
VOLUME LXXIV, ISSUE 10 PART 1, OCTOBER 2021 Since 1928

ALUNA Publishing House

Memory of   
dr Władysław 
BiegańskiOfficial journal of the Polish Medical Association



Wiadomości Lekarskie
monthly journal

You can order the subscription for the journal from Wydawnictwo Aluna by:
prenumerata@wydawnictwo-aluna.pl

Wydawnictwo Aluna
Z.M. Przesmyckiego 29

05-510 Konstancin-Jeziorna
Poland

Place a written order first.

If you need, ask for an invoice.
Payment should be done to the following account of the Publisher:

account number for Polish customers (PLN):
82 1940 1076 3010 7407 0000 0000

Credit Agricole Bank Polska S. A., SWIFT: AGRIPLPR

account number for foreign customers (EURO):
57 2490 0005 0000 4600 7604 3035

Alior Bank S. A.: SWIFT: ALBPPLPW

Subscription of twelve consecutive issues (1-12):
Customers in Poland: 480 PLN/year

Customers from other countries: 420 EURO/year

Wiadomości Lekarskie  is abstracted and indexed in: PUBMED/MEDLINE, SCOPUS, EMBASE, INDEX COPERNICUS,  
 POLISH MINISTRY OF EDUCATION AND SCIENCE, POLISH MEDICAL BIBLIOGRAPHY

Copyright: © ALUNA Publishing House. 

Articles published on-line and available in open access are published under Creative Com-
mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) allowing 
to download articles and share them with others as long as they credit the authors and the pu-

blisher, but without permission to change them in any way or use them commercially. 



Editor in-Chief:
Prof. Władysław Pierzchała

Deputy Editor in-Chief:
Prof. Aleksander Sieroń

Statistical Editor:
Dr Lesia Rudenko

Managing Editor:
Agnieszka Rosa – amarosa@wp.pl

International Editorial Office:
Lesia Rudenko (editor) – l.rudenko@wydawnictwo-aluna.pl
Nina Radchenko (editor's assistant)
– n.radchenko@wydawnictwo-aluna.pl

Polish Medical Association (Polskie Towarzystwo Lekarskie):
Prof. Waldemar Kostewicz – President PTL
Prof. Jerzy Woy-Wojciechowski – Honorary President PTL

Kris Bankiewicz	 San Francisco, USA

Christopher  Bara	 Hannover, Germany

Krzysztof  Bielecki	 Warsaw, Poland

Zana Bumbuliene	 Vilnius, Lithuania 

Ryszarda Chazan	 Warsaw, Poland

Stanislav Czudek	 Ostrava, Czech Republic

Jacek Dubiel	 Cracow, Poland

Zbigniew Gasior	 Katowice, Poland

Andrzej Gładysz	 Wroclaw, Poland  

Nataliya Gutorova	 Kharkiv, Ukraine

Marek Hartleb	 Katowice, Poland

Roman Jaeschke	 Hamilton, Canada

Andrzej   Jakubowiak	 Chicago, USA

Oleksandr Katrushov	 Poltava, Ukraine

Peter Konturek	 Saalfeld, Germany

Jerzy Korewicki	 Warsaw, Poland

Jan Kotarski	 Lublin, Poland

George Krol	 New York, USA

Krzysztof Łabuzek	 Katowice, Poland

Henryk Majchrzak	 Katowice, Poland

Ewa Małecka-Tendera	 Katowice, Poland 

Stella Nowicki	 Memphis, USA

Alfred Patyk	 Gottingen, Germany

Palmira Petrova	 Yakutsk, Russia

Krystyna Pierzchała	 Katowice, Poland

Tadeusz Płusa	 Warsaw, Poland

Waldemar Priebe	 Houston, USA

Maria Siemionow	 Chicago, USA

Vladyslav Smiianov	 Sumy, Ukraine

Tomasz Szczepański	 Katowice, Poland

Andrzej Witek	 Katowice, Poland 

Zbigniew Wszolek	 Jacksonville, USA

Vyacheslav Zhdan	 Poltava, Ukraine

Jan Zejda	 Katowice, Poland

Distribution and Subscriptions:
Bartosz Guterman	 prenumerata@wydawnictwo-aluna.pl
Graphic design / production:
Grzegorz Sztank	 www.red-studio.eu

Publisher:
ALUNA Publishing House
ul. Przesmyckiego 29, 
05-510 Konstancin – Jeziorna
www.wydawnictwo-aluna.pl 
www.wiadomoscilekarskie.pl
www.wiadlek.pl

International Editorial Board – in-Chief: 

Marek  Rudnicki	 Chicago, USA 

International Editorial Board – Members:

© Aluna Wiadomości Lekarskie 2016, tom LXIX, nr 4

605

Pediatria
Prof. dr hab. med. Ewa Małecka-Tendera 
(SUM Katowice)
Dr hab. med. Tomasz Szczepański 
(SUM Katowice)

Położnictwo i ginekologia
Prof. dr hab. med. Jan Kotarski 
(UM Lublin)
Prof. dr hab. med. Andrzej Witek 
(SUM Katowice)

Stomatologia
Prof. dr hab. Maria Kleinrok 
(UM Lublin)

Polskie Towarzystwo Lekarskie
Prof. dr hab. med. Waldemar Kostewicz 
(Prezes ZG PTL) 
Prof. dr hab. med. Jerzy Woy-Wojciechowski
(Prezes Honorowy PTL)
Prof. emerytowany dr hab. med. Tadeusz Petelenz
(O. Katowicki PTL)

Koordynator projektu
Agnieszka Rosa
tel. 694 778 068
amarosa@wp.pl

Redakcja zagraniczna
dr n. med.  Lesia Rudenko
l.rudenko@wydawnictwo-aluna.pl

Wydawca
Wydawnictwo Aluna
ul. Przesmyckiego 29
05-510 Konstancin-Jeziorna
www.aluna.waw.pl

Prenumerata
prenumerata@wydawnictwo-aluna.pl
www.wiadomoscilekarskie.pl/prenumerata

Opracowanie gra�czne
Piotr Dobrzyński (www.poligra�a.nets.pl)

Nakład do 6 tys. egz

© Copyright by Aluna Publishing

Wydanie czasopisma Wiadomości Lekarskie w formie papierowej jest wersją  
pierwotną (referencyjną). Redakcja wdraża procedurę zabezpieczającą  
oryginalność prac naukowych oraz przestrzega zasad recenzowania zgodnie  
z wytycznymi Ministerstwa Nauki i Szkolnictwa Wyższego.

Czasopismo indeksowane w:
PubMed/Medline, EBSCO, MNISW (11 pkt),  

Index Copernicus, PBL, Scopus

Redaktor naczelny
Prof. dr hab. med. Władysław Pierzchała 
(SUM Katowice)

Zastępca redaktora naczelnego
Prof. zw. dr hab.  med. Aleksander Sieroń 
(SUM Katowice)

Redaktor wydania
prof. dr hab. Maria Majdan
prof. dr hab. Mirosław Jabłoński
Redaktor statystyczny
dr n. med. Lesia Rudenko
Rada naukowa

Redaktorzy tematyczni:
Chirurgia

Prof. dr hab. med. Krzysztof Bielecki 
(CMKP Warszawa)
Prof. dr hab. med. Stanislav Czudek 
(Onkologickié Centrum J.G. Mendla Czechy)
Prof. dr hab. med. Marek Rudnicki 
(University of Illinois USA)

Choroby wewnętrzne
Prof. dr hab. med. Ryszarda Chazan, pneumonologia i  alergologia 
(UM Warszawa)
Prof. dr hab. med. Jacek Dubiel, kardiologia 
(CM UJ Kraków)
Prof. dr hab. med. Zbigniew Gąsior, kardiologia 
(SUM Katowice)
Prof. dr hab. med. Marek Hartleb, gastroenterologia 
(SUM Katowice)
Prof. dr hab. med. Jerzy Korewicki, kardiologia 
(Instytut Kardiologii Warszawa)
Dr hab. med. Krzysztof Łabuzek, farmakologia kliniczna, diabetologia 
(SUM Katowice)
Prof. dr hab. med. Tadeusz Płusa, pneumonologia i alergologia 
(WIM Warszawa)
Dr hab. med. Antoni Wystrychowski, nefrologia 
(SUM Katowice)

Choroby zakaźne
Prof. dr hab. med. Andrzej Gładysz 
(UM Wrocław)

Epidemiologia
Prof. dr hab. med. Jan Zejda 
(SUM Katowice)

Neurologia i neurochirurgia
Prof. dr hab. med. Henryk Majchrzak, neurochirurgia 
(SUM Katowice)
Prof. dr hab. med. Krystyna Pierzchała, neurologia 
(SUM Katowice)

Redaktor naczelny
Prof. dr hab. med. Władysław Pierzchała 
(SUM Katowice)

Zastępca redaktora naczelnego
Prof. zw. dr hab. n. med. Aleksander Sieroń 
(SUM Katowice)

Sekretarz redakcji
Joanna Grocholska

Redaktor statystyczny
Ewa Guterman

Rada naukowa

Redaktorzy tematyczni:

Chirurgia

Prof. dr hab. med. Krzysztof Bielecki 
(CMKP Warszawa)

Prof. dr hab. med. Stanislav Czudek
(Onkologickié Centrum J.G. Mendla Czechy)

Prof. dr hab. med. Marek Rudnicki 
(University of Illinois USA)

Choroby wewnętrzne

Prof. dr hab. med. Marek Hartleb, gastroenterologia 
(SUM Katowice)

Prof. dr hab. med. Jacek Dubiel, kardiologia 
(CM UJ Kraków)

Prof. dr hab. med. Zbigniew Gąsior, kardiologia
(SUM Katowice)

Prof. dr hab. med. Jerzy Korewicki, kardiologia
(Instytut Kardiologii Warszawa)

Dr hab. med. Antoni Wystrychowski, nefrologia
(SUM Katowice)

Prof. dr hab. med. Ryszarda Chazan, pneumonologia 
i alergologia (UM Warszawa)

Prof. dr hab. med. Tadeusz Płusa, pneumonologia 
i alergologia (WIM Warszawa)

Choroby zakaźne

Prof. dr hab. med. Andrzej Gładysz 
(UM Wrocław)

Epidemiologia

Prof. dr hab. med. Jan Zejda 
(SUM Katowice)

Neurologia i neurochirurgia

Prof. dr hab. med. Krystyna Pierzchała, neurologia
(SUM Katowice)

Prof. dr hab. med. Henryk Majchrzak, neurochirurgia
(SUM Katowice)

Pediatria

Prof. dr hab. med. Ewa Małecka-Tendera 
(SUM Katowice)

Dr hab. med. Tomasz Szczepański 
(SUM Katowice)

Położnictwo i ginekologia

Prof. dr hab. med. Jan Kotarski 
(UM Lublin)

Prof. dr hab. med. Andrzej Witek 
(SUM Katowice)

Stomatologia

Prof. dr hab. Maria Kleinrok 
(UM Lublin)

Polskie Towarzystwo Lekarskie
Prof. dr hab. med. Jerzy Woy-Wojciechowski 
(Prezes PTL)
Prof. emerytowany dr hab. med. Tadeusz Petelenz
(O. Katowicki PTL)

Kontakt z redakcją i wydawnictwem
Joanna Grocholska
e-mail: j.grocholska@blue-sparks.pl

Wydawca
Blue Sparks Publishing Group Sp. z o.o.
ul. Obornicka 15/4, 02-948 Warszawa
tel. (22) 858-92-53
Zarząd: dr Anna Łuczyńska − prezes
Reklama i marketing: Agnieszka Rosa
tel. 662-116-020
e-mail: a.rosa@blue-sparks.pl

Zamówienia na prenumeratę:
e-mail: prenumerata@blue-sparks.pl
lub tel. (22) 858-92-53

Projekt okładki: Dorota Cybulska
Opracowanie gra� czne: Tomasz Białkowski

Nakład: do 6000 egz.

© Copyright by Blue-Sparks Publishing Group

Wydanie czasopisma Wiadomości Lekarskie w formie papierowej jest wersją 
pierwotną (referencyjną). Redakcja wdraża procedurę zabezpieczającą ory-
ginalność publikacji naukowych oraz przestrzega zasad recenzowania prac 
zgodnie z wytycznymi Ministerstwa Nauki i Szkolnictwa Wyższego.

Czasopismo indeksowane w: 
Medline, EBSCO, MNiSW (6 pkt), Index Copernicus, PBL.

Czasopismo Polskiego Towarzystwa Lekarskiego

Pamięci 
dra Władysława 
Biegańskiego

Wiadomości 
Lekarskie

WL_1_2013.indb   1 27.03.2013   12:23



2356

Wiadomości Lekarskie, VOLUME LXXIV, ISSUE 10 PART 1, OCTOBER 2021 © Aluna Publishing

FOR AUTHORS
1. �The monthly “Wiadomości Lekarskie” Journal is the official journal of the Polish Medical As-

sociation. Original studies, review papers as well as case reports are published.
2. �The publication of the manuscript in “Wiadomości Lekarskie” is paid. The cost of pu-

blishing the manuscript is PLN 1,000 plus 23% VAT (for foreign authors 250 Euro). If the 
first author of the manuscript is a member of the Editorial Board, we do not charge a 
fee for printing the manuscript, and if she or he is the next co-author – the fee is PLN 
500 plus 23% VAT. The publisher issues invoices. The fee should be paid after receiving 
positive reviews, and before publishing the manuscript. Membership of the Polish Me-
dical Association with documented paid membership fees for the last 3 years is also the 
exempt from publication fee.

3. �Only papers in English are accepted for publication. The editors can help in finding the right 
person for translation or proofreading.

4. �Papers should be sent to the editor via the editorial panel (Editorial System), available on the 
journal’s website at https://www.wiadlek.pl. In order to submit an article, free registration 
in the system is necessary. After registration, the author should follow the instructions on 
the computer screen.

5. �All editorial work is under control and using the editorial panel. This applies in particular to 
sending manuscripts, correspondence between the editor and author and the review pro-
cess. In special cases, the editor may agree to contact outside the panel, especially in case 
of technical problems.

6. �Acceptable formats for individual elements of the article are as follows:
	 A) Content of the article – doc, docx, rtf, odt.
	 B) Tables – doc, docx, rtf, odt
	 C) Figures – JPG, GIF, TIF, PNG with a resolution of at least 300 dpi
	 D) Captions for figures and tables.
	� These elements are sent to the editor separately using the editorial panel. References and 

article metadata such as titles, keywords, abstracts etc. are supplemented by the author 
manually in the editorial panel in appropriate places.

7. �The volume of original papers – including figures and references – must not exceed 21,600 
characters (12 pages of typescript), and review papers – up to 28,800 characters (16 pages).

8. �The original manuscript should have the following structure: Introduction, Aims, Material 
and methods, Results, Discussion and Conclusions which cannot be a summary of the ma-
nuscript.

9. �When using abbreviations, it is necessary to provide the full wording at the first time they 
are used.

10. �In experimental manuscripts in which studies on humans or animals have been carried 
out, as well as in clinical studies, information about obtaining the consent of the Ethics 
Committee should be included.

11. �The Editorial Board follow the principles contained in the Helsinki Declaration as well as 
in the Interdisciplinary Principles and Guidelines for the Use of Animals in Research, Te-
sting and Education, published by the New York Academy of Sciences Ad Hoc Committee 
on Animal Research. All papers relating to animals or humans must comply with ethical 
principles set out by the Ethics Committee.

12. �The abstract should contain 150-250 words. Abstracts of original, both clinical and 
experimental, papers should have the following structure: Aims, Material and methods, 
Results, Conclusions. Do not use abbreviations in the title or the abstract. The abstract 
is pasted or rewritten by the authors into the appropriate field in the application form 
in the editorial panel.

13. �Keywords (3-5) should be given according to MeSH (Medical Subject Headings Index Me-
dicus catalogs – http://www.nim.nih.gov.mesh/MBrower.html). Keywords cannot be a 
repetition of the title of the manuscript.

14. �Illustrative material may be black and white or color photographs, clearly contrasting or 
drawings carefully made on a white background. With the exception of selected issues, the 
Journal is printed in shades of gray (black and white illustrations).

15. �The content of the figures, if present (e.g. on the charts), should also be in English
16. �Links to all tables and figures (round brackets) as well as references (square brackets) the 

author must place in the text of the article.

17. �Only references to which the author refers in the text should be included in the list of re-
ferences ordered by citation. There should be no more than 30 items in original papers 
and no more than 40 items in review papers. Each item should contain: last names of all 
authors, first letters of first names, the title of the manuscript, the abbreviation of the jo-
urnal title (according to Index Medicus), year, number, start and end page. For book items, 
please provide: author’s (authors’) last name, first letter of the first name, chapter title, 
book title, publisher, place and year of publication. It is allowed to cite websites with the 
URL and date of use of the article, and if possible the last names of the authors. Each litera-
ture item should have a reference in the text of the manuscript placed in square brackets, 
e.g. [1], [3-6]. Items should be organized as presented in Annex 1 to these Regulations.

18. �When submitting the article to the editor, the authors encloses a statement that the 
work was not published or submitted for publication in another journal and that they 
take full responsibility for its content, and the information that may indicate a conflict 
of interest, such as:

	 1. �financial dependencies (employment, paid expertise, consulting, ownership of sha-
res, fees),

	 2. personal dependencies,
	 3. �academic and other competition that may affect the substantive side of the work,
	 4. �sponsorship of all or part of the research at the stage of design, collection, analysis and 

interpretation of data, or report writing.
19. �The authors in the editorial panel define their contribution to the formation of scientific 

work according to the following key:
	 A – Work concept and design
	 B – Data collection and analysis
	 C – Responsibility for statistical analysis
	 D – Writing the article
	 E – Critical review
	 F – Final approval of the article.
20. �In the editorial panel along with the affiliation, the author also gives her or his ORCID 

number.
21. �The Journal is reviewed in double, blind review mode. The submitted papers are evaluated 

by two independent reviewers and then qualified for publishing by the Editor-in-Chief. 
Reviews are anonymous. The authors receive critical reviews with a request to correct the 
manuscript or with a decision not to qualify it for publishing. The procedure for reviewing 
articles is in line with the recommendations of the Ministry of Science and Higher Edu-
cation contained in the paper “Good practices in review procedures in science” (Warsaw 
2011). Detailed rules for dealing with improper publishing practices are in line with COPE 
guidelines. The publishing review rules are in the Review Rules section.

22. Each manuscript is subject to verification in the anti-plagiarism system.
23. �Manuscripts are sent for the author’s approval. The author’s corrections should be sent 

within the time limit indicated in the system. No response within the given deadline is 
tantamount to the author’s acceptance of the submitted material. In special cases, it is 
possible to set dates individually.

24. �Acceptance of the manuscript for publishing means the transfer of copyright to the Aluna 
Publishing House (Aluna Anna Łuczyńska, NIP 5251624918).

25. �Articles published on-line and available in open access are published under Creative 
Common Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 
4.0) allowing to download articles and share them with others as long as they credit the 
authors and the publisher, but without permission to change them in any way or use them 
commercially.

26. �The authors receive a free PDF of the issue in which their mansucript is enclosed, and on 
request – a printed copy. The printed copy is sent to the address indicated by the authors 
as the correspondence address.

27. �Manuscripts not concordant with the above instructions will be returned to be corrected.
28. �The editors do not return papers which have not been commissioned.
29.�The editors take no responsibility for the contents of the advertisements.



2357

Wiadomości Lekarskie, VOLUME LXXIV, ISSUE 10 PART 1, OCTOBER 2021© Aluna Publishing

CONTENTS
ORIGINAL ARTICLES
Olha V. Kuzmenko, Vladyslav A. Smiianov, Lesia A. Rudenko, Mariia O. Kashcha, Tetyana A. Vasilyeva, Svitlana V. Kolomiiets, Nataliia  A. Antoniuk
IMPACT OF VACCINATION ON THE COVID-19 PANDEMIC:BIBLIOMETRIC ANALYSIS AND CROSS COUNTRY FORECASTING BY FOURIER SERIES	 2359

Sergiy O. Sherstiuk, Olha S. Zats, Liudmila L. Sherstiuk, Stanislav I. Panov
IMMUNOHISTOCHEMICAL AND MORPHOMETRIC CHARACTERISTICS OF CHORIONIC TROPHOBLAST AND DECIDUAL CELLS OF FETAL MEMBRANES IN CASE  
OF ANTE-INTRANATAL FETAL DEATH	 2368

Andriy Bambuliak, Nataliia Kuzniak, Valentyna Honcharenko, Marianna Ostafiychuk, Alina Palamar
OSTEOPLASTIC PROPERTIES OF MULTIPOTENT MESENCHYMAL STROMAL CELLS OF ADIPOSE TISSUE	 2374

Tamara P. Borysova, Denis M. Surkov, Olha Y. Obolonska, Aleksey I. Obolonskiy
CONDITION OF RENAL OXYGENATION IN PRETERM INFANTS WITH HEMODINAMICALLY SIGNIFICANT PATENT DUCTUS ARTERIOSUS	 2379

Oksana Pavliuk, Sergii Shevchuk
LEVELS OF OSTEOCALCIN AND PROCOLLAGEN I N-TERMINAL PROPEPTIDE (PINP) IN MEN SUFFERING FROM ANKYLOSING SPONDYLITIS	 2384

Aidyn G. Salmanov, Orusia A. Kovalyshyn, Roman S. Scoreiko, Victor M. Zinchenko, Serhiy M. Baksheev, Liudmyla V. Manzhula, Oleksandr A. Voloshyn
IMPACT OF INFECTIOUS DISEASES ON PUBERTAL TIMING IN UKRAINIAN GIRLS: RESULTS A MULTICENTER STUDY	 2392

Mustafa Abdul Ridha Alnowfal, Nawfal Almubarak, Murtadha A. Jeber
SEVERITY OF LUNG DAMAGE ASSESSED BY CT-SCAN IN RELATION TO D-DIMER LEVEL IN COVID-19	 2400

Zoryana B. Popovych, Mykola M. Rozhko, Iryna Z. Ostapyak, Oleksandra M. Ilnytska, Iryna Z. Chubiy, Yulia B. Bodnaruk
THE CONTENT OF ZINC AND CADMIUM IN BLOOD AND ORAL FLUID IN GENERALIZED PERIODONTITIS IN PEOPLE EXPOSED TO ADVERSE ENVIRONMENTAL FACTORS	 2407

Oksana M. Perkhulyn, Lyudmyla V. Pakharenko, Vladyslav S. Sukhin, Oleksiy V. Saltovskiy, Viktoriia M. Kovalchuk,  Hanna I. Hranovska, Olha V. Kravchenko
EVALUATION OF HORMONAL FUNCTION IN WOMEN WITH CERVICAL INSUFFICIENCY AND INFERTILITY IN THE HISTORY	 2412

Ahmed Hamza Ajmi, Wassan Abdul-Kareem Abbas, Dalya Basil Hanna, Maysaa Ali Abdul Khaleq
ASSOCIATION BETWEEN LEUKOCYTES COUNT AND THE SEVERITY OF COVID-19 INFECTION	 2417

Petro A. Hasiuk, Viktor Kindiy, Volodymyr Radchuk, Dmytro Kindiy, Tetiana Dzetsiukh, Dmytro Korol`
CHARACTERISTICS OF METAL ALLOYS PROPERTIES FOR DENTAL CASTING AFTER THEIR REPEATED REMELTING	 2423

Olesya І. Hodovana, Oksana V. Skybchyk, Tetiana M. Solomenchuk, Tetiana M. Rumynska
ASSESSMENT OF THE MICROBIAL CONTENT OF PERIODONTAL POCKETS IN PATIENTS WITH CHRONIC GENERALIZED PERIODONTITIS AND CORONARY ARTERY DISEASE	 2428

Zoriana I. Piskur, Lidiia I. Mykolyshyn
COMORBIDITIES AT THE TUBERCULOSIS AMONG CHILDREN	 2433

Mariana I. Lesiv, Victoriia A. Hryb
COMPARATIVE PSYCHOMETRIC ANALYSIS OF COGNITIVE FUNCTIONS IN PATIENTS WITH HYPERTENSIVE DISEASE AND HYPOTHYROIDISM	 2439

Oksana O. Kopchak, Tetiana A. Odintsova, Oleksandr R. Pulyk
COGNITIVE FUNCTIONS IN MULTIPLE SCLEROSIS PATIENTS DEPENDING ON THE DIFFERENT RISK FACTORS PRESENCE	 2444

Julia Wypyszyńska, Natalia Zaboklicka, Maria Stachura, Zuzanna Sito, Tomasz Męcik-Kronenberg
OPINIONS OF PARENTS OF CHILDREN WITH AUTISM SPECTRUM DISORDERS ON ART THERAPY IN THE IMPROVEMENT OF THEIR FUNCTIONING	 2452

Seher Abdurasool Almedeny, Jabbar Yasir Al-mayah, Mohanmed S. Abdulzahra, Najah R. Hadi
THE EFFECT OF SPIRONOLACTONE ON SERUM ELECTROLYTES AND RENAL FUNCTION TESTS IN PATIENTS WITH SEVERE CHRONIC HEART FAILURE	 2460

Natalia Ya. Skripchenko, Yuliіa V. Nevyshna, Liliia А. Lozova, Olena M. Pavlova, Nadiya V. Gerevich
CURRENT ASPECTS OF DELIVERY IN HEALTHY WOMEN IN ACCORDANCE WITH THE DATA OF RETROSPECTIVE ANALYSIS	 2463



2412

Wiadomości Lekarskie, VOLUME LXXIV, ISSUE 10 PART 1, OCTOBER 2021 © Aluna Publishing

INTRODUCTION 
Physiological pregnancy and labor are one of the main pri-
ority aspects of modern obstetrics. Nowadays the percent 
of the complications during pregnancy growths up that 
leads to the negative obstetrical and perinatal outcomes. 
According to the data of the World Health Organization 
15 million newborns are born before 37 completed weeks 
of gestation, and the frequency of preterm birth varieties 
from 5 % to 18 % of babies born [1]. There are different 
risk factors of prematurity – gestational complications such 
as placental disorders, diabetes, hypertension, cervical 
insufficiency (CI), treatment of infertility with additional 
reproductive technology (ART), such as in vitro fertiliza-
tion (IVF), donor oocytes and/or thawed embryos [2]. 
Thus, especially difficulties with the gestational period have 
the women with a history of infertility. In Ukraine, more 
than 15 % of married couples are infertile [3]. Such women 
usually need specific and complex medical treatment for 
pregnancy occurs. So, the correction of these hormonal 
problems can lead to pregnancy, but such gestation is 
usually complicated. Pregnancy loss, missed abortion, 
miscarriage, premature labor, CI, negative perinatal out-
comes are closely related to pregnancies after ART [4, 5].

Cervical insufficiency is one of the reasons for preterm la-
bor and its rate is approximately 1 % [6] but its frequency is 
much higher in the patients after IVF – up to 9.7-14.4 % [7].  
Generally, most of the cases of CI development are con-
nected with organic pathology – cervical trauma during 
previous labor, gynecological manipulations on the cervix. 
But also hormonal dysbalance, which is present in the 
women with anovulatory infertility, can play an important 
role in the genesis of functional CI.

THE AIM 
The aim of the study was to assess the levels of hormones 
in women with cervical insufficiency and infertility in the 
history in the II trimester of gestation. 

MATERIALS AND METHODS 
We examined 120 pregnant women with cervical in-
sufficiency in the term of 19-22 weeks of gestation. The 
diagnosis of CI was based according to the transvaginal 
ultrasound criteria: the length of the cervix is 25 mm 
and less, V-shaped transformation of the cervical canal 
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ABSTRACT
The aim: To assess the levels of hormones in women with cervical insufficiency and infertility in the history in the II trimester of gestation.
Materials and methods: 120 pregnant women with cervical insufficiency and anovulatory infertility in the history were examined in the II trimester of gestation: in the I 
group (60 persons) pregnancy occurred after hormonal treatment of infertility, in the II group (60 individuals) – after in vitro fertilization. 30 pregnant women without cervical 
insufficiency and a history of infertility were controls. The levels of estradiol, progesterone, placental lactogen, prolactin and cortisol were determined in the blood serum.
Results: The concentration of maternal progesterone was lower in the persons in the I group on 12.36 %, in the II group – on the 15.37 % (p=0.03) compared to the healthy 
women. Cortisol and prolactin amounts were statistically higher in I and II groups (p<0.001) than in controls. While the levels of estradiol and placental lactogen were slightly 
less in the subjects with cervical insufficiency and a history of anovulatory infertility compared to the healthy women.
Conclusions: In pregnant women with cervical insufficiency and a history of anovulatory infertility in the II trimester of gestation there are decrease progesterone level and 
high prolactin and cortisol concentrations in blood serum. The changes in estradiol and placental lactogen amounts are not significant compared to healthy women. 
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on 40 % and more [8]. All these persons in anamnesis 
had infertility associated with anovulation. According 
to the type of the treatment of infertility the women 
with CI were divided into two groups. Thus, the I group 
consisted of 60 patients with CI and infertility in whom 
the pregnancy occurred after hormonal treatment 
(ovarian stimulation with clomiphene citrate, gonad-
otropin-releasing hormone agonists). 60 women with 
CI and infertility who became pregnant after the use 
of ART – in vitro fertilization – formed the II group. 
In the I trimester of pregnancy persons in the I group 
received vaginal micronized progesterone 200 mg ones a 
day, in the II group – 400 mg.  Infertility was diagnosed 
according to the recommendations of the World Health 
Organization [9]. The control group involved 30 women 
with physiological pregnancy and without a history of 
infertility. Inclusion criteria: singleton pregnancy, CI, 
infertility associated with anovulation, written consent 
of the patient. Exclusion criteria: multiple pregnancy, 
antiphospholipid syndrome, thrombophilia, pregnancy 
complicated with ovarian hyperstimulation syndrome, 
cytogenetic causes of pregnancy loss induced by IVF, 
male infertility, connective tissue dysplasia, increased risk 
of chromosomal fetal abnormalities according to first or 

second genetic screening. The study was carried in City 
Clinical Perinatal Centre (Ivano-Frankivsk, Ukraine) and 
approved by the Ethics Commission at Ivano-Frankivsk 
National Medical University (protocol 97/17, 19.10.2017).

ELISA method was used to determine hormones in the 
serum blood in pregnant women. The levels of hormones 
were studied in the term of the 19-22 weeks of pregnancy 
after a confirmed diagnosis of CI. The concentrations of 
estradiol, progesterone, placental lactogen, prolactin, and 
cortisol were determined with reagents “IMMULITE 2000 
Estradiol”, “IMMULITE 2000 Progesterone”, “IMMULITE 
2000 Placental lactogen”, “IMMULITE 2000 Prolactin” and 
“IMMULITE 2000 Cortisol” respectively.

Statistical data were analyzed by the program Statistica 
6.0. We calculated arithmetic mean value, average stan-
dard error, criterion χ2 (Yates corrected Chi-square), the 
nonparametric Mann-Whitney test was used to compare 
two independent groups by a single feature. The difference 
between the values was considered significant by p≤0.05.

RESULTS 
Our data demonstrated that the average age of women 
with the history of infertility after IVF (31.42±0.56 years, 

Table I. Reproductive characteristics of observed groups (abs., (% ))
Parameter I group (n=60) II group (n=60) Control group (n=30)

Age:
till 19 years
19-34 years

35 and more years

-
55 (91.67)

5 (8.33)

-
50 (83.33)
10 (16.67)

1 (3.33)
26 (86.67)
3 (10.00)

Pregnancy:
the first

the second
the third and more

29 (48.33)
26 (43.34)

5 (8.33)

39 (65.00)
10 (16.67)
11 (18.33)

17 (56.67)
8 (26.67)
5 (16.66)

Labor:
null
one

two and more

41 (68.33)
17 (28.34)

2 (3.33)

55 (91.67)
5 (8.33)

-

19 (63.33)
8 (26.67)
3 (10.00)

Miscarriage 7 (11.67) 9 (15.00) • 2 (6.67)

Missed abortion 3 (5.00) 3 (5.00) -

Molar pregnancy 1 (1.67) 1 (1.67) -

Induced abortion 3 (5.00) 5 (8.33) ° 2 (6.67)

Ectopic pregnancy 1 (1.67) 5 (8.33) -

Notes: • - three of nine persons had two miscarriages; ° - one from five women had two induced abortions.

Table II. The levels of hormones in the blood serum in examined patients
Hormone I group (n=60) II group (n=60) Control group (n=30)

Estradiol, pg/ml 9414.18±182.39 9243.12±199.64 9826.43±286.38

Progesterone, ng/ml 46.29±1.38 44.70±1.93* 52.82±3.18

Placental lactogen, mg/l 2.64±0.09 2.53±0.11 2.86±0.19

Prolactin, ng/ml 231.02±7.91* 269.07±10.39* 162.33±10.76

Cortisol, nmol/L 534.57±18.22* 583.56±17.59* 409.04±25.09

Note: * – the statistical significance of differences of indicator relative to the control group (р<0.05).
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p<0.001) was significantly higher compared to control 
persons (27.30±0.92 years). While in the II group there 
was no considerable difference in average age of exam-
ined patients (29.07±0.59 years) compared to controls. 
Also, there was no distinction in the age structure 
between individuals of all groups (table I). Persons of 
active reproductive age (20-34 years old) predominat-
ed in all groups. The number of primigravida subjects 
over multigravida ones was more in the II and control 
groups, multigravida women were in majority in the I 
group, but the difference between individuals with the 
first pregnancy and the second or more pregnancies 
was not significant. At the same time, 55 (91.67 %)  
pregnant women with CI after IVF were going to deliver 
at the first time, that was in 1.45 and 1.34 times more than 
in control group (63.33 %; χ2=9.13, p=0.003) and in the I 
group (68.33 %; χ2=8.80, p=0.003) respectively. In the I 
group primary infertility was diagnosed in 29 (48.33 %)  
individuals, secondary one – in 31 (51.67 %), in the 
II group – 39 (65.00 %) and 21 (35.00 %) women  
respectively.

Endometriosis was the most spread gynecological pa-
thology among the patients with the history of infertility –  
22 (36.67 %) women in the I group and 29 (48.33 %) sub-
jects in the II. In the I group hyperprolactinemia was in the 
second place among gynecological diseases – 19 (31.67 %) 
individuals, 10 (16.67 %) women had diminished ovarian 
reserve, 9 (15.00 %) – thyroid diseases, 3 (5.00 %) – uterine 
myoma. In the II group besides endometriosis, 23 (38.33 %)  
patients were diagnosed polycystic ovary syndrome,  
16 (26.67 %) – diminished ovarian reserve, 7 (11.67 %) –  
hyperprolactinemia, 5 (8.33 %) – uterine myoma and  
2 (3.33 %) – pathology of the thyroid gland. Only 2 (6.67 %)  
controls persons had endometriosis.    

It was found some variations in the concentrations of 
hormones between control persons and women in the I 
and II groups (table II). The level of estrogen and placental 
lactogen in the blood serum in the patients with CI and 
infertility in both groups was slightly less than in healthy 
subjects. The amount of progesterone was lower in individ-
uals in the I group on 12.36 %, in the II – on the 15.37 %  
(p=0.03) compared to the healthy persons. The most signif-
icant changes related to the levels of cortisol and prolactin. 
So, the concentration of prolactin was higher in the women 
in the I group on 42.32 % (p<0.001), in the II group – on 
the 65.75 % (p<0.001) compared to the control persons. A 
similar trend observed regarding the amount of cortisol. Its 
level was on the 30.69 % (p<0,001) and 42.67 % (p<0.001) 
more in the I and II group respectively compared to the 
control individuals.

DISCUSSION 
Numerous researches indicate the hormonal changes 
in the women after ART in the I trimester of pregnancy 
compared to spontaneous pregnancy. Thus, Vygivska LM 
and Nykoniuk TR found that the rate of pregnancy loss in 
the patients with endocrine infertility was determined in 

4.5 and 5.8 times more often compared with the subjects 
with tubal infertility and male infertility respectively 
[10]. They estimated that in the women with endocrine 
infertility and ART the concentration of estradiol in 
blood serum in the I trimester of gestation was in 2 times 
higher compared to the women without infertility and 
use of ART, in individuals with tubal infertility – in 1.6, 
male infertility – 1.3 times more than in controls. The 
authors associated such hyperestrogenism with the use 
of gonadotropin-releasing hormone agonists and human 
menopause gonadotropins for ovarian stimulation. At 
the same time, the level of progesterone was slightly less 
in subjects with infertility that can be explained that the 
pregnant women with ART take progesterone drugs in 
the I trimester of gestation [10]. However, individuals 
after ART have higher cortisol level at the beginning of 
gestation compared with healthy women with sponta-
neous conceived [11]. Furthermore, according to the 
data of Vygivska LM et al. the amount of cortisol was 
significantly greater in the I, II, III trimester of gestation 
in the pregnant persons after ART compared to control 
individuals (p<0.05), as well as prolactin concentration, 
which was higher in such patients during the whole ges-
tational period (p<0.05). The scientists believe that such 
changes in the amount of theses hormones are connected 
with increased level of state and trail anxiety. Grossi E. 
et al. studied the concentrations of 17β-estradiol and 
progesterone in venous blood of women with sponta-
neous singleton pregnancy between 5+0 and 13+6 weeks of 
gestation. Their results indicate the presence of specific 
week variations of 17β-estradiol in the I trimester that can 
be helpful for assessment of the course of twin gestation 
and pregnancy after ART [12]. It is known that there is a 
higher concentrations of β-chorionic gonadotropin and 
estradiol in maternal blood samples by twin pregnancy 
compared to singleton pregnancy after the use of ART in 
the first trimester of gestation [13].

Cervical insufficiency is mostly diagnosed in the II tri-
mester of gestation, so, the results of hormonal variations 
in patients with CI commonly regard the second part of 
pregnancy (II or the III trimester). Impairment of the cer-
vix obstructive function is also relative to the variations of 
estradiol and progesterone in the blood serum in pregnant 
women [14]. Estradiol level in the persons with CI in the 
II and III trimesters was correlated to the control indices 
of the physiological pregnancy. However, the progesterone 
concentration was almost in 2 times less compared to the 
individuals with normal cervical obstructive function. Such 
differences in the concentrations of the hormones lead to 
relative hypoprogesteronemia [14, 15].

According to the research of Patil AS et al. the ma-
ternal amount of progesterone and its metabolites, 
especially 11-deoxycorticosterone, may have meaning 
in the development of spontaneous preterm delivery 
and increases its risk. It was found that the concen-
tration of deoxycorticosterone at the end of the I 
trimester and the beginning of the II trimester was 
associated with spontaneous delivery until 32 weeks 
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of gestation. The ratio of 11-deoxycorticosterone /  
16-alpha-hydroxyprogesterone was higher in women with 
preterm labor until 32 weeks [16].

We did not find scientific publications about estradiol, 
progesterone, placental lactogen, prolactin and cortisol 
concentrations in blood serum in pregnant women in the 
II trimester of gestation, who conceived after anovulatory 
infertility and were diagnosed cervical insufficiency. So, 
the results of our research demonstrated that in the II 
trimester of gestation the there is a lower concentration 
of progesterone in the pregnant women with CI and infer-
tility in the history, especially in patients conceived after 
IVF (p<0.05), compared to controls, that corresponds to 
the data of other scientists. But it’s worth mentioning that 
such results of progesterone concentration were obtained 
despite the fact that patients in the II group received pro-
gesterone drugs. Also, we found the tendency to decrease 
of placental lactogen amount in women with CI and 
infertility in the history. The higher levels of cortisol and 
prolactin in blood serum in women with CI and infertility 
are consistent with other studies that demonstrate the 
similar increased parameters in patients who have CI, as 
well in pregnant persons after the use of ART. According 
to the results of this research it is worth to discuss the 
possibility to prolong to use vaginal progesterone in the 
II trimester of gestation in women, who conceived after 
anovulatory infertility, as well as about additional psycho-
logical support for decrease of stress-related hormones 
such as prolactin and cortisol.

CONCLUSIONS 
In the II trimester of gestation the concentration of pro-
gesterone in blood serum of pregnant women with cervical 
insufficiency and anovulatory infertility in the history, ex-
pressly in persons after IVF, is significantly lower compared 
to persons without cervical incompetence and infertility 
and amounts of prolactin and cortisol are significantly 
higher. At the same time, there was no pronounced dif-
ference between levels of estradiol and placental lactogen 
in women with cervical insufficiency and anovulatory 
infertility and controls, but there is a trend to decrease of 
these hormones in the II trimester.
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