INTRODUCTION

In interventional specialties, including obstetrics and
gynaecology, being on call is necessary to gain skills in
dealing with medical emergencies. Young doctors very often
simultaneously take shifts in accidents & emergency (A&E)
department or ambulance. Shifts like this, often called
“a school of life”, are necessary to gain technical, communi-
cative and decision making skills.

In 2016, according to the Central Statistics Office,
122,000 patients in A&E where receiving obstetrics and
gynaecology treatment. In 2017 this number increased to
127,900 [1]. A good example of this can be hypertensive
emergencies. The number of women in Poland suffering
from pregnancy-induced hypertension (PIH) is estimated
on the level of 30 000 per year. Pre-eclampsia is being
diagnosed in around 2-3% of those patients, but there
is still a high risk of death for both mother and a child.
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On the world scale according to World Health Organiza-
tion (WHO) 12% of all maternal deaths is connected to
eclampsia. [2, 3]. Placenta previa is one of the most common
causes of perinatal complications [4]. Over 50% of infants
delivered in out-hospital setting receive less than 10 points
in APGAR scale [5]. Breast cancer is the most frequently
recognized cancer among Polish women and is in second
place as a cause of death among this group of diseases. In
2012 17,000 of new cases were recognized [6]. The above
statistics point out that the ability to recognize maternal
or neonatal lethal conditions as well as correct treatment
is a real challenge for every doctor, regardless of specialty.
The question is if the medical education system is capable
to teach students practical skills, which will help them to
conquer this challenge?

The main task of medical simulation is to create realis-
tic working conditions, so the student can perform proce-
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dures in a real-time and real-conditions. Clinical education
is an inevitable part of medical education but has many
limitations. It is not always possible for all students to per-
form all necessary procedures. Moreover, if a patient is in
deteriorating condition, the treatment is often given by
the most experienced specialist. As a result, students have
limited ability to make their own decisions. It turns out that
less than 4% of residents of obstetrics and gynaecology are
confident in their ability to perform procedures without
further training. It is estimated that only 28% of people
responsible for training residents in this area believe in the
effectiveness of learning using phantoms [7].

The purpose of this paper is to familiarize the reader with
the medical simulation as an effective teaching method, that
can be used in the process of education of medical students.

MODERN FORMS OF SIMULATION

The history of using simulation in obstetrics goes back
to the late 19th century. Several types of labour simulators
were created then, but one of them — the Budin-Pinard
phantom was recommended by J. Whitridge Williams in the
paper presented at the Congress of the American Medical
Colleges. Since then, the use of simulators has become less
popular because an increasing number of women were giv-
ing birth in hospitals, which gave doctors the opportunity
to train skills in real conditions [8].

Although simulation is often associated with teaching
resuscitation, its possibilities go much further. Itis currently
considered one of the most effective methods of education
at the pre- and post-graduate level [9, 10]. The dynamic de-
velopment of technology has brought new opportunities to
use simulations in obstetrics and gynaecology. The degree
of the realism of performed activities and environmental
conditions is called fidelity of simulation. Fidelity is affected
by physical and technical conditions, as well as psychologi-
cal and environmental factors. In the simplest division we
can distinguish the simulation of low and high fidelity.

Low fidelity simulation

Low fidelity simulation is most frequently used to prac-
tically perform a short fragmentary action or procedure.
A couple examples of simple evaluations used in gynaecol-
ogy and obstetrics are breast or gynaecology examination
simulators (pelvic). They enable the simulation of appro-
priate pathology and the analysis of anatomically correct
patients. Thanks to such simple verification, the student
focuses on the examination itself without the need to com-
municate with the patient. These simulators are usually
made of silicone. The possibilities are wide ranging: from
setting the weight of the breast through various types of
pressure sensors testing the pressure on the glands. Simula-
tors for gynaecological examination can be complete phan-

toms of a woman or only a part of her body. Thanks to
such solutions, not only gynaecological examination can be
practiced, but also swab collections, performing vaginal
ultrasound, learning the correct anatomical structures and
various types of pathologies. Simple standards can also be
used in conjunction with a standardized patient. This allows
creating an advanced and sophisticated scenario, that helps
to provide patient-doctor interaction.

There is a wide range of simulators and standards avail-
able on the market. The construction of the appropriate
phantom and its technological advancement can be se-
lected depending on the level of experience and skills of
the students.

Endoscopy is often used in gynaecology. The ability
to operate the endoscope especially under the control of
a camera image is often used in simulation. These devices
allow to acquire psychomotor skills that are necessary to
perform procedures, that is why they can be used at vari-
ous stages of education. A study on the effectiveness of
such a method was carried out. A virtual patient was used
in resecting the uterine myoma and evaluating the entire
procedure. This study showed a significant skills improve-
ment in all training’s participants [11].

High fidelity simulation

High fidelity simulation provides a high level of inter-
activity and realism for the learner. Nowadays advanced
patient simulators are available on the market (HPS, Hu-
man Patient Simulator), which in very realistic way can mimic
more adequately very specific functions such as physiologi-
cal and pathological reactions. Modern HPS can imitate
presence of the pulse, allows to measure blood pressure,
to perform electrocardiography and ultrasonography, to
auscultate the chest, examine the abdomen, check pupillary
reaction. Seizures, bleeding, sweating, speech, cry, cough or
change of the skin colour to cyanotic, pale or yellow can be
presented. Neonatal simulators can mimic body movement
and muscle tension. Moreover, different pathologies from
massive haemorrhage, through eclampsia to cardiac arrest
can be presented. There are also complex labour simula-
tors.They have various options for setting and programming
scenarios. Focusing only on a delivery, physiological and
pathological delivery can be programmed. A child may be
born in various positions. Figures 1-3 show various trainers
and simulators used to teach the delivery. Adequate simula-
tion type should be chosen based on recipients’knowledge
and skills. Introducing very complex simulation cases on the
early stages of education, may discourage students from
participating in this form of learning. After passing through
various stages of teaching activities, knowledge and skills
can be combined using increasingly advanced scenarios by
moving to high fidelity simulations. Crofts et al. compared
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Figure 1. Childbirth trainer for hybrid simulation

Figure 2. Simple mechanical childbirth trainer

simulation performed with low and high fidelity. Healthcare
workers were supposed to deal with shoulder distortion dur-
ing labour simulation. Both methods improved the results of
shoulder dystocia treatment. The use of an advanced simula-
tor gave additional benefits resulting from the possibility of
assessing the force used to perform the manoeuvre, as well
as communication with the patient [12].

There are also reports of using medical simulation as
a tool to check the correct functioning of multi-stage com-
plex medical procedures. Polish research team Puslecki et
al. for the first time in Europe, used this method to test the
possibility of using extracorporeal membrane oxygenation
(ECMO) therapy in a patient after cardiac arrest, respiratory
failure and cardiotoxic substances poisoning. In this experi-
ment, one simulator was used at the pre-hospital stage, early
hospital care and the operating room. The scope of activities

Figure 3. Human Patient’s Simulator

was very wide - from chest compressions to deep veins
cannulation. This example shows that simulation can go far
beyond the walls of teaching rooms [13].

One of the simulation techniques that most faithfully
reflects the doctor’s working conditions is the use of a stand-
ardized patient (SP). His role is performed by an actor who
plays the role of a patient. SP can be both volunteers and
full-time employees. Some universities organize training,
during which SP work with actors, psychologists and health-
care professionals. SP should be prepared to fulfil the role of
the patient and therefore must have appropriate knowledge
about the patient’s life, current chief complaints and past
medical history. Introducing SP into the simulation gives
the opportunity to teach not only the correct diagnosis
of disease entities, but also a professional approach to the
patient, verbal and non-verbal communication, the ability
to break bad news, and to deal with a difficult patient.

TEACHER PARTICIPATION IN SIMULATION

The role of the teacher leading the scenario varies de-
pending on the technique or method chosen. In low fidelity
simulation, the teacher’s task s to present the activity and su-
pervise their correct performance by each student. Therefore,
the lecturer must be familiar with the equipment used, the
type of trainer and the procedure itself. High fidelity simula-
tion is a bit more demanding because it involves the need to
operate the simulator. Learning objectives are achieved by
creating a scenario according to which the exercise will run.
The duration of the scenario varies from 10-20 minutes. De-
pending on the learning objectives, it is possible to create
an environment for the patient’s room, operating theatre,
delivery room, ambulance, apartment or street. Simulation
centres are most often equipped with properly prepared
rooms imitating real conditions. The benefit of these classes
is to familiarize the students with the conditions in which he
or she will find himself performing professional activities.

www. journals.viamedica.pl/ginekologia_polska 283



Ginekologia Polska 2020, vol. 91, no. 5

Figure 4. Speculum examination trainer

Figure 5. Speculum examination trainer — interior view

Student’s work in the simulation room should take
place without the teacher’s direct presence. The person
running the scenario should be in the control room and
react to the student’s activities by changing the simulator’s
vital signs. Possible negative consequences resulting from
a mistake should occur during the scenario, so that the
studentis aware of them and has a chance to correct them.
Concerning students’ decisions, the priority is to make
the scenario the basis for further reflection. Safe ways of
making mistakes in simulated conditions without risking
the health and life of patients is impossible in teaching at
the patient’s bedside.

Each scenario may be recorded and then presented
to students during debriefing. This is the most important
part of the simulation. Students together with the teacher
analyse their activities. During debriefing the good and bad
elements of the procedure should be discussed. The student
should draw conclusions for the future. It is possible only
when, independently or guided by the teacher, using clinical
reasoning, he or she finds the essence of the problem. An
important task of the lecturer is to create safe conditions
both during training and in the following debriefing.

PATIENT EXAMINATION

The advantage of the simulation method is the ability
to learn how to perform the correct examination before the
start of clinical classes. There are papers presenting that 33%
of medical graduates have never conducted a gynaecologi-
cal examination [14]. According to patients, the consent or
refusal of a vaginal examination was influenced by factors
such as: gender (with a predominance of women), age (for
the benefit of older students), less formal behaviour and
past gynaecological examination experience [15].

Dinh et al. demonstrated the benefits of teaching medi-
cal students to perform ultrasound examinations using
a standardized patient [16]. Whereas Nitsche et al. [17] con-
cluded that 73% of third-year students were able to correctly
assess the degree of cervical dilatation with an accuracy
of 1 cm after simulation training with the use of a trainer.
A trainer for teaching per vaginam examination was pre-
sented on figures 4 and 5.

The best method to learn breast examination is to use
hybrid simulation. It is a combination of the two methods
described earlier, where the standardized patient puts on
a breast trainer. A student not only performs palpation, but
also interacts with a patient. The superiority of this method
over testing the trainer alone was demonstrated both in
terms of change detection and student satisfaction [18].

LEARNING TEAM-WORK AND
INTERPERSONAL COMMUNICATION

Patient safety during life-threatening situations largely
depends on the effectiveness of interdisciplinary teams. In
1999, a landmark report was published, which highlighted
medical errors and patient safety. The committee that is-
sued this document states that those responsible for the
organization of healthcare must develop programs based
on team training, especially when thinking about medics
working in critical care [19].

Such a team cannot work effectively based only on
the procedures, excellent equipment and technical skills
of team members. Itis important that people with different
medical background participate in one training. Austral-
ian researchers have shown a significant improvement in
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test results after joint classes preceded by a lecture and
instructional video. This form of training was very positively
assessed by students. On the other hand, in the opinion
of working medics, it allows them to better treat obstetric
emergencies [20, 21].

In one of the papers published in 2018, the authors in-
dicated that simulation allows better separation of roles in
an interdisciplinary team and acquisition of good practices
such as mutual respect [22]. Researchers from the Nether-
lands found that thanks to the creation of interdisciplinary
teams and training based on simulation, the quality of life,
quality of health education as well as the quality of medical
care during pregnancy are increased [23]. It has also been
proven that simulation-based training is an effective strate-
gy forimproving communication skills between team mem-
bers and between the doctor and the patient’s family [24].

Draycott et al. assessed the impact of joint training of
anaesthesiologists, obstetricians and midwives on reduc-
tion in perinatal asphyxia and neonatal hypoxic-ischemic
encephalopathy. Infants born with 5-minute Apgar score
of < 6 decreased from 86.6 to 44.6 per 10,000 births [25].
The above paper indicates the indisputable value of joint
exercise of students from various fields of study already at
the stage of undergraduate education.

SIMULATION IMPACT ON PATIENT
TREATMENT RESULTS

Medical simulation, especially low-fidelity, allows learn-
ing how to perform medical procedures in comfortable
conditions and without a risk for patients. Mannell et al. [26]
found that the use of high-fidelity simulation significantly
increased the absorption of knowledge and practical skills
related to receiving physiological delivery among medical
students. Other authors specify that already two or three
45-minutes sessions during which each student had the op-
portunity to receive delivery twice in a session was adequate
to obtain minimum competence 6 months after the training.
As a result of this form of education, it is also possible to
learn more effectively how to deal with shoulder distortion
or the management of postpartum haemorrhage [27-29].

After training medical staff from the delivery ward, which
used the method of medical simulation, the percentage of
neonates requiring assisted ventilation fell from 7.3 t0 5.9. At
the same time, 24-hour mortality decreased from 11.1/1000 to
7.2/1000 [30]. Moreover, previous simulation training im-
proved management of postpartum haemorrhage reduced
the incidence of this complication from 2.1% to 1.3% [31].

Two eight-hour simulation trainings conducted at
one-year intervals resulted in a decrease in the number of
patients requiring transfusion of five or more blood units [32].

Draycott et al. showed that the development of good
training based on medical simulation has a directimpact on

the safety of patients in delivery wards. They created a cur-
riculum that aimed to focus on reducing the frequency of
neonatal injuries during delivery. It turned out that the inci-
dence of perinatal injuries decreased from 9.3% to 2.3% [33].

LOSS OF KNOWLEDGE

The human mind is not perfect. The skills acquired dis-
appear over time. After one-day simulation training in the
field of emergency obstetrics, outcomes fell after about
three months and after a year there were no significant
changes compared to the group that did not participate
in training [34].

On the other hand, the skills of emergency management,
both in obstetrics and resuscitation of neonates, acquired
during training decreased at different intervals between
6 and 12 months. Adding simulation exercises immediately
before students begin clinical classes, improves their ability
to assimilate knowledge, slows their loss compared to the
group that starts classes in a traditional way [35-36].

SUMMARY AND CONCLUSIONS
Medical simulation is a good method of teaching basic
skills as well as expanding knowledge in gynaecology and
obstetrics among medical students. It gives a wide range
of possibilities from learning to perform simple manual
activities, through more complex procedures, to managing
available equipment and personnel. It should be used at
the beginning of education and precede classes with the
participation of patients. The greatest benefits are obtained
when classes using medical simulation are repeated regu-
larly. Starting clinical classes with a one-day course based
on this method, repeating it at the end of the class and then

after a year could bring positive teaching results.
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ABSTRACT

Rare multiple congenital malformations/developmental disorders are challenging in clinical diagnosis. The introduction
of next-generation sequencing (NGS) has revolutionized this diagnostic by offering multigene panels or whole-exome
sequencing. However, if there is no possibility to perform NGS or if we are facing prenatal ultrasound results, clinical diag-
nostics is even more difficult. For a selected group of congenital metabolic disorders, resulting from defects in cholesterol
biosynthesis (called cholesterolopathies), application of gas chromatography-mass spectrometry (GS-MS) may provide or
orientate diagnostics. The most common of these is Smith-Lemli-Opitz syndrome (SLOS), but in this publication, we also
want to introduce other cholesterolopathies and draw attention to the possibility of non-invasive prenatal diagnosis of SLOS.
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INTRODUCTION

Cholesterol (cholest-5-en-3beta-ol) is a chemical com-
pound belonging to specific lipids called steroids, which
common feature is the presence of a carbon skeleton, com-
posed of four coupled rings (steran) (Fig. 1).

In the human body, it occurs in plasma, blood and tis-
sues in both free and fatty acid esterified forms. Endogenous
cholesterol is mainly synthesized in the liver, intestines and

CHj3 CHg

CH3

HO

Figure 1. Cholesterol (C27H460) with marked side groups (hydroxyl
and methyl)
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skin, as well as in the central nervous system [1]. The hu-
man brain contains 23% of the cholesterol circulating in
the body. Most of it is synthesized in oligodendrocytes
and accumulated in myelinated axon sheaths, but it is also
found in the cells of neurons and astrocytes. The blood-brain
barrier prevents the penetration of cholesterol from the
bloodstream, which excludes the regulation of cholesterol
levels in the brain through supplementation [1]. The optimal
amount of cholesterol in the human body is determined by
the correct course of the process of its biosynthesis, which
may be disturbed in discussed below syndromes.
Although the developing fetus attempts to synthesize
cholesterol, in the first weeks of pregnancy, it uses mainly
maternal cholesterol. Its transport through the membranes
of the secondary yolk sac (during the first eight weeks
of gestation), and later the placenta (when trophoblast
takes over its nutritional role) to the fetal circulation,
determines the proper development of the embryo and
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Figure 2. Part of the cholesterol biosynthesis pathway (modified from
Nowaczyk MJM, Cunniff C. 2012. Smith-Lemli-Opitz syndrome and
other disorders of cholesterol biosynthesis: An introduction. Am J
Med Genet Part C Semin Med Genet 160C: 239-241).

the development of most organs. Cholesterol molecules
collected by the embryo participate in signalling pathways
crucial for embryonic development — they regulate the
function of sonic hedgehog (SHH) proteins [2]. These pro-
teins determine the survival and migration of nerve cells
and important nuclear receptors, such as the transcription
factor for alpha-fetoprotein, which, by binding to DNA GATA
sequences, enables the transcription of numerous genes

involved in the development of crucial organs [3].
Congenital defects in enzymes of the cholesterol biosyn-

thesis pathway have recently emerged as significant causes
of congenital anomalies. Patients with these metabolic dis-
eases present with different malformations that involve
many organs and systems [4-6]. To date, nine disorders due
to enzymatic defects in post-squalene cholesterol biosyn-
thesis have been identified (Fig. 2). These are:

1. Smith-Lemli-Opitz syndrome (SLOS, OMIM: 270400),

2. X-linked dominant chondrodysplasia punctata type
2 (CDPX2, OMIM: 302960) and MEND (male EBP disorder
with neurological defects; OMIM: 300960),

3. Congenital hemidysplasia with ichthyosiform erythro-
derma and limb defects syndrome (CHILD syndrome,
OMIM: 308050),

4. Sterol-C4-methyloxidase-like deficiency (SCAMOL defi-
ciency, OMIM: 607545),

5. CK syndrome [named for the initials of the original
proband] (OMIM: 300831),

6. Greenberg/HEM dysplasia (hydrops-ectopic calcifica-
tion-moth-eaten skeletal dysplasia, OMIM: 215140), (this
phenotype is likely due to a laminopathy, but is usually
discussed with inborn errors of cholesterol synthesis,
see Table 1 for causative details),

7. Antley-Bixler syndrome with ambiguous genitalia (cy-
tochrome P450 oxidoreductase deficiency, POR defi-
ciency, OMIM: 201750),

8. Desmosterolosis (OMIM: 602398),

9. Lathosterolosis (OMIM: 607330).

SMITH-LEMLI-OPITZ SYNDROME

The best-known among the listed diseases is
Smith-Lemli-Opitz syndrome caused by a low activity of
3B-hydroxysteroid-D7-reductase (7-dehydrocholesterol re-
ductase, DHCR?). Its role is to convert 7-dehydrocholesterol
(7DHC) into cholesterol in the Kandutsch-Russell pathway
and 7-dehydrodesmosterol into desmosterol in the Bloch
pathway (Fig. 3).

Desmosterol is mainly present in the brain [7]. SLOS, first
described in 1964, is also the first multiple malformation
syndrome attributed to an inborn error of sterol synthesis
[8, 9]. The consequence of a malfunctioning enzyme is
primarily the accumulation of 7-DHC in blood and tissue
and probably 7-dehydrodesmosterol in the brain [10]. Be-
sides, acting in cells A7,A8-isomerase converts 7-dehy-
drocholesterol into 8-dehydrocholesterol, and ,similarly,
7-dehydrodesmosterol in 8-dehydrodesmosterol) [11].
Studies have shown that patients with milder symptoms
have normal cholesterol levels in the membranes of nerve
cells, which is probably due to its local synthesis. At the
same time, it seems that disease symptoms may also be
caused by the accumulation of 7,8-dehydrodesmosterol
or its oxidised metabolites [10].

Although its clinical presentation may vary, SLOS is
usually characterized by prenatal and postnatal growth
retardation, microcephaly, moderate to severe intellectual
disability, and multiple major and minor malformations,
including characteristic facial features, cleft palate, cardiac
defects, postaxial polydactyly, 2-3 toe syndactyly, hypospa-
dias, and undervirilization of the genitalia in males [9, 12,
personal observation]. There are also data suggesting
higher intrauterine mortality of SLOS-affected fetuses [13].
The reported manifestations of Smith-Lemli-Opitz syn-
drome during the prenatal period (presented in Tab. 1)
include, among others: intrauterine growth retardation
[14, 15], low maternal unconjugated estriol (MSUE3) [16],
or a combination of very rare congenital anomalies, such
as ulnar hypoplasia, vertebral segmentation anomalies,
congenital pulmonary adenomatoid malformation, fused
lungs, laparoschisis, holomyelia, and hypothalamic hamar-
toma [17].
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Figure 3. Graphs showing two ways of cholesterol biosynthesis and
the most important metabolites of the Kandutsch-Russell (above)
and Bloch (below) pathways. Involved enzymes are under the name
of a chemical compound

PRENATAL FINDINGS AND POSTNATAL
PRESENTATION OF INBORN ERRORS OF
CHOLESTEROL BIOSYNTHESIS

Except for Smith-Lemli-Opitz syndrome, other diseases
with aberrant cholesterol biosynthesis are rarely diagnosed.
Some of them, however, show phenotypic overlap with
SLOS, e.g., lathosterolosis [18] or emopamil binding protein
(EBP) deficiency in males [19]. Other disorders, e.g., HEM
dysplasia, CHILD syndrome, or POR deficiency, may result
in specificand somehow recognizable prenatal findings (as
noted inTable 1). Since the detailed descriptions of the syn-
dromes mentioned above caused by congenital cholesterol
biosynthesis defects have already been discussed in several
publications [4, 5, 20-23] reiterating imaging findings in de-
tails here is beyond the scope of this manuscript. In Table 1
we listed most significant clinical and detailed biochemical
features that are indicative of specific syndromes caused
by an inborn error in cholesterol biosynthesis, thus being
helpful in prenatal evaluation of fetuses with specific devel-
opmental anomalies.

Therefore, we believe that it is worth keeping this group
of disorders in mind during prenatal evaluation. It allows
ordering the proper biochemical and/or molecular diag-
nostic tests to establish the diagnosis, verify the carrier
status in the couples, specifying the recurrence risk in sub-
sequent pregnancies in the family, as well as implementing
adequate support for the child: with a high-cholesterol
diet in Smith-Lemli-Opitz syndrome or, as reported just
recently, with simvastatin in lathosterolosis [24] as soon as
possible. For most rare diseases, including inborn errors of
metabolism, before attempting to perform prenatal testing
in at-risk families, it is essential to establish the diagnosis in
the affected relatives or carrier status in the couples. Nev-
ertheless, as congenital errors of cholesterol biosynthesis
may be associated with: a) abnormal ultrasound features

(mentioned in Tab. 1), b) a gestational biochemical marker
(such as low maternal serum unconjugated estriol, uE;;
abnormal GC-MS results) it is possible, although challeng-
ing, to suspect such disorders in the course of a pregnancy,
even without a previous index case in the family [18, 26].

LABORATORY DIAGNOSTICS OF INBORN
ERRORS OF CHOLESTEROL BIOSYNTHESIS

Cholesterol precursors are specific biochemical markers
of its biosynthesis. Hence their quantification in body fluids,
amniotic fluid samples or tissues is useful for the diagnosis
of cholesterol biosynthesis pathway disorders. The proper
prenatal diagnosis of these syndromes is of great value
both for the given family (giving a reliable recurrence risk
and the possibility to perform prenatal or preimplantation
diagnostics) and for scientific studies (by improving current
knowledge on human developmental processes).

Arapid and reliable diagnosis may be established using
gas chromatography-mass spectrometry (GC-MS). It has
been developed and validated for quantitative analysis of
five sterols: cholesterol, 7-dehydrocholesterol, desmosterol,
lathosterol, and sitosterol in amniotic fluid and plasma [19].
Moreover, reliable prenatal diagnosis of Smith-Lemli-Opitz
syndrome may be achieved in a rapid and non-invasive man-
ner by GC-MS analysis of a maternal urine sample [33, 34].
It is based on measurements of specific metabolites, 7-de-
hydropregnantriol and 8-dehydroestriol, that are definite
markers for pregnancies with SLOS-affected fetuses. It is
noteworthy that Smith-Lemli—Opitz syndrome is the only
autosomal recessive (with 25% risk of recurrence), multiple
congenital anomaly disorder where such (urine-based,
biochemical) non-invasive and reliable prenatal diagnosis
is available.

Years ago, Department of Biochemistry at CMHI intro-
duced three methods of analysis of SLOS-specific 7- and
8-dehydrometabolites that detect their abnormal concen-
trations of fetal origin in pregnant women in a single sample
of mother’s urine, in amniotic fluid and after birth in the
child’s blood. The first one, as a non-invasive procedure, is
clinically very attractive and of great practical value (per-
sonal observation). During the analysis the excretion of
7 and 8-dehydropregnanetriol (7-,8-DHPT), pregnantriol
(PT), pregnandiol (PD), estriol (E3) and 8-dehydroestriol (8-
-DHE3) is measured. In the urine of pregnant mothers, high
excretion of 7- and 8-DHPT is observed in fetuses affected
by SLOS [33] (Fig. 4).

However, the highest diagnostic value of pregnancy
affected by SLO syndrome is found in the 7-DHPT/PT and
(8-DHE3)/E3 ratios [35]. Increased amounts of 7- and 8-dehy-
drometabolites of fetal steroid origin expressed in relation to
naturally occurring estriol and pregnanetriol in the pregnant
mother’s urine is a biochemical indicator of a genetic defect

290 www. journals.viamedica.pl/ginekologia_polska
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Figure 4. GC/MS results of maternal urine sample in pregnancy; A. affected with Smith-Lemli-Opitz syndrome (note elevated 7- and 8-DHPT);

B. healthy child
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Figure 5. GC/MS of plasma sample from; A. patient affected with Smith-Lemli-Opitz syndrome (note elevated 7- and 8-DHC); B. healthy patients

in the DHCR7 gene in the fetus. Morning urine samples of
pregnant women taken between 13 and 24 weeks of gesta-
tion are preferred for analysis.

Another technique to detect DHCR7 deficiency in the
fetus is the analysis of amniotic fluid metabolites, where
7- and 8-dehydrocholesterol occurring in trace amounts in
children without SLO syndrome are directly quantified. The
same chemical compounds are determined in the child’s
plasma after birth, and their concentration is 50-1000 times
higher than the reference norm, which at low cholesterol is
a high diagnostic value in SLO syndrome (Fig. 5).

For verification of biochemical results or in cases when
prenatal samples are not useful for biochemical tests (bor-
derline normal results or lack of validation for specific
markers), molecular analyses may be offered for prenatal

www. journals.viamedica.pl/ginekologia_polska

detection of the discussed syndromes. They are based on
DNA isolated from chorionic villus, amniotic fluid or rarely
umbilical blood. Results of biochemical analysis of maternal
urine, amniotic fluid and direct CVS analysis are available
within 2 or 3 days. Molecular studies of cultured amniocytes
or villus cells require 2 to 3 weeks to complete.

CONCLUSIONS

We hope that this article will provide readers with knowl-
edge about a group of disorders characterized by defects
in cholesterol biosynthesis, thus increasing awareness in
the medical community about their diagnosis, especially
in the prenatal period with the application of non-invasive
prenatal biochemical test (GC-MS analysis). The validated
methodology allows for cheap (comparing to molecular
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Table 2. Details concerning samples and shipment for testing toward Smith-Lemli-Opitz syndrome to the CMHI

SLOS markers/material Sample requirements Necessary forms

7,8-dehydro-cholesterol and cholesterol in protect the tube from Test Requisition Form available at:
amniotic fluid (AF); also latosterol, desmosterol 1 ml AF sunlight, wrap with dark ~ www.czd.pl (refer to Pracownia Hormonéw
(in 13-18 hbd samples) film Steroidowych i Zaburzer Metabolizmu)

estriol, 8-dehydroestriol, 7-dehydropregnantriol, = single morning urine

pregnantriol, pregnandiol in maternal sample of pregnant  as above as above
urine + creatinine women = 13 hbd
testing, including a panel of genes or exome sequenc- 13. Jezela-Stanek A, Ciara E, Matunowicz E, et al. Smith-Lemli-Opitz

ing), fast and reliable diagnosis of some of them. In Poland,

itis

offered at the Children’s Memorial Health Institute, De-

partment of Biochemistry, Radioimmunology and Experi-
mental Medicine. The details of samples and shipment for

Smi

th-Lemli-Opitz syndrome testing are given in the table

14.

syndrome Collaborative Group. Differences between predicted and
established diagnoses of Smith-Lemli-Opitz syndrome in the Polish
population: underdiagnosis or loss of affected fetuses? J Inherit Metab
Dis. 2010; 33 Suppl 3: S241-5248, doi: 10.1007/510545-010-9132-4,
indexed in Pubmed: 20556518.

Goldenberg A, Wolf C, Chevy F, et al. Antenatal manifestations
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Right-sided ovarian ectopic pregnancy with Jaydess in situ

Lukasz Panasowiec®, Maja Kufelnicka-Babout®, Piotr Sieroszewski
Fetal Medicine and Gynecology Department, Medical University of Lodz, Poland

ABSTRACT

The estimated prevalence of the ectopic pregnancy (EP) is 1-2% of all pregnancies. Ovarian pregnancy is a rare finding with
an incidence rate of 0.15% of all pregnancies and 1-3% of ectopic gestations. The use of intrauterine device (IUD) is a sig-
nificantrisk factor of ectopic pregnancy. Jaydess levonorgestrel intrauterine system (LNG-IUS) is considered as an extremely
reliable method of contraception with the cumulative Pearlindex of approx. 0.9% after a three-year period of use. This study
presents a case of failure of the Jaydess intrauterine device in situ in a female patient with positive Beta Human Chorionic
Gonadotropin (serum b-HCG) who was diagnosed with right-sided ovarian ectopic pregnancy. Although LNG-IUS represents
the group of the most efficient contraception methods, the risks of failure still exist and should be taken into consideration.
Before the insertion, every female patient should be fully informed on the potential adverse effects by a health practitioner.

Key words: ovarian ectopic pregnancy; contraception; intrauterine device failure; Jaydess levonorgestrel intrauterine
system; life-threatening hemorrhage; natural conception
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INTRODUCTION
Ovarian ectopic pregnancy (OEP) is a rare gynecological condition. It commonly ends with an ovarian rupture before the end of the
first trimester [1], which leads to a life-threatening hemorrhage. It is worth mentioning that the incidence of OEP after natural conception
oscillates between 1in 2.000 and 1 in 60.000 deliveries and corresponds with 3% of all ectopic pregnancies. Jaydess intrauterine device
system contains 13.5 mg of levonorgestrel. It is inserted in the uterus for a definite time period and works as a long-acting, reversible
contraceptive measure. It is considered to be one of the most reliable and safest methods.

CASE REPORT

A patient from our clinic was a 33-year-old woman with three prior natural deliveries. She had an appendectomy as a child and de-
nied suffering from chronic or adnexal diseases. The patient was hemodynamically efficient, with normal skin color and temperature, BP
136/76 mmHg and heart rate (HR) 80/min. She was admitted with severe lower abdominal pain. The pain was persistent for the duration of
three days, with a tendency to increase. The patient’s last menstrual period (LMP) was nearly 2 weeks before and her menstrual cycles were
regular. On admission, blood tests were performed, including serum b-HCG. WBC = 11.5 x 10A3/pL, CRP = 5.5 mg/L, HGB = 13.5 g/dL. The
pregnancy test was positive, with increasing serum b-HCG level (739 mLU/mL — 790 mLU/mL). On the physical examination, the abdomen
showed no peritoneal symptoms. In the speculum the vaginal shield of the cervix was normal, IlUD threads were invisible. There were no signs
of bleeding or staining. The vaginal examination showed the uterus in a neutral position, regular in size and painless; there were no palpable
adnexal masses; the pouch of Douglas presented no abnormalities or tenderness. Transvaginal sonography revealed the uterus of normal
size with the IUD (Jaydess) placed correctly in the uterine cavity, with no gestational sac, the right ovary measuring 40 x 23 mm and the left
ovary measuring 36 x 20 mm.TVS showed echogenically dense fluid (4 cm pocket) in the rectouterine pouch. All the clinical signs suggested
tubal ectopic pregnancy.The patient was qualified for a laparoscopic surgery which revealed rupture of the right ovary and signs of bleeding.
The aborted gestational sac was found in the rectouterine pouch. The intraperitoneal adhesions were released, the rupture of the ovary was
surgically corrected and the aborted gestational sac with a volume of about 150 mL of blood was evacuated. The IUD (Jaydess) was removed
from the uterine cavity. The patient was discharged from the hospital after 2 days. The histopathological examination confirmed the OEP.

DISCUSSION

According to various studies, other locations of the EP may also apply in 1.3% the abdomen and in 3.2% the ovary [2]. The OEP appears in
1/25.000-40.000 pregnancies and is difficult for clinical as well as ultrasound diagnosing. Some ectopic ovarian pregnancies may result from
the insertion of IUDs. Intrauterine contraceptive devices are discovered in about 20% of patients with the non-ovarian EP and are uncovered
in 57-90% of patients with primary ovarian pregnancy [3]. It may also be caused by altered tubal motility, which facilitates implantation of
pregnancy in the ovary [4]. lUDs do not protect against implantation in the ovary [5]. The OEP can be misinterpreted as a ruptured corpus
luteum cyst. Chronic minor pelvic pain is the most common clinical feature of ovarian localization of the pregnancy as it was in the case of
our patient. In addition, there may be palpable an adnexal mass upon examination. The diagnosis is frequently established during a surgery
and requires histological confirmation. However, the diagnosis of ovarian pregnancy is possible in only about 28% of cases during surgical
procedures. Although ultrasonography may suggest the proper diagnosis, surgery remains the best method for diagnosis and management.

To conclude, women with a history of ectopic pregnancy should carefully consider the pros and cons of re-insertion of an IUD. In
addition, all women who decide to choose the system should be instructed in detail on the risks of using the LNG-IUS as a method of
contraception by a medical practitioner.
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