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Publikacje zawarte w rozprawie doktorskiej

Niniejsza rozprawa doktorska powstala w oparciu o monotematyczny cykl trzech
artykutéw opublikowanych lub przyjetych do druku w czasopi$mie naukowym
indeksowanym w bazie PubMed i znajdujacym si¢ na liscie Journal Citation Reports
(Thomson Reuters).

Trzy artykuty zawieraja wyniki badania klinicznego dotyczacego poznania aspektow
indukcji porodu u ci¢zarnych przeprowadzonego w Oddziale Klinicznym Potoznictwa i

Perinatologii Szpitala Uniwersyteckiego w Krakowie przy ulicy Kopernika 23.

Na rozprawe doktorska sktadajg si¢ nastgpujace artykuty:

1. Gornisiewicz T, Kusmierska-Urban K, Huras H, Galas A. Comparison of
Misoprostol versus Dinoprostone for delivery induction among pregnant women
without ~ concomitant  disease.  Ginekol Pol. 2020;91(12):726-732.  doi:
10.5603/GP.2020.01109.

2. Gornisiewicz T, Huras H, Kusmierska-Urban K, Galas A. Pregnancy-related
comorbidities and labor induction — the effectiveness and safety of dinoprostone
compared  to misoprostol. Ginekol Pol 2021;92(9):647-658. DOI:
10.5603/GP.a2021.0092 Pubmed: 34105752.

3. Gornisiewicz T, Kusmierska-Urban K, Huras H, Galas A. Factors associated with
caesarean section in women referred for preinduction — a nested case-control study in
dinoprostone and misoprostol groups. Ginekol Pol. DOI:10.5603/GP.a2021.0168

Online ahead of print.

Wprowadzenie

Najwazniejszym celem indukcji porodu jest poprawa wynikow okotoporodowych
zarowno u noworodka, jak i u matki. Udana indukcja porodu jest rozwazana w
przypadku zakonczenia porodu drogami natury w ciaggu 24 godzin bez powiktan
matczynych i noworodka z wysokim (>8 punktow) wynikiem w skali Apgar.
Znalezienie bezpiecznej, szybkiej i skutecznej metody indukcji porodu jest kluczowym
elementem rosngcego zapotrzebowania na aktywng opieke prenatalng, szczeg6lnie ze az

30-40% kobiet rodzacych drogami natury przechodzi procedure indukcji porodu?.



Decyzja o odpowiednim momencie zakonczenia ciazy, ktéra bytaby najlepsza zar6wno
dla dziecka, jak i dla matki, zawsze byta i nadal bywa jeszcze kwestig dyskusyjna?.

W dobie odraczania cigzy i rodzenia dziecka w zaawansowanym wieku kobiety, CO ma
uwarunkowania zaréwno spoteczne, jak i ekonomiczne, trzeba liczy¢ si¢ z réznymi
aspektami takich decyzji. Mlode kobiety sa zwykle zdrowe, ale u starszych kobiet w
cigzy, zwlaszcza powyzej 40. roku zycia, wzrasta ryzyko chordb wspotistniejacych,

takich jak nadcisnienie, cukrzyca czy otytos¢®.

Preindukcja i indukcja porodu — wskazania i przeciwwskazania

Wskazania i przeciwwskazania do przeprowadzenia procedury indukcji porodu sa
ogolnie znane; oszacowano juz takze pewng grupe czynnikow majacych wptyw na jej
skuteczno$¢. Posrod wskazan matczynych mozna wymienié: nadci$nienie cigzowe, stan
przedrzucawkowy, nadci$nienie przewlekle, cukrzyce przedcigzowa 1 cigzowas,
cholestaze¢ ci¢zarnych, przewlekte schorzenia ci¢zarnej oporne na leczenie, konflikt
serologiczny oraz wskazania plodowe: cigz¢ po terminie w 42. tygodniu ciazy,
podejrzenie duzej masy ptodu po 39. tygodniu cigzy, zakazenie wewnatrzmaciczne,
hipotrofi¢ ptodu, nieprawidlowe wyniki badan, ktore moga sugerowaé zagrazajace
niedotlenienie ptodu (np.: nieprawidtowe KTG, graniczne wartosci przeptywow
dopplerowskich w naczyniach ptodowych), przedwczesne pekniecie pecherza
ptodowego po 37. tygodniu cigzy, wady rozwojowe plodu, obumarcie
wewnatrzmaciczne donoszonego plodu w wywiadzie. Nowym wskazaniem stat si¢
takze sam wiek kobiety ciezarnej powyzej 40. roku zycia do indukcji po 39. a przed 40.
tygodniem cigzy*.

Zaréwno Polskie, jak i Kanadyjskie Towarzystwo Ginekologdéw i Potoznikow posrod
sytuacji klinicznych uniemozliwiajacych bezpieczny poréd drogami natury i
jednoczes$nie stanowigcych przeciwwskazanie do indukcji porodu wymieniaja: tozysko
lub naczynia przodujace, nieprawidlowe potozenie ptodu (poprzeczne czy miednicowe),
aktywne zakazenie narzgdow plciowych wirusem opryszczki zwyklej, nieprawidtowa
budowe miednicy, inwazyjnego raka szyjki macicy, a takze dane z wywiadu: przebyte
klasyczne cigcie cesarskie lub nacigcie macicy w ksztalcie odwroconej litery T,

wyluszczenie mie$niakdw macicy oraz pekniecie macicy* °.



Preindukcja i indukcja porodu — metody

Zgodnie z powszechnie przyjeta definicjg przez indukcj¢ porodu rozumie si¢ szereg
czynnosci majacych na celu zainicjowanie czynno$ci skurczowej mig$nia macicy u
cigzarnej kobiety przed jej pierwotnym rozpoczg¢ciem i w efekcie urodzenie dziecka
drogami natury®.

W zdecydowanej wigkszosci przypadkow decyzja o indukcji porodu z réznych
przyczyn medycznych wigze si¢ jednak z niedojrzatoscig szyjki macicy do porodu, w
zwigzku z czym niezbgdne staje si¢ przeprowadzenie w pierwszej kolejnosci
preindukcji porodu. Preindukcja porodu to szereg czynnos$ci majacych na celu
przyspieszenie dojrzewania szyjki macicy, jej skrocenie, rozwieranie i zmiang
konsystencji®. Wspolczesna medycyna wypracowata zaledwie kilka narzedzi
wplywajacych na stan szyjki macicy, ktére mozna ogoélnie podzieli¢ na metody
mechaniczne i farmakologiczne. Sposrod metod mechanicznych najczesciej stosowany
jest cewnik Foleya, ktory wprowadzany jest w warunkach aseptycznych przez kanat
szyjki macicy ponad ujscie wewngtrzne, a wypelniony jest roztworem soli
fizjologicznej. Metoda ta polega na mechanicznym draznieniu uj$cia wewnetrznego
szyjki macicy, rozcigganiu dolnego odcinka macicy i1 pobudzaniu wydzielania
endogennych prostaglandyn, ktore fizjologicznie doprowadzaja do dojrzewania szyjki
macicy. Cewnik Foleya mozna stosowac¢ takze u kobiet po przebytym cigciu cesarskim.
Posrod metod farmakologicznych nalezy wymieni¢ przede wszystkim prostaglandyny
E1l i E2 oraz zdecydowanie rzadziej stosowane: mifepriston, glikokortykosteroidy,
estrogeny, hialuronidaze, relaksyne oraz donory tlenku azotu. Prostaglandyna E2 —
dinoproston jest od niedawna jedyng dopuszczong juz w Polsce substancjg stosowang
do preindukcji farmakologicznej. Jest to naturalny czynnik produkowany przez
doczesng i owodnie, ktory powoduje relaksacje widkien kolagenowych szyjki macicy i
wywoluje czynnos¢ skurczowa samego miesnia macicy’. Mizoprostol jest syntetycznym
analogiem prostaglandyny E1 iwykazuje dziatanie na szyjke¢ macicy oraz indukcje
porodu. Wykazano, ze — w poréwnaniu z placebo — PGE1 podana dopochwowo jest
skuteczniejsza metoda w uzyskaniu porodu drogami natury w ciggu 24 godzin, lecz
zwieksza ryzyko hiperstymulacji macicy bez zaburzen rytmu serca ptodu®. W Polsce lek
ten przez kilka lat posiadat rejestracje do preindukcji porodu cigzy zywej, wobec czego
istnieje niewiele badan z zastosowaniem tego leku, szczegélnie w grupie pacjentek

powyzej 35. roku zycia w populacji Polek.



Dozylna podaz oksytocyny jest natomiast obecnie najczesciej stosowang metoda w
indukcji porodu zywego ptodu. Podawanie oksytocyny powinno by¢ precyzyjne,
najlepiej przy uzyciu pompy infuzyjnej; zaleca si¢ takze ciggle monitorowanie stanu
ptodu w trakcie wlewu. U cigzarnych po przebytym cigciu cesarskim, po
przeanalizowaniu sytuacji potozniczej, mozliwe jest (ostrozne) stosowanie stymulacji
porodu oksytocyna®.

Wybor metody, zgodnie z zaleceniami Polskiego Towarzystwa Ginekologéw 1
Potoznikow, opiera si¢ gldwnie na ocenie stanu potozniczego u kazdej pacjentki,
preferencji decydujacego lekarza, a najczgsciej takze na dostgpnosci danej procedury w
szpitalu. W obecnej praktyce zadna metoda przyspieszenia dojrzewania szyjki macicy
nie wydaje si¢ lepsza od innych, bioragc pod uwage ich ogoélng skutecznos¢ i
bezpieczenstwo. Oznacza to, ze idealna metoda preindukcji porodu nadal jest
poszukiwana, a pytanie, ktora metode wybraé, aby zmniejszy¢ ryzyko cigcia

cesarskiego i poprawi¢ wynik okotoporodowy, pozostaje otwarte.

Preindukcja i indukcja porodu — czynniki wplywajace na skutecznosé
procedury

Indukcja porodu jako procedura medyczna moze wigzac si¢ z kilkoma powiktaniami,
0 ktorych zawsze nalezy uprzedzi¢ ci¢zarng; nalezy takze uzyska¢ §wiadoma pisemng
zgode pacjentki na jej przeprowadzenie. Za niepowodzenie indukcji nalezy uzna¢ brak
jej skutecznoséci wymagajacy czasowego odroczenia oraz ponownego przeprowadzenia
procedury lub konieczno$¢ zakonczenia cigzy i porodu poprzez cigcie cesarskie,
szczegllnie w trybie pilnym — w przypadku zagrozenia stanu ptodu lub pacjentki. Do
takiej sytuacji moze doj$¢ m.in. przez pojawienie si¢ hiperstymulacji migénia macicy z
zaburzeniami rytmu serca plodu lub bez nich, wypadniecie pgpowiny, peknigcie
macicy, zapalenie bton ptodowych, wyczerpanie sit pacjentki® .

W celu minimalizowania powyzszych niekorzystnych sytuacji niezwykle istotne jest
poznanie czynnikéw warunkujgcych sukces procedury, a moze jeszcze wazniejsze —
wyodrebnienie czynnikow ryzyka niepowodzenia przeprowadzanej indukcji porodu.
Bez watpienia najistotniejsze znaczenie ma wspomniany Stan szyjki macicy i jej
dojrzatos¢. Do innych proponowanych czynnikéw wptywajacych niekorzystnie na
przebieg indukcji porodu i prowadzacych do cigcia cesarskiego naleza: wskaznik masy

ciata BMI > 40 kg/m?, szacowana masa ptodu powyzej 4000 g czy cukrzyca ciezarnej*.



Inne badania, wsrod czynnikoéw wptywajacych na przebieg porodu, wskazuja: wiek
kobiety, liczbg przebytych porodow lub zastosowanie znieczulenia zewnatrzoponowego
i rodzaju metody indukcji porodu??. Lista ta jest z pewnoscia o wiele dtuzsza, dlatego
nadal prowadzone sa badania nad ustaleniem, a co najwaznicjsze — nad
wyodrgbnieniem czynnikow modyfikowalnych, na ktdre nastgpnie mozna prewencyjnie

zadziata¢, dobierajac odpowiedni rodzaj preindukcji i indukcji do danej cigzarne;j.



Streszczenie pracy

Wstep

Nowym wskazaniem do indukcji porodu stal si¢ w ostatnim czasic wiek kobiety
rodzgacej, z uwagi na wykazang rosngcg — wraz z wiekiem kobiety ci¢zarnej i czasem
trwania cigzy — nie tylko liczbe powiktan matczynych, ale i ptodowych, w tym liczbe
nagtych zgonéw wewnatrzmacicznych!®1®.  Nadal nieznane s3 przyczyny
obserwowanych zalezno$ci. Cz¢$¢ badaczy uwaza, ze w grupie kobiet 40-letnich za
cigze biologicznie dojrzata mozna uzna¢ 39. tydzien cigzy i nalezy woéwczas rozwazy¢
indukcje porodu w celu rozwiazania cigzy'’. Wypracowanie najbezpieczniejszego i
najkorzystniejszego sposobu indukcji porodu u pacjentek w zaawansowanym wieku,
okreslonym jako 35. rok zycia 1 wiecej, jest zadaniem niezwykle waznym i1 nadal
otwartym. Zbyt mato przeprowadzono dotychczas badan dotyczacych indukeji porodu u
pacjentek w tej grupie wickowej, co wigze si¢ z wieloma niewiadomymi dotyczgcymi

zarowno wyboru najlepszego postepowania, jak i czasu jego wdrozenia.

Cele

Cel gléwny:

Niniejsza praca doktorska miata na celu okreslenie, czy jedna z dwoch prostaglandyn —
dinoproston lub mizoprostol — zastosowanych jako metody indukcji porodu u kobiet
W zaawansowanym wieku, definiowanym powyzej 35. roku Zycia, przewaza nad druga.
W analizie brano pod uwagg skutecznos¢ i bezpieczenstwo tych prostaglandyn.

Cele szczegolowe:

e oOcena dziatania i poroéwnanie dwoch metod farmakologicznej preindukcji
porodu (dinoproston i mizoprostol) oraz opracowanie optymalnego sposobu
taczenia tych metod,

e ocena, czy obecno$¢ choroby pacjentki w trakcie cigzy wptywa na skutecznosc¢
I bezpieczenstwo preindukcji dinoprostonem lub mizoprostolem,

e okreSlenie czynnikéw ryzyka cigcia cesarskiego przy zastosowaniu wyzej
wymienionych prostaglandyn.

Skutecznos¢ mierzona byta czasem od wdrozenia leczenia do rozpoczgcia porodu i

porodu, natomiast bezpieczenstwo mierzone bylo czestoscig cig¢ cesarskich w trybie
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naglym, obecnoscia komplikacji porodowych i niektorymi wskaznikami zdrowotnymi u

noworodkow.

Material (dotyczy artykulow nr 1, 2 i 3)

Badaniem objeto 560 ci¢zarnych hospitalizowanych na Oddziale Poloznictwa i
Perinatologii Szpitala Uniwersyteckiego w Krakowie w okresie od stycznia 2015 r. do
kwietnia 2019 r. Wszystkie artykuly oparte sa 0 retrospektywng analize kohorows,
opracowang ha podstawie archiwalnej dokumentacji medycznej Szpitala.

Glownymi kryteriami wlaczenia pacjentek do poszczegélnych analiz byly: cigza
pojedyncza, potozenie podiuzne glowkowe plodu, a takze medyczne wskazanie do
indukcji porodu. Innymi kryteriami wlaczenia byly: wynik Bishopa < 4 i brak
aktywnego porodu przed podaniem leku.

Kryteria wykluczenia: pacjentki, u ktorych okre§lono oczekiwang mas¢ ptodu powyzej
4500 g, tozysko przodujace, naczynia przodujace, wszelkie inne znane
przeciwwskazania do porodu drogami natury lub wszelkie przeciwwskazania do
stosowania prostaglandyn, takie jak przebyta operacja macicy lub ciecie cesarskie.
Oceniano m.in.: wiek matki, mas¢ ciata kobiety przy przyjeciu, jej wzrost i wskaznik
masy ciata (Body Mass Index — BMI), liczbg¢ ciaz, histori¢ porodow, histori¢ poronien,
wiek cigzowy oraz szacunkowa mas¢ ptodu wg pomiaru ultrasonograficznego, sposéb
rozwigzania, wskazania do cigcia cesarskiego, konieczno$¢ wyltyzeczkowania jamy
macicy po porodzie drogami natury, nacigcie krocza, pekniecie krocza, niedokrwistos$é
wymagajacg przetoczenia krwi, pojawienie si¢ hiperstymulacji macicy, obecnos$¢ lub
brak Streptococcus agalactiae w pochwie i/lub odbycie, wymiary miednicy i obwod
brzucha kobiet ci¢zarnych. Ponadto odnotowano ple¢ dziecka i wyniki dotyczace
noworodka, w tym wynik w skali Apgar oraz mase urodzeniowg i dtugos¢ urodzeniows.
Do najczgsciej odnotowywanych chorob wspotistniejacych U cigzarnych nalezatly:
cukrzyca (cigzowa, przedcigzowa), choroby nadcisnieniowe (przewlekle, cigzowe),
wewnatrzwatrobowa  cholestaza  cigzarnych, astma, maloptytkowos¢  oraz

niedoczynno$¢ tarczycy.

Metody (dotyczy artykulow nr 1, 2 i 3)
Preindukcje porodu przeprowadzono z uzyciem zelu z dinoprostonem w dawce 0,5 mg
(Prepidil, Pfizer Polska Sp. z 0.0.) lub insertu dopochwowego z mizoprostolem w

dawce 0,2 mg (Misodel, Ferring Pharmaceuticals Poland Sp. z 0.0.). Przydziat pacjentki
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do podania danego preparatu zalezat od preferencji lekarza kwalifikujacego do
procedury lub dostgpnosci leku w danym momencie w Oddziale, bez mozliwosci
retrospektywnego ustalenia specyficznych kryteriow wyboru.

Analizie poddano wskazania do indukcji porodu, czas od podania leku do porodu
drogami natury lub czas do dowolnego porodu (pochwowego lub cesarskiego) oraz czas
do rozpoczecia porodu, jak réwniez powiktania matczyne: nacigcie krocza, pgknigcie
krocza, odklejenie lub zatrzymanie tozyska oraz niedokrwistos¢ wymagajaca transfuzji
krwi i noworodkowe — punktacje¢ w skali Apgar.

W artykule nr 1 z badania zostaly wylaczone wszystkie pacjentki z chorobami
towarzyszacymi. W ten sposob uzyskane grupy stanowily ciezarne z fizjologicznym
przebiegiem cigzy, gdzie wskazaniem do indukcji porodu byt wiek cigzowy. W
uzyskanej w ten sposob grupie 240 pacjentek 93 ci¢zarne otrzymaty mizoprostol, a 147
dinoproston, przy czym w tej drugiej podgrupie 39 kobiet otrzymato dodatkowo
mizoprostol — z uwagi na brak reakcji po dinoprostonie.

W artykule nr 2 z catej grupy 560 cigzarnych do szczegotowej analizy wytoniono grupe
320 kobiet z co najmniej jedng zdiagnozowang chorobg, Sposrdd ktorych 117 otrzymato
mizoprostol, a 203 dinoproston. W obu grupach wykazano odpowiednio 57 i 87 kobiet
z niedoczynnoscig tarczycy, 27 i 28 z nadci$nieniem tg¢tniczym, 23 1 65 z cukrzyca oraz
3 i 15 kobiet, ktore chorowaty zardéwno na cukrzyce, jak i na nadci$nienie, a 7 i 8 miato
inne choroby. W grupie ci¢zarnych bez chorob dodatkowych mizoprostol otrzymaty 93
pacjentki, a dinoproston — 147. W grupie dinoprostonu zidentyfikowano 100 kobiet,
ktore dodatkowo otrzymaty mizoprostol jako drugi lek. W kazdej z grup wyodrebniono
réwniez kobiety powyzej 1 ponizej 35. roku zZycia.

W artykule nr 3 do badania zakwalifikowano cata grup¢ badawcza 560 cigzarnych.
Wszystkie pacjentki podzielono wedlug metody preindukcji, uzyskujac grupe, ktora
otrzymata dinoproston (grupa D; 250 osob) lub mizoprostol (grupa M; 210 os6b), oraz
trzecig grupe kobiet cigzarnych, ktéra wymagata wprowadzenia drugiej prostaglandyny
— najpierw dinoprostonu, a nastgpnie mizoprostolu (grupa D + M; 100 osob), aby
osiggnac pozadany efekt.

W razie potrzeby wzmocnienia aktywnosci skurczowej macicy stosowano wlew
z oksytocyng. Akcje serca plodu monitorowano przy pomocy  zapisOw

kardiotokograficznych.
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Analiza statystyczna

Analize statystyczng prowadzono zgodnie z obowigzujacymi wymogami dla badan
naukowych w medycynie. W czesci przedstawiajgcej charakterystyki kobiet objetych
badaniem — w =zalezno$ci od charakteru przedstawianych cech (zmiennych) —
charakterystyki opisowe przedstawiono, podajac odsetki (dla cech skategoryzowanych)
oraz $rednie z odchyleniem standardowym i mediany z rozstgpem miedzykwartylowym
(dla zmiennych ciaggtych). Do okreslenia istotnos$ci statystycznej réznic pomiedzy
grupami wykorzystano odpowiednio testy: chi-kwadrat lub — przy braku spetnienia
zatozen — test doktadny Fishera — dla zmiennych skategoryzowanych. W przypadku
zmiennych ciagglych w pierwszym kroku weryfikowano zgodno$¢ z rozktadem
normalnym za pomocg testu Shapiro-Wilka, a nastgpnie i w zalezno$ci od spetnienia
wymogu zgodnosci lub jego braku — odpowiednie testy
t-Studenta lub U-Mann-Whitney’a. Na potrzeby artykulu nr 1, w celu okreslenia roznic
w skutecznosci pomigdzy lekami dinoproston a mizoprostol, biorgc pod uwage
prospektywny charakter obserwacji, zastosowano strategi¢ analizy zgodnie
z zaplanowanym leczeniem (Intent to Treat, ITT). Glowne wyniki analizy oparto o
model proporcjonalny regresji Coxa. Wykorzystanie tego modelu pozwolito na
okreslenie réznic pomigdzy badanymi lekami w skutecznym uzyskaniu porodu w czasie
przy wyeliminowaniu potencjalnych dodatkowych czynnikéw zaktdcajacych, takich
jak: przesztos¢ potoznicza, wiek matki, stopien dojrzatosci szyjki macicy w czasie
podania leku czy zastosowanie oksytocyny. Uzyskany wynik ryzyka hazardu (HR)
okresla, na ile zastosowanie mizoprostolu zwigksza w czasie szans¢ skutecznego
porodu.

Dodatkowo w artykule tym wykorzystano model analizy wariancji (ANOVA) z
interakcja w celu odpowiedzi na pytanie, czy obserwowane pomigdzy réoznymi lekami
roznice w czasie trwania indukcji porodu zalezg od wieku cigzarnych.

W artykule nr 2, podobnie jak w artykule nr 1, analiz¢ prowadzono w grupach zgodnie
ze strategig ITT. Do oceny obecnosci roznic w czasie trwania indukcji porodu oraz
W wystepowaniu  zdefiniowanych punktow koncowych — w zaleznosci od
zastosowanego leczenia lub obecnoéci u cigzarnych chordob wspotistniejacych —
wykorzystano opisane powyzej techniki analizy. Dodatkowo, aby moc odpowiedzie¢ na
pytanie, czy obserwowane roznice pomiedzy ci¢zarnymi bez chorob wspotistniejacych

w poréwnaniu do ci¢zarnych z chorobami wspotistniejgcymi sg inne u matek mtodszych
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niz 35 lat niz u matek w wieku 35 i wigcej lat, wykorzystano statystyke Cochran-
Mantel-Haenszel.

W artykule nr 3, ktorego celem bylo okreslenie czynnikoéw ryzyka cigcia cesarskiego
W zaleznosci od zastosowanej metody preindukcji, analize przeprowadzono w
schemacie zagniezdzonego w obserwacji prospektywnej badania kliniczno-kontrolnego,
w ktorym poréwnano ci¢zarne, ktére urodzity cigciem cesarskim, z ci¢zarnymi
rodzacymi sitami natury. Do zidentyfikowania czynnikéw ryzyka wykorzystano model
regresji logistycznej. Model ten pozwolit na okreslenie niezaleznych czynnikow ryzyka
(po wyeliminowaniu istotnych czynnikow zaktocajacych), pokazujac, o ile wzrastato
(lub malato) ryzyko cigcia cesarskiego w sytuacji obecnosci okreslonej cechy u matki

przy zastosowaniu dinoprostonu, mizoprostolu lub obu wymienionych lekow.
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Podsumowanie wynikow

W niniejszym rozdziale krotko podsumowano dane zaprezentowane w artykutach 1-3.

Artykul nr 1 opublikowany w ,,Ginekologii Polskiej”

Pierwszy artykul skupia si¢ na ocenie skutecznoSci w wywolywaniu czynnosci
porodowej po zastosowaniu do preindukcji porodu dinoprostonu i mizoprostolu. W
badaniu interwencja mizoprostolem zakonczyta si¢ porodem drogami natury w 68,8%
przypadkéw w poréwnaniu z 76,9% w grupie dinoprostonu (p = 0,207). Wykazano, ze
stosowanie mizoprostolu istotnie skrocito zarowno czas do rozpoczecia (9,9 vs 25,3 h, p
< 0,001), jak i zakonczenia porodu w poréwnaniu z zastosowanym zelem z
dinoprostonem (niezaleznie od ostatecznego sposobu rozwigzania — drogami natury lub
cieciem cesarskim:14,5 vs 35,6 h, p <0,001 oraz wylacznie drogami natury: 15,1 vs
31,1; p<0,001). Dodatkowo w modelu regresji Coxa wykazano, ze mizoprostol
zwigkszyt ponad dwukrotnie szans¢ rozpoczgcia porodu i porodu dziecka w poréwnaniu
z dinoprostonem, takze po uwzglednieniu zmiennych potencjalnie wptywajacych na
wynik, takich jak: wiek kobiety, liczba cigz, stan szyjki macicy czy zastosowanie
oksytocyny. Istotnie wiecej ciezarnych wymagato dodatkowej podazy oksytocyny do
wzmocnienia czynnosci porodowej w grupie leczonej dinoprostonem (37,4%) w
porownaniu do grupy z mizoprostolem (8,6%; p < 0,001).

Co ciekawe, szczegolowa analiza kategoryzujaca badane kobiety wedlug wieku nie
powtorzyta uzyskanych dla catej grupy wynikow. W badaniu wykazano, ze wiek
kobiety cigezarnej nie wpltywa na efektywno$¢ stosowanych prostaglandyn: ani na
rozpoczecie porodu (czyli czas od zastosowania leku do poczatku pierwszego okresu
porodu), ani do momentu urodzenia noworodka, jak rowniez na czas trwania drugiego
okresu porodu.

Przeanalizowano szczegdlowo potencjalne niepozadane nastepstwa — zaréwno dla
matki, jak i dla ptodu. Czgstos$¢ cigé cesarskich oraz wskazania do wykonania zabiegu,
a takze powiklania matczyne nie roznity si¢ istotnie migdzy badanymi grupami. W
grupie indukowanej mizoprostolem wykazano jedynie wigksza czesto$é zaburzen rytmu
serca plodu wymagajacych pilnego ciecia cesarskiego, cho¢ bez istotno$ci statystyczne;j.
W analizie danych noworodkowych w grupie mizoprostolu zaobserwowano natomiast
gorsze wyniki punktacji Apgar (9,4 vs 9,8; p = 0,41), nizsze masy urodzeniowe (3385 g
vs 3623 g; p<0,001) i dlugosci noworodkow (54,9 cm vs 56 cm; p =0,008), co
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czesciowo moze wynikac ze statystycznie nizszego wieku cigzowego pacjentek (39,7 vs
40,6; p <0,001) w tej grupie w poréwnaniu do grupy z dinoprostonem.

W badaniu analiza czynnikow, ktére potencjalnie mogly wplyna¢ na efekt kazdej
interwencji, nie wykazala rdéznic migdzy grupami w zakresie wieku matki, liczby
porodéw, wczesniejszego porodu naturalnego, historii poronien, BMI pacjentki,
punktacji w skali Bishopa przed podaniem leku lub szacowanej masy ptodu.

Badanie wykazato, ze stosowanie wktadki dopochwowej z mizoprostolem, w
poréwnaniu z zelem z dinoprostonem, wydaje si¢ zwiekszy¢ szans¢ na pordd i skracaé
czas do rozpoczecia pierwszego etapu porodu oraz czas trwania porodu w catej grupie
badanej, ale nie wykazano powyzszych zaleznosci po uwzglednieniu wieku ci¢zarne;.
Obserwowane w grupie otrzymujacej mizoprostol nizsze wyniki w skali Apgar

wymagaja dalszych badan.

Artykul nr 2 opublikowany w ,,Ginekologii Polskiej”

W artykule drugim analizowano wptyw chorob towarzyszacych w trakcie ciazy na
preindukcje¢ porodu omawianymi prostaglandynami.

Kobiety, u ktérych zdiagnozowano jakakolwiek wspotistniejaca chorobe, miaty wyzsza
mas¢ ciala przy przyjeciu do szpitala — zarowno W grupie dinoprostonu, jak i
mizoprostolu — w poréwnaniu do zdrowych cigzarnych. Ciekawe obserwacje ptyna
natomiast z poréwnania liczby przebytych cigz w grupie kobiet powyzej 35. roku Zycia,
gdzie stwierdzono w obu grupach z chorobami wspotistniejacymi czgsciej kobiety w
pierwszej cigzy (43,6% vs 28,6% w grupie z dinoprostonem oraz 59,3% vs 35,5% w
grupie z mizoprostolem).

Wsrdd kobiet ze wspolistniejaca choroba pordd droga pochwowa byt obserwowany
czeSciej w grupie dinoprostonu niz mizoprostolu (66,5% vs 52,1%, p =0,013). W
konsekwencji cigcia cesarskie obserwowano czegsciej w grupie mizoprostolu. Co wiecej,
matki z chorobag po zastosowaniu mizoprostolu — w poréwnaniu z grupa z
dinoprostonem — czgsciej byly kierowane na cigcie cesarskie w trybie nagtym (75% vs
44,1%). Biorac pod uwage tylko grupe mizoprostolu, wigkszy odsetek ciezarnych ze
wspotistniejaca chorobg (w porownaniu z kobietami bez choroby) przeszedt cigcie
cesarskie (47,9% vs 31,2%; p = 0,016), a takze wigcej z nich przeszto cesarskie ciecie w
trybie pilnym (odpowiednio 35,9% vs 20,4%; p =0,015). Szczegélowa analiza,
uwzgledniajaca wiek kobiety z podzialem na ponizej i powyzej 35. roku zycia, rowniez

wykazata istotnie cze$ciej rozwigzywanie cigzy na drodze cigcia cesarskiego w
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podgrupach ze wspdtistniejaca chorobg. Roéznic tych nie zaobserwowano w grupie
dinoprostonu.

Szczegbdtowa analiza wskazan do cigcia cesarskiego wykazata, ze kobiety ci¢zarne z
chorobg wspotistniejacg z zastosowanym mizoprostolem czesciej prezentowaty stan
przedrzucawkowy i odklejenie tozyska (zarowno w porownaniu z matkami z choroba w
grupie z dinoprostonem, jak i matkami w grupie z mizoprostolem bez choroby
wspolistniejacej), przy czym najczgstszym wskazaniem byt stan zagrozenia ptodu (62%
— niezaleznie od wspotistnienia choroby). Najczestsze wskazania w grupie indukowanej
dinoprostonem to brak postepu porodu oraz zagrazajaca wewnatrzmaciczna zamartwica
ptodu.

Nie stwierdzono istotnych statystycznie r6znic w zakresie powiktan poporodowych w
grupie uczestniczek badania, niezaleznie od kombinacji prostaglandyn, wspotistniejacej
choroby czy wieku matek, poza czestsza koniecznos$cig nacigcia krocza w grupie z
dinoprostonem w poréwnaniu do grupy z mizoprostolem (40% vs 27%; p = 0,02).
Zaobserwowano takze, ze w grupie z dinoprostonem matki ze wspotistniejacg chorobg —
W poréwnaniu z matkami bez choroby — wymagaty wigcej czasu do porodu (tylko droga
pochwowa: 39,6 vs 31,3 h; p = 0,014 lub jakakolwiek droga: 42,8 vs 35,6 h; p =0,023)
oraz do rozpoczgcia porodu (33,5 vs 25,3 h; p=0,009). Po analizie grup z
uwzglednieniem wieku matek z podziatem na grupy do i powyzej 35. roku zycia nie
stwierdzono réznic. Niemniej jednak wykazano, ze w grupie kobiet z chorobami
towarzyszacymi ci¢zarne powyzej 35. roku zycia w czasie indukcji dinoprostonem
charakteryzowaly si¢ nieco krdtszym, lecz istotnym statystycznie czasem trwania
pierwszego okresu porodu (4,4 vs 5,3 h; p = 0,025).

Sposrod powyzszych analizowanych cech Zadnych réznic nie zaobserwowano w grupie
z mizoprostolem, gdzie $redni czas od zastosowania leku do porodu (niezaleznie od
drogi rozwigzania lub rozwigzane drogami natury) wynosit 12,9 i 12,7 h u kobiet z
chorobami towarzyszacymi oraz 14,5 i 15,1 h u cigzarnych bez chorob dodatkowych
oraz bez r6znic w dhugosci poszczegdlnych okreséw porodu.

Na koniec przeanalizowano wyniki noworodkow. W analizie uzyskanych punktacji
Apgar jedyng istotng statystycznie roznice stwierdzono w grupie matek z chorobg, u
ktorych zastosowano mizoprostol, poniewaz w tej grupie matki starsze (35+) rodzily
dzieci z nizszym wynikiem w skali Apgar (9,0 vs 9,7 pkt, p <0,001), a dodatkowo
zaobserwowano istotnie wyzszy odsetek dzieci z wynikiem Apgar < 6 (7,4% vs 2,2%) i

Apgar 7-8 (22,2% vs 3,3%) niz w grupie kobiet ponizej 35. roku zycia z chorobami.
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W grupie kobiet z dinoprostonem stwierdzono nizszg mase¢ urodzeniowa dzieci kobiet
Z chorobg towarzyszaca (3459 g vs 33623 g; p = 0,001) oraz krétsza dlugosé ciata tych
noworodkow (55,2 vs 56 cm; p =0,008), bez podobnych obserwacji z podziatem na
wiek 35.r.z. kobiet oraz w grupie indukowanej mizoprostolem. Niemniej jednak,
poréwnujac masy urodzeniowe dzieci pomiedzy grupami z dinoprostonem i
mizoprostolem, wykazano nizsze wartosci masy urodzeniowej dzieci w calej grupie z
mizoprostolem na poziomie istotnosci p = 0,011.

Podsumowujac, wsrdd kobiet ze wspotistniejagcg chorobg cigeie cesarskie obserwowano
czesdciej w grupie indukowanej mizoprostolem niz w grupie z dinoprostonem. Natomiast
w grupie z dinoprostonem matki ze wspdtistniejaca choroba — w pordéwnaniu ze
zdrowymi kobietami — potrzebowaly wigcej czasu do rozpoczgcia porodu i do porodu.
Nie stwierdzono roéznic w powiklaniach poporodowych niezaleznie od prostaglandyn,
chorob wspotistniejacych czy wieku matek. Noworodki matek w wieku > 35 lat ze
wspotistniejacag chorobg uzyskaty nizszg srednig punktacje w skali Apgar, szczeg6lnie
gdy indukowane byty mizoprostolem.

Badanie wykazato, Zze choroby wspdtistniejace wydaja si¢ mie¢ wptyw na ryzyko ciecia
cesarskiego w grupie preindukcji mizoprostolem, a takze wydtuzajg czas potrzebny do

osiggniecia aktywnej fazy porodu oraz porodu w grupie dinoprostonu.

Artykul nr 3 opublikowany w ,,Ginekologii Polskiej”

Trzeci artykul dotyczyt analizy potencjalnych czynnikow ryzyka cigcia cesarskiego
przy zastosowaniu omawianych prostaglandyn. Porownanie pacjentek podzielonych ze
wzgledu na droge porodu w grupach preindukcji dinoprostonem i mizoprostolem nie
wykazato roznic w wieku matki, masie ciata ani BMI przy przyjeciu, obecnos$ci
niedoczynnosci tarczycy czy cukrzycy. Statystycznie istotne roznice w grupie Z
dinoprostonem stwierdzono dla wzrostu matek, poniewaz kobiety wyzsze czgsciej
rodzity droga pochwowa (p < 0,01), a z drugiej strony dla nadcis$nienia tetniczego, ktore
czesciej prowadzito do cigcia cesarskiego w obu grupach (8,3% vs 21,3%; p < 0,001 w
grupie z dinoprostonem oraz 9,6% vs 21,2%; p = 0,026 w grupie z mizoprostolem). Nie
wykazano réznic w wymiarach miednicy w poszczegdlnych grupach.

Analiza stanu noworodkow wykazuje znaczne roznice w wynikach punktacji w skali
Apgar. W obu grupach noworodki urodzone przez cigcie cesarskie otrzymaty $rednio

mniej punktow (p < 0,001), podczas gdy tylko w grupie z mizoprostolem dzieci miaty
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takze nizszg mas¢ urodzeniowa (3229 g vs 3405¢g; p=0,038) i wiek cigzowy byt
istotnie statystycznie nizszy (38,7 vs 39,3; p = 0,025).

Kolejnym krokiem byta analiza mozliwych czynnikow zwigzanych z ryzykiem cigcia
cesarskiego we wszystkich trzech grupach (dinoproston, mizoprostol oraz grupa
z konieczno$cig zastosowania obu preparatoéw) przed indukcjg. Posréd ciezarnych
z zastosowanym dinoprostonem kazdy dodatkowy 1 cm wzrostu powyzej 165 cm oraz
kazdy dodatkowy 1 cm wiecej w wymiarze mi¢dzykretarzowym powyzej 33 cm obnizat
ryzyko cigcia cesarskiego (odpowiednio OR 0,93; 95% CI 0,885-0,977; p = 0,004 oraz
OR 0,796; 95% CI 0,67-0,94; p = 0,009).

W grupie z mizoprostolem wyzsze ryzyko wykazywal wiek kobiety rodzacej powyzej
35 lat (OR 2,51; 95% CI 1,301-4,845; p = 0,006) oraz wiek cigzowy ponizej 38 tygodni
(OR 2,024; 95% CI 1,009-4,06; p = 0,047).

Dodatkowo wigksze ryzyko cigcia cesarskiego wykazato w obu grupach dinoprostonu
I mizoprostolu nierédztwo kobiety (OR 3,146; 95% ClI 1,505-6,573; p=0,002 i
OR 2,492; 95% CI 1,295-4,797; p =0,006) oraz odpowiednio nadci$nienie tetnicze
(OR 2,69; 95% CI 1,233-5,869; p = 0,013 i OR 2,647; 95% CI 1,209-5,794; p = 0,015).
Powyzsze wyniki zostaty potwierdzone w analizie wieloczynnikowej, gdzie wykazano
6,73- 1 10,85-krotny wzrost ryzyka cigcia cesarskiego u pierwordodek w wieku powyzej
35 lat — odpowiednio zarowno w grupie dinoprostonu, jak i mizoprostolu.

W badaniu wykazano brak wptywu na ryzyko cigcia cesarskiego innych analizowanych
parametrow, takich jak: masa ciala matki, BMI, pomiary obwodu brzucha i miednicy
(poza wymiarem miedzykretarzowym), historia poroniefn, szacowana masa ptodu,

cukrzyca, niedoczynnos¢ tarczycy, stan kolonizacji Streptococcus agalactiae.
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Whioski

Whiosek glowny:

Niniejsza praca doktorska, porownujaca dwie prostaglandyny zastosowane do
farmakologicznej preindukcji porodu — dinoproston i mizoprostol, po uwzglednieniu
skuteczno$ci, ale przede wszystkim bezpieczenstwa obu preparatow, wskazuje wicksza
korzy$¢ stosowania dinoprostonu W grupie kobiet w zaawansowanym wieku
definiowanym powyzej 35. roku zycia.

Whioski szczegolowe:

1) zastosowanie mizoprostolu ponad dwukrotnie zwigksza szanse oraz skraca czas do
rozpoczegcia porodu oraz przeprowadzenia porodu niezaleznie od sposobu rozwigzania —
drogami natury lub cigciem cesarskim niezaleznie od wieku cigzarnej, liczby
przebytych poroddéw czy stanu szyjki macicy,

2) w grupie kobiet po 35. roku zycia nie wykazano réznic w czasie niezb¢ednym do
rozpoczecia akcji porodowej czy samego porodu niezaleznie od sposobu rozwigzania,
poréwnujac obie prostaglandyny,

3) choroby wspotistniejace wydaja si¢ zwigksza¢ ryzyko cigcia cesarskiego w
indukowanej mizoprostolem grupie kobiet po 35. roku zycia,

4) choroby wspotistniejace wydaja si¢ wydtuzaé czas potrzebny do wywotania akcji
porodowej oraz do porodu niezaleznie od rodzaju drogi rozwigzania w grupie
indukowanej dinoprostonem,

5) indukcja mizoprostolem w grupie kobiet z chorobami towarzyszacymi skutkowala
nizsza punktacja w skali Apgar u noworodkow kobiet powyzej 35. roku zycia,

6) w grupie indukowanej mizoprostolem wiek kobiety powyzej 35. roku zycia oraz
wiek cigzowy ponizej 38. tygodnia cigzy stanowig czynniki ryzyka cigcia cesarskiego,
7) nierodztwo i nadci$nienie tetnicze sg czynnikami ryzyka koniecznosci rozwigzania
cigzy cigciem cesarskim niezaleznie od metody preindukcji mizoprostolem czy

dinoprostonem.
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Streszczenie pracy w jezyku angielskim

Introduction

The most important goal of labor induction is to improve the perinatal outcomes for
both the newborn and the mother. Successful induction of labor is considered when
vaginal delivery is completed within 24 hours without maternal complications and a
neonate with a high (>8 points) Apgar score. Finding a safe, fast and effective method
of labor induction is a key part of the growing demand for active prenatal care, as nearly
40% of pregnant women may have the need of induction of labor®. The decision on the
right moment to finish the pregnancy, which would be the best for both the baby and the
mother, has always been, and still is, a matter of debate?.

In the era of postponing pregnancy and giving birth to a child at an advanced age, which
has both social and economic conditions, various aspects of such decisions has to be
taken into account. Young women are usually healthy, but older pregnant women,
especially those over 40, are at increased risk of comorbidities such as high blood

pressure, diabetes and obesity?®.

Pre-induction and induction of labor — indications and contraindications

The indications and contraindications for the induction of labor procedure are generally
accepted in medical world, and a group of factors influencing its effectiveness has
already been estimated. Maternal indications include: pregnancy-induced hypertension,
pre-eclampsia, chronic hypertension, diabetes mellitus, chronic diseases of a pregnant
woman resistant to treatment, serological conflict and fetal indications: intrauterine
infection, fetal hypotrophy, abnormal test results that may suggest impaired fetal
hypoxia (e.g. abnormal CTG, borderline values of Doppler flow in the fetal vessels),
premature rupture of the membranes, fetal malformations, history of intrauterine death
of the term fetus. The age of the pregnant woman over 40 years old has also become a
new indication between 39 and 40 weeks of pregnancy”.

Both the Polish and the Canadian Society of Gynecologists and Obstetricians, among
the clinical situations that preclude the safe natural birth and at the same time are the
contraindications to induction of labor, mention: placenta or vasa previa, abnormal
position of the fetus (transverse or pelvic), active genital infection with herpes simplex

virus, abnormal measurements of the patient’s pelvis, invasive cervical cancer, as well
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as the medical history data, like: previous classical cesarean section or inverted T-

incision of the uterus, myomectomy and rupture of the uterus*>.

Pre-induction and induction of labor — methods

According to the commonly accepted definition, induction of labor is a series of
activities aimed at initiating contractile activity of the uterine muscle in a pregnant
woman before its initial onset and, as a result, giving natural birth to a child®.

In the most cases, the decision to induce labor is, however, associated with the
immaturity of the cervix to delivery and it becomes necessary to pre-induce labor first.
Labor pre-induction is a series of activities aimed at accelerating the maturation of the
cervix, which means its shortening, opening and changing the consistency. Modern
medicine has developed only a few tools able to influence the condition of the cervix,
which can be briefly divided into mechanical and pharmacological methods. Among the
mechanical methods, the most commonly used is the Foley catheter, which is inserted
aseptically through the cervical canal above its internal end and filled with
physiological saline solution. This method involves mechanically irritating the inner end
of the cervix, stretching the lower uterus and stimulating the secretion of endogenous
prostaglandins that physiologically maturate the cervix. It can be used for women after
cesarean section.

Pharmacological methods include prostaglandins E1 and E2, and much less frequently
used: mifepristone, glycocorticosteroids, estrogens, hyaluronidase, relaxin, nitric oxide
donors. Prostaglandin E2 — dinoprostone has recently become the only substance used
for pharmacological pre-induction in Poland. It is a natural factor produced by the
temporal and amniotic membrane, it causes the relaxation of the collagen fibers of the
cervix and causes contraction of the uterine muscle itself’. Misoprosol is a synthetic
analogue of prostaglandin E1 and shows the cervical activity and induction of labor
property. Vaginal PGE1 has been shown to be a more effective method of vaginal
delivery within 24 hours compared to placebo, but it increases the risk of uterine
hyperstimulation without abnormal fetal heart rhythm®. In Poland, this medicament was
registered for the pre-induction of live labor for several years, so there are very few
studies focused on it, especially in the group of patients over 35 years of age.

The intravenously administrated oxytocin is currently the most frequently used method

in inducing the delivery of a fetus. Administration of oxytocin should be precise,
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preferably with the usage of an infusion pump, and the continuous monitoring of the
fetus during the infusion is recommended. In pregnant women after cesarean section,
after analyzing the obstetric situation, it is possible to (cautiously) use oxytocin
stimulation of labor®.

The choice of the method, in accordance with the recommendations of the Polish
Society of Gynecologists and Obstetricians, is based mainly on the assessment of the
obstetric condition of each patient, the preferences of the deciding physician and, most
often, the availability of a given procedure in a hospital. In current practice, no method
of accelerating cervical maturation appears to be superior to others given their overall
efficacy and safety, indicating that the ideal method of pre-induction of labor is still to
be found and the question of which method to choose to reduce the risk of cesarean

section and to improve the perinatal outcome is still open.

Pre-induction and induction of labor — factors influencing the effectiveness
of the procedure

Induction of labor as a medical procedure may involve several complications, of which
the pregnant woman should be always forewarned; informed written consent of the
patient for the procedure should also be obtained. Failure of induction should be
considered as the lack of effectiveness, requiring a temporary postponement and re-
conduct of the procedure, or the need to end pregnancy by caesarean section, especially
urgent one — in the event of a life-threatening condition of the fetus or the patient. Such
a situation may occur, inter alia, by the appearance of uterine hyperstimulation with or
without fetal heart rhythm disturbances, umbilical cord prolapse, uterine rupture,
inflammation of the membranes, exhaustion of the patient's strength®2°,

It is extremely important to know the factors which determine the success of the
procedure, and even more importantly to identify the risk factors of failure of the
induction of labor. Undoubtedly, the most important thing is the condition of the cervix
and its maturity. Other proposed factors adversely affecting the course of induction of
labor and leading to cesarean section, include: body mass index BMI > 40 kg/m?,
estimated fetal weight over 4000 g or gestational diabetes!?.

Other studies indicate factors influencing the course of labor like: the woman's age, the
number of deliveries or the use of epidural anesthesia, and the type of labor induction

method*2. The list is certainly much longer, so the research is still being carried out to
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establish them, and most importantly, to isolate the modifiable factors, which can then
be treated preventively.

Work summary

Introduction

The age of the woman giving birth has recently become a new indication for induction
of labor, due to the increasing number of maternal and fetal complications, including the
intrauterine foetal death, of which the risk increases with the age of the pregnant woman
and the duration of pregnancy®36, The reasons for the observed dependencies are still
unknown. Some researchers believe that in the group of 40-year-old women, the 39th
week of pregnancy can be considered as a biologically mature pregnancy and labor
induction should be considered in order to end the pregnancy!’. Developing the safest
and most beneficial method of labor induction in patients of advanced age defined as 35
years of age and more is an extremely important and still open task. Too little research
has been done on induction of labor in this age group of patients, which is associated
with many unknowns regarding both the choice of the best procedure and the timing of

its implementation.

Objectives

The goal of the presented dissertation is determining whether one of the two
prostaglandins, dinoprostone or misoprostol, outweighs the other in terms of efficacy
and safety, used as a method of induction of labor in women of advanced age defined as

35 years of age and older.

Detailed objectives:

e evaluation of the effects and comparison of two methods of pharmacological
pre-induction of labor (dinoprostone and misoprostol) and development of the

optimal method of combining these methods,
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e assessment of whether the presence of the disease during pregnancy affects the
efficacy and safety of pre-induction with dinoprostone or misoprostol,
e determination of risk factors for caesarean section using the above-mentioned
prostaglandins.
Efficacy was measured as a time from the initiation of treatment to the onset of labor
and delivery, while safety was measured by the frequency of emergency cesarean
sections, the presence of complications in delivery, and a few health indicators in

newborns.

Material

The study included 560 pregnant women hospitalized at the Department of Obstetrics
and Perinatology of the University Hospital in Krakow from January 2015 to April
2019. All articles are based on a retrospective cohort analysis based on the hospital's
archival medical documentation.

The main criteria for the inclusion of patients were: single pregnancy, longitudinal
presentation of the fetus, medical indication for labor induction. Other inclusion criteria
were a Bishop score of < 4 and no active labor prior to dosing.

The exclusion criteria included the following: patients with an estimated fetal weight
above 4500 g, placenta previa, vasculature anterior, any other known contraindications
to vaginal delivery, or any contraindications to the use of prostaglandins such as
previous uterine surgery or caesarean section.

The following data were assessed: mother's age, body weight at admission with height
and Body Mass Index (BMI), number of pregnancies, history of births, miscarriage
history, gestational age and estimated fetal weight according to the ultrasound
measurement, method of delivery, indications for caesarean section, the need for
curettage of the uterine cavity after vaginal delivery, perineal incision, perineal rupture,
anemia requiring blood transfusion, appearance of uterine hyperstimulation, presence or
absence of Streptococcus agalactiae in the vagina and / or anus, pelvic dimensions and
abdominal circumference of pregnant women. In addition, the baby's gender and
newborn scores were recorded, including Apgar score, birth weight, and birth length.
The most frequently reported comorbidities in pregnant women were: diabetes mellitus,
hypertensive diseases, intrahepatic cholestasis in pregnancy, asthma, thrombocytopenia
and hypothyroidism.
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Methods

Labor pre-induction was carried out with the use of a 0.5 mg dinoprostone gel (Prepidil,
Pfizer Polska Sp. z 0.0.) or a vaginal insert with misoprostol at a dose of 0.2 mg
(Misodel, Ferring Pharmaceuticals Poland Sp. z 0.0.). The allocation of the patient to
the medicament depended on the preferences of the doctor qualifying for the procedure
or the availability of the drug at a given moment in the Department, without the
possibility of retrospectively establishing the specific selection criteria.

The following were analyzed: the indications for induction of labor, time from drug
administration to vaginal delivery or time to any delivery (vaginal or caesarean) and
time to delivery, the maternal complications: perineal incision, perineal rupture,
detachment or retention of placenta, and anemia requiring blood transfusion and
neonatal — Apgar score.

In article 1, all patients with concomitant diseases were excluded from the study, thus
the groups obtained were pregnant with a physiological course of pregnancy, where
gestational age was the most often indication for labor induction. In the group of 240
patients obtained in this way, 93 pregnant women received misoprostol and 147
dinoprostone, while in the latter subgroup of 39 women received additional misoprostol
due to the lack of response to dinoprostone.

In article no. 2 from the entire group of 560 pregnant women, a group of 320 women
with at least one diagnosed disease was selected for a detailed analysis, of which 117
received misoprostol and 203 dinoprostone. In both groups, there were 57 and 87
women with hypothyroidism, 27 and 28 with hypertension, 23 and 65 with diabetes,
respectively, and 3 and 15 women with both diabetes and hypertension, and 7 and 8
women with other diseases, respectively. Among pregnant women without additional
diseases, 93 received misoprostol and 147 dinoprostone. In the dinoprostone group, 100
women were identified, who additionally received misoprostol as a second drug. In each

group, women over and under 35 were also distinguished.

In article no. 3, the entire research group of 560 pregnant women was qualified for the
study. All patients were divided according to the pre-induction method, obtaining a
group that received dinoprostone (group D; 250 people) or misoprostol (group M; 210
people) and a third group of pregnant women, which required the introduction of a
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second prostaglandin, first dinoprostone, and then misoprostol (group D + M; 100
people) to achieve the desired effect.
Oxytocin infusion was used to enhance uterine contractions. Fetal heart rate was

monitored with cardiotocographic records.

Statistical analysis

The statistical analysis was carried out in accordance with the applicable requirements
for scientific research in medicine. In the part presenting the characteristics of the
women covered by the study, depending on the nature of the presented features
(variables), the descriptive characteristics are presented by giving percentages (for
categorized features) and means with standard deviation and medians with interquartile
range (for continuous variables). To determine the statistical significance of differences
between the groups, the following tests were used: chi-square or if the assumptions
were not met, the Fisher's exact test — for categorized variables. In the case of
continuous variables, in the first steps, compliance with the normal distribution was
verified using the Shapiro-Wilk test, and then, depending on whether the compliance
requirement was met or not, the appropriate Student's or U-Mann-Whitney tests.

For the purposes of article 1, an Intent to Treat (ITT) analytic strategy was used to
determine the difference in efficacy between dinoprostone and misoprostol in view of
the prospective nature of the follow-up. The main conclusions were based on the Cox
proportional regression model results. The use of this model allowed to determine the
differences between the studied drugs in the effective delivery of labor over time, while
eliminating potential confounding variables such as obstetric history, maternal age, the
degree of cervical maturity at the time of drug administration or the use of oxytocin.
The obtained risk hazard score (HR) determines how much the use of misoprostol
increases the chance of successful delivery over time. In addition, this article uses an
analysis of variance (ANOVA) model with interaction term to answer the question
whether the differences observed between different drugs in the duration of induction of
labor depend on the age of the pregnant woman.

In article 2, as in article 1, the analysis was carried out in groups according to the ITT
strategy. The analysis techniques described above were used to assess the presence of
differences in the duration of labor induction and in the occurrence of defined endpoints
depending on the treatment applied or depending on the presence of comorbidities in
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pregnant women. Additionally, in order to answer the question whether the observed
differences between pregnant women without comorbidities compared to pregnant
women with comorbidities are different in mothers younger than 35 than in mothers
aged 35 and over, the Cochran-Mantel-Haenszel statistic was used.

In article 3, taking into account that its aim was to determine the risk factors for
caesarean section depending on the pre-induction method used, the analysis was carried
out in the scheme of a nested prospective case-control study in which pregnant women
who gave birth by caesarean section were compared with pregnant women giving birth
to natural forces. A logistic regression model was used to identify risk factors. This
model allowed for the determination of independent risk factors (after elimination of
significant confounding variables), showing how much the risk of cesarean section is
increased (or decreased) in the presence of a specific feature in the mother when

dinoprostone, misoprostol or both of these drugs were used.

Summary of the results

Article 1 published in “Ginekologia Polska”

The first article focuses on assessing the effectiveness in inducing labor after the use of
dinoprostone and misoprostol for labor pre-induction. In the study, intervention with
misoprostol resulted in vaginal delivery in 68.8% of cases, compared with 76.9% in the
dinoprostone group (p = 0.207). It was shown that the use of misoprostol significantly
shortened both the time to start (9.9 vs 25.3 hours, p < 0.001) and to the end of labor
compared to the used dinoprostone gel (regardless of the final method of delivery —
vaginal delivery or caesarean section: 14.5 vs 35.6 hours, p < 0.001 and only by natural
route: 15.1vs31.1; p<0.001). In addition, the Cox regression model showed that
misoprostol more than twice has risen the chance of starting labor and childbirth
compared to dinoprostone, also after taking into account the variables potentially
influencing the outcome, such as the woman's age, number of pregnancies, cervical
condition and the use of oxytocin. Significantly more pregnant women required an
additional supply of oxytocin to enhance labor in the group treated with dinoporostone
(37.4%) compared to the group with misoprostol (8.6%; p < 0.001).
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Interestingly, a detailed analysis of the women according to the age did not repeat the
results obtained for the entire group. The study did not show that the age of a pregnant
woman affects the effectiveness of prostaglandins used, or at the beginning of labor, to
the birth of a newborn or the duration of the second stage of labor.

Potential adverse effects, both for the mother and the fetus, have been studied in detail.
The frequency of the caesarean sections, indications for the procedure, and maternal
complications did not differ significantly between the study groups. Only in the
misoprostol-induced group, a higher frequency of fetal heart rhythm disturbances
requiring urgent caesarean section was found, although not statistically significant. In
the analysis of neonatal data in the misoprostol group, worse Apgar scores (9.4 vs 9.8; p
= 0.41), lower birth weights (3385 g vs 3623 g; p < 0.001) and neonatal length (54.9 cm
vs 56 cm) were observed. ; p = 0.008), which may be partly due to the statistically lower
gestational age of patients (39.7 vs 40.6; p <0.001) in this group compared to the
dinoprostone group.

In the study, the analysis of the factors that could potentially influence the effect of each
intervention showed no differences between the groups in terms of maternal age,
number of births, prior natural delivery, miscarriage history, patient BMI, pre-drug
Bishop score, or estimated fetal weight.

The study showed that the use of a vaginal insert with misoprostol compared to
dinoprostone gel seems to increase the chance of childbirth and shorten the time to the
onset of the first stage of labor and duration of labor in the entire study group, with no
influence of mothers’ age. The lower Apgar scores in the misoprostol group require

further studies.

Article 2 published in “Ginekologia Polska”

The second article analyzes the influence of comorbidities during pregnancy on the pre-
induction of labor with the described prostaglandins.

Women diagnosed with any comorbid disease had higher body weights on admission to
the hospital in both the dinoprostone and misoprostol groups compared to healthy
pregnant women. Interesting observations are drawn from the comparison of the
number of pregnancies in the group of women over 35 years of age. In both groups with
comorbidities these women were found more often in their first pregnancy (43.6% vs

28.6% in the group with dinoprostone and 59.3% vs 35.5% in the misoprostol group).
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Among women with coexisting disease, vaginal delivery was observed more often in
the dinoprostone group than in the misoprostol group (66.5% vs 52.1%, p = 0.013). As
a consequence, cesarean sections were seen more frequently in the misoprostol group.
Moreover, mothers with the disease after using misoprostol compared to the group with
dinoprostone were more often referred to emergency caesarean section (75% vs 44.1%).
Considering only the misoprostol group, a greater proportion of pregnant women with
coexisting disease (compared to women without the disease) underwent caesarean
section (47.9% vs 31.2%; p = 0.016), and more of them underwent urgent caesarean
section (35.9% vs 20.4%, respectively; p = 0.015). These differences were not observed
in the dinoprostone group. A detailed analysis of indications for caesarean section
showed that pregnant women with a disease coexisting with misoprostol more often
presented with pre-eclampsia and placental detachment (both compared to mothers with
the disease in the group with dinoprostone and mothers in the group with misoprostol
without comorbid disease), with the most common indication was fetal distress (62% —
regardless of the coexistence of the disease). In the dinoprostone induced group, the
most frequent indications were the lack of progress in labor and the risk for the fetus.
There were no statistically significant differences in postpartum complications in the
group of study participants, regardless of the combination of prostaglandins, comorbid
disease or maternal age, except for more frequent incision of the perineum in the
dinoprostone group compared to the misoprostol group (40% vs 27%; p = 0, 02).

It was also observed that in the group with dinoprostone, mothers with coexisting
disease compared to mothers without disease required longer time to delivery (vaginal
only: 39.6 vs 31.3 hours; p = 0.014 or any route: 42.8 vs 35.6 hours; p = 0.023) and time
to the onset of labor (33.5 vs 25.3; p = 0.009). After analyzing the age of the mothers,
no differences were found. The above differences were also not observed in the group
with misoprostol, where the mean time from drug application to delivery (regardless of
the route of delivery or delivered naturally) was 12.9 and 12.7 hours in women with
comorbidities and 14.5 and 15.1 hours in pregnant women without additional diseases.
Finally, the results of the newborns were analyzed. In the analysis of the Apgar score,
the only statistically significant difference was found in the group of mothers with the
disease treated with misoprostol, because in this group older mothers (35+) gave birth to
children with a lower Apgar score (9.0 vs 9.7 points, p <0.001) and additionally, a
significantly higher percentage of children with Apgar <6 (7.4% vs 2.2%) and Apgar
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7-8 (22.2% vs 3.3%) scores were observed in that group than in the group of women
under 35 with diseases.

In conclusion, in women with coexisting disease, caesarean section was observed more
often in the misoprostol-induced group than in the dinoprostone group. On the other
hand, in the group with dinoprostone, mothers with comorbid disease, compared to
healthy women, needed more time to give birth and to start labor. There were no
differences in postpartum complications regardless of prostaglandins, comorbidities or
maternal age. Newborns of mothers > 35 years of age with coexisting disease had lower
mean Apgar scores.

Our study showed that comorbidities appear to affect the risk of caesarean section in the
Misoprostol pre-induction group, and also increase the time needed to achieve active

labor and delivery in the Dinoprostone group.

Article 3 published in “Ginekologia Polska”

The third article analyzed potential risk factors for caesarean section with the use of two
prostaglandins. Comparison of patients divided according to the route of delivery in the
pre-induction groups with dinoprostone and misoprostol showed no differences in
maternal age, body weight or BMI at admission, the presence of hypothyroidism or
diabetes. Statistically significant differences in the group with dinoprostone were found
for maternal height, as taller women more often gave birth vaginally (p <0.01) and, on
the other hand, hypertension, which more often led to caesarean section in both groups
(8.3% vs 21, 3% p < 0.001 in the dinoprostone group and 9.6% vs 21.2%; p = 0.026 in
the misoprostol group). There were no differences in pelvic dimensions between groups.
The analysis of the condition of the newborns shows significant differences in the
Apgar scores. In both groups, newborns delivered by cesarean section received on
average fewer points (p < 0.001), while only in the misoprostol group the children also
had lower birth weight (3229 g vs 3405 g; p = 0.038) and the gestational age was
statistically significantly lower (38.7 vs 39.3; p = 0.025).

The next step was to analyze the possible factors associated with the risk of cesarean
section in all three groups (dinoprostone, misoprostol and the group requiring both
medicaments) before induction. Among pregnant women with the use of dinoprostone,
each additional 1 cm of height above 165 cm and each additional 1 cm more in the

interclavicular dimension above 33 cm reduced the risk of cesarean section (OR 0.93;
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95% CIl 0.885-0.977; p = 0.004 and OR 0.796; 95% CI 0.67-0.94; p = 0.009,
respectively).

In the group with misoprostol, the higher risk was shown by the age of the woman
giving birth over 35 years (OR 2.51; 95% CI 1.301-4.845; p = 0.006) and the gestational
age below 38 weeks (OR 2.024; 95% CI 1.009-4.06; p = 0.047).

In addition, a higher risk of cesarean section was shown in both the dinoprostone and
misoprostol groups of nullipara women (OR 3.146; 95% CI 1.505-6.573; p = 0.002 and
OR 2.492; 95% CI 1.295-4.797; p = 0.006) and hypertension (OR 2.69; 95% CI 1.233-
5.869; p=0.013 and OR 2.647, 95% CIl 1.209-5.794; p = 0.015) respectively. The
above results were confirmed in a multivariate analysis, which showed a 6.73 and
10.85-fold increase in the risk of cesarean section in primiparous women over 35 years
of age, in the dinoprostone and misoprostol groups, respectively.

Our study showed no effect on the risk of cesarean section of other analyzed
parameters, such as: maternal weight, BMI, measurements of the abdominal and pelvic
circumference (except the intertrochanteric dimension), miscarriage history, estimated

fetal weight, diabetes, hypothyroidism, colonization status of Streptococcus agalactiae.

Conclusions

Main conclusion:

After taking into account the efficacy and safety of two prostaglandins used for
pharmacological pre-induction of labor - dinoprostone and misoprostol, the research
shows a greater benefit of using dinoprostone in the group of women at an advanced age
defined above 35 years of age.

Detailed conclusions:

1) the use of misoprostol rises more than twice not only the chance but also shortens the
time to start labor and delivery itself, regardless of the method of delivery - via vaginal
delivery or cesarean section, regardless of the pregnant age, number of deliveries or the
condition of the cervix,

2) in the group of women over 35, there were no differences in the time necessary to
start labor or the delivery itself, regardless of the method of delivery, comparing both

prostaglandins,
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3) comorbidities seem to increase the risk of caesarean section in misoprostol-induced
women over 35 years old,

4) comorbidities seem to lengthen the time needed to induce labor and delivery,
regardless of the type of delivery route in the dinoprostone-induced group,

5) induction with misoprostol in the group of women with comorbidities resulted in
lower Apgar scores in newborns of women over 35 years old,

6) in the misoprostol-induced group, the age of the woman over 35 and the gestational
age below 38 weeks of pregnancy are risk factors for cesarean section,

7) nulliparity and arterial hypertension are the risk factors for the need to end the
pregnancy by cesarean section, regardless the method of pre-induction with misoprostol

or dinoprostone.
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ABSTRACT

Objectives: Induction of labour is 2 part of an active prenatal care nowadays and the ideal methed of that procedure still
remains to be identified. The purpose of this study was to evaluate effectiveness of misoprostol vaginal insert as compared
to dinoprostone gel for delivery induction in pregnant women without any comorbidities.

Material and methods: It was a retrospective cohort study of 240 pregnant women. The primary study cutcome was
successful delivery. Other analysed parameters included time to delivery of a baby, time to the beginning of the first stage
of labour, time to vaginal delivery, and duration of all delivery stages. We compared both methods regarding maternal
complications during and after delivery. We also reviewed neonatal outcomes such as birth weight, birth length and
T-minute Apgar scores.

Results: The patients' basic characteristics were similar regarding their age, gravidity, parity, height, weight and Bishop
score. Time to any delivery and to the onset of a labouwr in the misoprostol group versus in the dinoprostone group was
14.5 vs 356 h (p < 0U001) and 9.9 hws 25.3 h (p < 0.001) respectively. The chance of the beginning of labour and the baby's
delivery over time has been ohserved to be approsimately bwo times higher for misoprostol as compared to dinoprostone.

Conclusions: Qur study showed that using misoprostol vaginal insert in comparison to dinoprostone seems to shorten the
time to beginning of the first stage of labour as well as the time to the delivery itself. Some lower Apgar scores observed
in the misoprostol group requires further investigation.

Key words: misoprostol; dinoprostone; induction of labor
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INTRODUCTION

Finding a safe, quick and effective method of labour in-
duction is a crucial part of a growing need for active prenatal
care, Decision on the right moment to complete a preg-
nancy that would be the best for both the baby and the
maother has been always a debatable issue. Modern medi-
cine has developad only a few tools to manage an unfavour-
abla cervix which may be shortly divided into mechanical
and pharmacological methods of preinduction. In the final
step, induction of delivery involves oxytocin administra-
tion which strangthens the uterine contractions leading to
childiirth. In current practice, no cervical ipening method
appears superior to the others considering their overall ef-
factiveness and safety outcomes [1], which indicates that
the ideal method of labour preinduction remains to be
identifiad. Prostaglandins are commonly used in obstet-

rics nowadays. Dincprostone is a natural E2 prostaglandin
produced by decidua and amnion, it causes relaxation of
cervical collagen and develops uterine fibras contractions
[2]. Misoprostol is a synthatic analogue of E1 prostaglandin
and, although it was originally registerad as a drug in the
prevention and treatment of stomach ulcer disease [3],
nowadays it is widely usad in obstetrics also in preinduc-
tion of labour [4].

Objectives
The purpose of this study was to evaluate effectiveness
and safety of misoprostol vaginal insert at a dose of 0.2 mg
(Misodel, Ferring Pharmaceuticals Poland sp. z 0.0) as com-
pared to dinoprostone gel at a dose of 0.5 mg (Prepidil, Ffizer
Polska Sp. z 0.0.), administerad in daily clinical practice for
delivery induction in pregnant women without any comor-

Comesponding authon
Teresa Gomisiewics

Department of Dbstetrics and Pesinatology, University Hospital, 23 Kopernika 3¢, 31-501 Cracow, Poland

e-mail: teresagornisewic @wp.pl

726

36



Tarasa Gormisesice et al, Misoprostol and Dinoprostone in delivery induction

bidities. Additionally, we evaluated whether mothers’' age
affectad clinical outcomes.

MATERIAL AND METHODS

It was a retrospective cohort study that included preg-
nant women requiring labour induction for either medical
or obstetric indications, hospitalized at the Obstetric and
Perinatology Department at the University Hospital in Cra-
cow between January 2015 and April 2019,

Inclusion criteria werea (1) singleton gastation, (2) cephalic
foetus presentation, (3) full-term pregnancy, (4) Bishop's
score < 4, (5) reactive foetal heart rate (FHR) pattern, and (5)
lack of spontaneous uterine contractions before administra-
tion of the drug.

Patients were excluded for the following reasons:
(1) malpresentation, (3) estimated foetal weight > 4500 g
(4) placenta previa or unexplained vaginal bleading, (5) vasa
pravia, (6) other known contraindications to vaginal delivery,
(7)any contraindication to receiving prostaglandins, (8) pre-
vious cagsarean delivery or uterine surgery, (9) preterm de-
livery, Other exclusion criteria included matemal comorbidi-
fties such as: hypertansion, diabetes mellitus, intrahepatic
cholestasis of pregnancy, asthma, and thrombocytopenia.

The primary study cutcome was successful vaginal de-
livery. Other analysed parameters included time from drug
administration to vaginal delivery, to any (vaginal or by
Caesarean saction) delivery, and time to the onset of labour
defined as regular uterine contradictions at least avery ten
minutes with evidence of change in cervical dilatation or
cervical effacement, and duration of all delivery stages. We
also reviewad neonatal outcomes such as birth weight, birth
length and 1-minute Apgar score. Finally, we analysed po-
tential delivery complications like a necessity of emergency
Caesarean section, placenta abruption, placenta arrest and
a necessity of uterine curettage after vaginal birth, as well
as episiotomy and anaemia requiring blood transfusion.

Statistical analysis

The study group consisted of women who received
misoprostol, dinoprostone, and both (after dinoprostonea
was ineffective the misoprostol was used in some women).
Thus, there were three groups of mothers. The first part of
thie analysis, which is intended to compare successful labour
inductions after the implementation of one drug only, pre-
sents differences between ‘misoprostol only’and ‘dinopros-
ton only’ groups. In order to compare basic characteristics
of the study groups for interval scale variables [age, time,
weight, body mass index (BMI)], first normal distribution
in groups was assessed by Shapiro-Wilk test, and then for
normally distributed variablas the t-test for equal or unequal
variances, and for skewed variables the U-Mann-Whitney
fest were used to assess significance. Chi-squared Person’s

testwas used for nominal or ordinal scale variables provided
that the expected value of at least five was cbserved in
each cell, otherwise the exact Fisher's test was performed.
As a next step, to reveal whether there is a differencein the
effectivenass between implementad drugs anintention to
treat (ITT) approach was implementad — meaning mothars
started with misoprostol were considerad as the first group,
and mothers started with dinoproston as the second group
imaspective of whether the mother was given later the other
drug for induction purposes or not. The proportional Cox
regression model was performed to assess the strength of
difference between misoprostol and dinoprostone in the
effectiveness of delivery upon time. The calculated hazard
ratio shows how many times the delivery is more or less
likely in a specified amount of time. Models were created
as both unadjusted and adjusted for the clinically impor-
tant covariates. In addition, it was tested a possible impact
of woman's age on the efficacy of the treatment. For that
purposa, firstly, a linear regrassion of the mother's age on
the timea between drug implementation and the beginning
of labour or the delivery of a baby, and additionally the
sacond stage of labour, with the treatment type covariate
were parformed. Secondly, to check whether the differ-
ence between misoprostol and dinoprostone depended
on mothar’s age (the test for a modification effect of the
mother's age < 35, and 35+) theinteraction terms between
categorised mothers age and a group type variable in the
ANOVA models were used. Allthe analyses were done using
thie IBM 5P55 Statistics version 25. Pairwise procedure was
usad for missing data. Results (differences) were considered
statistically significant if the p-value was less than 0.05.

RESULTS

There were 560 pregnant women identifiad in medical
records as admitted to the Obstetric and Perinatology De-
partment at the University Hospital in Cracow, Poland forin-
duction of delivery in the period from January 2015 till April
2019, Out of 560, 320 were excluded due to the presenca
of any of the co-maorbidity mentionad under the exclusion
criteria. In the remaining 240 women there weare 93 women
who received misoprostol and 147 who were given dino-
prostone. Inthe last-mentioned group, however, thera wears
39(26.5%) which wera observed as not-reacting to the drug,
and they received after some time misoprostol additionally.
Thus "one drug succassful labour induction” groups included
201 pregnant women, out of whom 93 {46.3%) were treated
with misoprostol and 108 (53.7%) were given dinoprostone.

The basic characteristics of mothers wera similar across
study groups regarding their age, gravidity, parity, weight,
and BMI at admission. Thera wera no statistically significant
differences in pre-ripening cervical characteristics either, or
theinitial Bishop score in all patients was = 4 (Tab. 1). Consid-
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Table 1. Clinical characteristics of the study groups (amoess “after one drug successful delivery” groups)

Maternal age [years]

Mean, (5D) ERILL
Median (01-Q3) 31.0(285-34.0)
Weight at admission [kal [n=471*

Mean, (50 J6.8 (109
Median (01-Q3) 75.0 (69.0-83.0)
Height [cm] [n=384]

Mean, (SO 1657 (5.7
Median (01-Q3) 1665 (162.0-170.0)
Body mass index at admission [kg/m?] [n=48]

Mezn, (50) 2B5 3T
Median (01-Q3) 274 (259-30.4)
MNumbser of pregnandies [n, (%]

1 52 (55.9%)

2 2021.5%;)

=3 21 226%}
Parity history {current delivery inchuded)

[n (36}

1 64 (68.8%)

2 18 {19:4%)

3 11(118%)
Mulliparous [n, (3)] 62 [66.7%)
Miscarriage history [n, (%)]

Mo 70 (75.3%)

Yas 23 24.7%)
Pre-ripening cervical characteristics [n (%]

Dilatation = 1 cm 86 (92.5%)
Effscement = 50% 85 (91.4%;)
Gestational zge [weeks®

Mezn, (50) 07 (18"
Median (01-Q3) 406 (38.0-40.9)
Estimated birth weight [g] [n="54]

Mezn, (50) 3325 (5524
Median (01-Q3) 3450 (3000-3748]

PHW — (), 703
306 4.9y
In=63] P =385
788130
77.0(70.0-36.0
In=57] P2 =054
167.3(5.9)
168.0(1640-171.0)
[n=63] PEW — 0,406
17943
7.1 [24.8-30.1)
df=2
Pz — 0713
66 (B1.1%)
12 (20.4%)
20(18.5%)
I:“:'E =[0354
T7(71.3%)
21 (19.4%)
10(9.3%)
df=1
76 (704%) P — nsaR
df=1
Pz — 305
B8 (B1.5%)
20(18.5%)
df=1
W @T% P - pigog
meson 5
PEW . 0,001
406 (07"
40.9 (40.5-41.0
In=37] P = 027
3588 (413)
3582 (3233-3883)

*p < 0L0% by the Shapiro-walk test for normal distribution; "2t a ime of administration of the first dose of the drug; MW — the U-Mann-whitney test; t-e — the Student's
t-test for equal variances; chiz — the chi-squared test, df — degress of freedom; F — the exact Fisher’s test

ering gestational age, it was slightly lower inthe misoprostol
group as comparad to dinoprostone group (medians: 40,6 vs
40.9 weeks respectively, p < 0L.001), additionally, estimated
birth weight was also lower in the misoprostol group (medi-
ans: 3450 vs 3682 g, respectively, p =0.027). The indications
for labour induction did not differ significantly between
the two groups, although Rh incompatibility was cbserved
slightly mora frequantly in the dinoprostone group (4.1%
vs 1.1%) and foetal indications (including foetal growth
restriction) were noticed more frequently in the misoprostol

group (16.1% vs 8.2%). Most inductions were initiatad due
to prolonged pregnancy exceeding the term date. There
was no operative vaginal dalivery.

The proportion of mothers who underwent vaginal de-
livery was comparable between the groups, as it was 68.8%
in the misoprostol and 76.9% in the dinoprostone group
(p = 0.207). Thare wera also no diffarences between the
rate of Cagsarean section or indications for such delivery
between the two groups. The most often causes of Caesar-
ean section were foetal distrass seen in cardiotocography
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Table 2. Mode of delivery and indications for caesarean section across "after one drug successful delivery” groups

Cesarean section 2031.7%)
Emergency Caesarean delivery out of

total deliveries 19204%)
Emergency Caesarean delivery out of [n=29]
total Caesarean sections 19 [85.5%]
Vaginal defivery 54 (68.8%)
Indications for Caesarean saction [n=29]
Fostal distress 18 (62.1%)

Labor arrest during first stage (First-stage
Caesarean) &207%)

Labar arrest during second stage
(Second-stage Caesarean) L
Fetal hand prolapse 1(3.4%)

chi* — the chi-squared test; df — degrees of freedom; F — the exact Fishers fest

Table 3. Postpartum complications among study participants

BB fﬂ:ln_znr

e i

[n=25] df=1

10 [40.0%] Pl = (100
df=1

83 (769%) pehil — (207

[n=125] pf = 0207

10 (40.0%)

10 (40.0%)

5 (2000%)

0 {0.0%)

. df=2

Any complication 14 (15.1%) 12 (11.1%; 9(23.1%) o

Blood transfusion 22.7%) 2(1.9%) 2(5.1%) FF =0470

Uterine hypar-stimulation 22.27%) ] 2(5.1%) P =0059

Cursttage after delivery B (3.6%) 9 [8.3%) 3 (7.7%) FF=0.099
- df=1

Episictomy 26 (28.0%) 42 (36.9%) 17 (43.6%) PR 137

Rupture of perineum (any type) 15 (16.1%] 24 (22 2%) 4(103%) ::I.:EII:

Rupture of perineum PF=0427

Mo rupture 78 (33.9%) B4 (77.8%) 35 [BOT%)

Lstage 14{15.1%) 20 {18.5%) 3(7.T%)

I-stage 1(1.1%) 2(1.9%) 0

Hll-stage 0 2(1.9%) 1(26%]

chi* — the chi-squared test; df — degrees of freedom; F — the exact Fishers fest

tracing or lack of the labour progress, although there was
significantly mora often emergency Caesarean delivery out
of all deliveries {p=0.028) in the misocprostol group (Tab. 2).
Forthe analysis of the safety, the thres groups, Le., misopros-
tol, dinoprostone and dinoprostone followed by misoprostol
were considerad. Delivery complications were categorized
into the following: anaemia with blood transfusion need,
uterine hyperstimulation, uterus curettage after delivery,
shoulder dystodia or the perineum rupture needing surgical
suturing. Thera wera no significant differences in postpar-
tum complications between groups (Tab. 3).

The cxytocin usage to accelerate the contraction activity
ofthe uterine muscle was necassary in eight patients (8.6%)
from the misoprostol group, and in 55 patients (37.4%) from

dinoprostone group, which reached a statistically significant
difference (p < 0.001).

The misoprostol use appeared to significantly shorten
the time to any delivery comparad to dinoprostonea gal (me-
dians: 14.5 vs 35.6 h, p < 0.001), it also shortened the time
to beginning of delivery and vaginal delivery. There ware
no significant differences found in duration of any stage of
labour between the two groups (Tab. 4).

Thare wera statistically significant differences in Apgar
scores of the baby (Tab. 5). The birth weight and length ware
statistically differant, which may reflect the previously noted
difference in gestational age at the delivery (Tab. 1 and 5).

As a naxt step, we checked whether woman's age had
been associated with the analyzed time periods. Aftar the
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Table 4. Time intervals to delivery intention to treat groups

Time admission to delivery (vaginal or Caesarean section) [h]
Mezn, [50)

Median (01-03)

Time drug application to delivery (vaginal or Caesarean saction) [h]

Mean, (50
Median (31-03)

Time drug application to vaginal delivery (Caesarean sections excluded) [h]

Mezn, (50)

Median (21-03)

Time drug application to the beginning of a labor [h]
Mean, (50)

Median (21-03)

| stage of labor duration [h]
Mean, (50)

Median (21-03)

Il stage of labor duration [min]
Mean, (50)

Median (21-03)

1l stage of labor duraticn [min]
Mesan, (50)

Median (21-03)

PMW . 0001
470583 673 (7301
253 (140-440)  512(313-813)

P 0o
145(13.8* 355 (25.0)
11.08.0-174) 288(135-519)
In=64] [m=107] P 0o
15.1 {156 EYETR Y T
11.087-17.8) 260(120-472)
[n=58] [n=115] P - 0001
991501 253 (130"
637 (33-11.5) 209 (5.8-40.8)
[n=68] m=115] AW 1B
432" sS4
48 (30-60) 503070
[n=68] [m=111] P = 0058
300 (286 ETRAEEE
200(10.0-4000) 30,0 (15.0-50.0)
In=63] [n=108] PN - 0771
83 (56" a6 (22"
10,0 (5.0-10.0) 10,0 {5.0-10.0)

*p < 005 by the Shapiro-walk test for normal distribution; MW — the U-Mann-Whitney test

Table 5. Neonatal outcomes across intention to treat misoprostol and dinoprostone groups

Apgar score [points]

Mean, (50 9416
Median (1-03) 10.0{10.0-10.0}
Apgar score < & points at the 15t min (n, %) 8 [B.6%)
Apgar score 7-8 points at the 15t min (n, %) 44.3%)

Apgar score 9-10 points at the 1st min (n, %) 81 (87.1%)
Birth weight [g] [n=193]

Mean, (50 3385 (530y
Median (01-Q3) 3420 (3045-3750)
Birth length [cm] [n=83]

Mean, (50 549034
Median (01-Q3) 550 (53.0-57.0)
Female [n, %] 44 (47 3%)

PHW — 0041
9.8 (0a®
10.0 (10.0-10.0
2(14%) P =008
4(27%)
141 (95.5%)
In=144] P < 0,001
3623(417)
3625 (3320-3955)
In=14&] p‘": 0.008
560 30)
56,0 (54.0-58.0

df=1
68 (163%) Pz = 0,805

*p < 0.0% by the Shapiro-Wilk test for normeal distribution; MW — the U-Mann-Whitney test: t-ue — the Student's t-test for unegual varlznces

woman's age was regressad on the time from the drug
implementation to the beginning of a labour (to the first
stage of labour), to the delivery of a baby (to the end of
second stage of labour) and additionally on the duration of
the second stage of a labour only, no one result was statisti-
cally significant (p values: 0.114; 0.308; 0.131, respectivaly).
Additionally, whan the differences in the considered time
pericds between drug types were analysed withinteraction
terms betweean woman's age categorical variable no result
had been significant either (p values: 0.970; 0.757; 0.800).

Finally, Cox regrassion models were performed to as-
sass whather there were differences betwean misoprostol
and dinoprostone upon time in the labour induction. The
results showed that misoprostol increased more than twice
thie chance of beginning the labour or delivery of a baby
in comparison to dinoprostone. Even after adjustment
for the covariates which might influence the process, like
mother's age, number of pregnancies, cervical state, and
oxytocin use, the probability still was significantly higher
(Tab. 6 and 7).
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Table &. The relative probability (assessed by the hazard ratio) for

induction of a labor for misoprostol compared to dinoprostone

Beginning of labor 185-357 p<0.001
Beginning of labor! 144 1.75-340 p<0001
Beginning of labor? 142 173-339  p<0.001
Baginning of labor 210 149-297  p< 0000

The proportienal Cox regression model; "Adjusted for number of pregnancies,
moithers age; “Adjusted fior the covartates as In (1) and additionally for
cervical effacement; *Adjusted fior the covartates as In (2 and additionally for
oeytocin wse; C1 — confidence interval

| [—
= gt

g
1

Cumulsive % of delteerizs
2
e

L]
@ | ®@ 1] T am 1

Tim fram deug imalereeniation w (e Deginming of o b auns)

Fgure 1. Cox regression model —
beginning of labor

from drug implementation to the

DISCUSSION

The use of pharmaceutical induction of labour increased
in many European countries during the last decades, for
example in Morway the rate increased from 12.5%in 2002 to
20.3% in 2013. The rate of caesarean section in the induced
patients’ group did not change, and it remained stable at
17.1 and 17 4%, respectively [5]. It might be connacted with
introducing into the contemporary obstetrics the use of pros-
taglandins, which facilitate caervical ripening and accelerate
uterine contractions like in the natural course of delivery.

The purposa of this study was a comparison of two prosta-
glandins usaed in everyday clinical practice, which ara, among
others, recommended by the Polish Society of Gynaecologists
and Obstetricians Guidelines for labour induction [6]. We veri-
fied that vaginally implemented misoprostol insert was more
effective than the dinoprostone gal in induction of labour in
pregnant women without any comorbidities at tarm. Our
findings arein line with the results of Sharp et al. [7] who dem-
onstrated a statistically shorter time to the delivery when using
misoprostol vaginal insart rather than dinoprostone vaginal
gel, namely means 182 h (11.6-27.6) vs 21.8 h {19.0-23.9),
respectivaly. In our study, the mean interval between the
implementation of misoprostol to the time of delvery was
even shorter (14.5 h). We hawe shown that misoprostol, in

Table 7. The relative probability (assessed by the hazard ratic) for

baby's delivery for misoprostol as compared to dinoprostone

240-429 p<0.001

Bd:y’sdeim‘y‘ 107 178413 p<0001
Baby's delivery? 09 129416 p<0.001
Baby's delivery® 253 190-353  p<0000

The proportienal Cox regression model; "Adjusted for rumber of pregnanches,
moithers age; “Ad)usted fior the covartates as In (1) and additionally for
cervical effacement; *Adjusted fior the covartates as In (2) and additionally for
oeytocin wse; O] — confidence interval

'y Foamanl
. 1 g

]

| o

e lr,-'

Cumulaive % of birtha
s
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@ Hm o e T ] =

Tiwsot Froves: v Irspdemeniatan o baliv's b Meens

Fgure 2. Cox regression modal —
baby's delivery

from drug implementation to

comparison to dinoprostone, resulted in twice higher chance
of successful beginning of delivery regardless the number of
pravious pregnandes, gestational age or cervical state. Even
if additionally, oxytodn usa or mother’s age were considerad,
the chance of labour initiation across time was still 1.9 timeas
higherin this group (Tab. & Fig. 1).We ocbsarvad similar effects
onthatime to baby's delivery (Tab. 7, Fig. 2). Those results indi-
catad that misoprostol was more effective than dinoprostone
in the induction of labour, which also further supported the
findings of the other studies [8-9,12]. It is worth menticning
that most of available studies are based on different routas
of administration of misoprostol (oral tablets, tablets imple-
mented into the posterior vaginal fornix, vaginal insert) or di-
nopraston (vaginal insart, vaginal gel), which mayinterrupt the
direct comparison betwaen result and condusions of those
studies. Onestudy which compared misoprostol vaginal insart
(M1 and misoprostol vaginal tablets (MVT) for induction of
labour in term pregnandies [10] showed that MV achieved
a more vaginal delivery rata within 24-hours and shorter time
from induction tovaginal delivery than MVT, with noinfluence
on caesarean section rate, postpartum haemorrhage, Apgar
score below 7. Remarkably similar conclusions were made
after comparing of the misoprostol vaginal insert with oral
misoprostol tablets in favour of vaginal rout [11].
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The results of our study suggested that use of misopros-
tol vaginal insert shorten the time intervals from medica-
ment implementation to active labour and to delivery itself
when compared with preinduction with dinoprostone.

Incidence of vaginal deliveries afterinduction of labour
vary widaly in the literature; it was 02.5%[7], 88% [12], 73.3%
[B]in the misoprostol group, compared with dinoprostone
20, 1%, 74%, 71.6% respectively. In our study, the misoprostol
intarvention ended inthe vaginal delivery in 68.8% casesin
comparison to 76.0% in the dinoprostone group.

We observed lower mean birth weight of the necnatas
inthe misoprostol group, which we assumed that was most-
Iy connected with the lower gestational age in this group
(40,6 vs 40.9 p < 0.001). However, we beliave that it had no
influenca on the effectivenass of misoprostol, since there
was another study where the misoprostol group had higher
mean birth weight and gestational age compared to the
dinoprostone group and the time interval to delivery was still
shorter[12] orin another one inwhich the time from drug ap-
plication to onset of labour was also significantly reduced [13].

As the prostaglandins’administration may resultin many
adverse outcomaes, in both the mother and the infant, we
analysad the rasults thoroughly. In both groups we have no-
ticed disturbances in tha foetal heart rate pattern described
as foetal distrass needing emergency caesarean delivery,
with no statistical difference. In the end of our observation,
we have shown that the cassarean delivery rates and its
indications, as well as the maternal complications were not
significantly different between studied groups.

Im our study the analysis of the factors that potential-
Iy might hawe influencad the effect of each intervention
showed no differences between the groups regarding ma-
ternal age, parity, prior vaginal delivery, miscarriage history,
patients’ body mass index, Bishop's scale score before the
drug administration or astimated foetal weight.

There were a few limitations of this work that should be
acknowledged. First, the study was retrospective and the
enrolment of subjects for this study was not randomisad.
Additionally, we reviewad medical records as the source
of information, and there were several missing data which
were not possible to retrieve. Moreover, our sampla size
was limited; however, it was big enough to reach statistical
significance for some of our results. It was not observed in
our study any significant difference in the complication rate
between differant drugs, but, in our opinion, it should be
confirmed on large sample size study. Thus, further studies
on bigger groups are still needad.

CONCLUSIONS
Qwr study showed that using the misoprostol vaginal
insart in comparison to dinoprostone gel seems to increase
the chance of delivery and to shorten the time to beginning

ofthe first stage of labour as well as the time to the delivery
itself ragardless the way, vaginal birth or cagsarean saction
with no influence on matemal complications. Some lower
Apgar scores obsarved in the misoprostol group requires
further investigation.
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ABSTRACT

Objectives: The aim of the study was to evaluate whether the presence of the disease in pregnancy influences the effec-
tiveness and safety of delivery preinduction with prostaglandins: misoprostol vaginal insert and dinoprostone vaginal gel

Material and metheds: Thisis a retrospective cohort study conducted of 560 pregnant women. The concomitant diseases
mizinly recorded were diabetes mellitus, hypertensive diseases, intrahepatic cholestasis of pregnancy, asthma, thrombocyto-
penia, and hypothyroidism. The primary study cutcome was a successful vaginal delivery. The study above others evaluates
the time from treatment implementation to the beginning of a labor and to a final delivery, the rate of Cesarean sections,
and the presence of delivery complications.

Results: Among women with a concomitant disease, Caesarean section was cbserved more frequently in the misoprostol
group. In the dinoprostone group, mothers with the concomitant disease as compared to healthy mothers required more
time to the delivery and to achieve the beginning of labor. There were no differences in postpartum complications regard-
less of the prostaglandins, comorbidities or mothers’ age. Neonates of mothers = 35 years old with concomitant disease
had lower average Apgar scores.

Condusions: Ourstudy showed that comorbidities seem to increase the caesarean section riskin the misoprostol preinduc-
tion group but in the dinoprastone group they prolong the time needed to achieve an active labour phase and a delivery.

Key words: comorbidities; dinoprostone; labor induction; misoprostol

Ginekologia Polska 2021; 92, % 647-658

INTRODUCTION

In the era of postponing pregnancy to an advanced
age of women, which has both social and economic deter-
minants, various consequences of such decisions must be
considered. Among older pregnant women, espacially over
40 years old, the risk of comorbidities increases [1].

Hypertension in pregnancy concerns 6-10% of preg-
nancias [2, 3]. It is associated with numerous complications
during pregnancy [4, 5]. The delivery beyond 37 weeks’
gestationin pregnancies with the mild hypertensive disease
was assodated with improved maternal outcomes [6]. It has
been proven, that labour induction at 38 or 20 weeks in
pregnant women with uncomplicated chronic hypertansion

appears to reduce the risk of serious neonatal morbidity
and mortality [7].

Itis well known that diabetes type Il is highly comrelated
with obesity and unfortunately obesity among women of
reproductive age (20-29 years) increasas, which altogether
is concemning [B-9]. Obesity is a popular risk factor for still-
birth [10]. Fetal hypertrophy may lead to a disproportion
of labour, shoulder dystodia during delivery, the need for
urgent caesarean saction with an increased risk of preop-
erative complications [11]. Both maternal gestational dia-
betes mellitus and obesity are independently associated
with an unfavourable course of pregnancy and both have
an even greater impact than either cne alone [12]. In order
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to reduce the risk of fetal complications in pregnancy with
pregestational diabetes and gestational diabetes, Polish
Gynaecological Society recommends labour induction after
38 weeks and after 39 weeks of gastation, respectively [13].

Pregnant women older than 35 vears havealsoincreasad
risk of placenta previa, placental abruption or praterm birth
and small-for-gestational age neonates. When comparing
the adjusted perinatal mortality rates between women aged
20-24 with 35-29 and 40 years old, the rates were 63%
(p=0.04) and 183% (p = 0.01), respectively. Also, the rates
ofthe adjusted perinatal mortality and morbidity rates were
much higher in over 35 years-old pregnant group compar-
ing with women under 25 years old [14]. Thera is the real
risk of stillbirth in pregnant women aged 40 and more and
that is why The Polish Society of Gynecologists and Obstetri-
cians recommends to treat those pregnancies as biclogically
mature and to induct labour at 39 weeks of gestation [13].

As mentioned abowve thera are studies showing the need
for active rather than expectant management according to
varies pregnancy complications and finishing the pregnancy
before 40 weeks of gestation. The choice of the method,
in accordance with the recommendations of The Paolish
Society of Gynecologists and Obstetricians, is based mainly
on the assessment of cbstetric state in each patient, the
preferences of the deciding physician and, most often,
the availability of a given procedure in a hospital.

The crucial role plays the maturity of the carvix mostly
assassed by scale introduced by Bishop in 1964 [15]. Thare
are many possible ways of preparing the cervix to the
delivery which is called a labour pre-induction. The most
often used ones include the mechanical ways (a Foley
or a double-balloon catheter, membrane stripping) and
the pharmacological way with the usage of prostaglan-
dins in a numerous dosage and routs of administration
(dinoprostone-prostaglandin E2 and misoprostol-pros-
taglandin E1) [16].

Available research results show affectivenass and safaty
of a use of prostaglandins for preinduction purposes, after
a control for several covariates, and, as mentioned above,
there are several clinical characteristics of the pregnant
woman which are indications for the use of preinduction.
The knowledge, however, on how the presence of a disease
in pregnant woman influences clinical cutcomes in those
patients is very limited.

Objectives
The aim of the study was to evaluate whether the pres-
ence of the disease in pragnancy influences the effective-
ness and safety of prostaglandins which are the most oftan
usad in routine clinical practice for preinduction, meaning:
the misoprostol vaginal insert at a dose of 0.2 mg (Misodel,
Ferring Pharmacauticals Poland sp. z 0.0) and dinoprostone

gel at a dose of 0.5 mg (Prepidil, Pfizer Polska Sp. z 0.0.).
In details, the study assessed whether the presence of dis-
easa influencas the effectiveness of the two aforementionad
drugs measured by the time from treatment implementa-
tion to the beginning of a labour and to a final delivery and
safety measured by the rate of emergency Cagsarsan sec-
tions, the presence of delivery complications, and some
health indicators in newborns. Additionally, we addressed
an issue of mothars’age as a potential contributing factor.

MATERIAL AND METHODS

The study included 560 pragnant women hospitalized
at the Obstetric and Perinatology Department at the Uni-
versity Hospital in Cracow between January 2015 and April
2019, This was a retrospective cohort design for which all
available medical records had been identified and reviewed.
The list of collected information covered among othars: ma-
ternal age, body mass index (BMI), number of pregnancies,
parity history, gestational age. The mode of delivery, indica-
tions for caesarean section and other maternal outcomeas
including, episictomy, anemia requiring blood transfusion,
uterine hyperstimulation were also countad.

All patients identified as aligible for the study had to
hawve singleton gestation with cephalic presentation and
they required labour induction for medical indications.
The cervical ripening was performead with dinoprostone gal
or misoprostol insert. There ware no known selection rules
implementad by physicians at a clinic which might favor
the use of one drug over the other due to patient’s char-
actaristics or preferences. Other inclusion criteria were the
Bishop's score = 4 and an absence of an active labour before
administration of the drug. Exclusions included expected
fatal weight over 4500 g or any known contraindication to
vaginal delivery, or any contraindication for prostaglan-
dins. For the presented study, pregnant women with any
diagnosed disease were included. Thesa were mainly: any
tape of diabetes mellitus, hypertensive diseases, intrahe-
patic cholestasis of pregnancy, asthma and thrombocyto-
penia, hypothyroidism.

The primary study cutcome was a successful vaginal
delivery. Secondary effectivenass outcome measures ware
time from drug administration to delivery (both, vaginal
and Caesarean section), induction-active labour inter-
val time and durations of the first three delivery stages.
The safety outcomes covered any complication cbserved
during a labor such as blood transfusion, utarine hyper-
stimulation, curettage after delivery, episictomy, rupture of
perineum, and additicnally emergency Caesarean delivery.

Statistical analysis
For the purpose of the study, all participants have
been classified into two groups, a dinoprostone and
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a misoprostol group. The categornization was made by the
implementation of the intention to treat (ITT) principle.
Thusly, mothers who were intended to bagin their labour
with dinoprostone and received dinoprostone as a first
drug after admission were categorized as dinoprostone
group members, and those who received misoprostol first
composaed a miseprostol group. There was also a group of
women, inwhich, in the lack of effect of one drug, the other
had bean implamented. Thase were included according
to the intention to treat (ITT) criteria in the appropriate
group in the effectiveness analyses and additionally were
analyzed as a separate group when complications were
considerad.

The descriptive characteristics of the investigated
groups have been presentad by the mean, 50, madian and
first (01) and third quartile (Q3). Median and quartiles
were used as majority of data distributions were skewed
causing the mean and 50 were not informative enough
to provide appropriate group depiction. To test wheth-
er thera were differences in the study cutcomes across
analyzed groups the following strategy had been imple-
mentad for categorical data: 1. a chi-square test was used
providad the expected values exceedad 5, otharwise, the
Fisher's exact test was used; 2.to test whether there is a dif-
farence between mothers with a disease as comparad to
mothers without a disease across strata by mother's age (<
35 yrsws 35 + yrs) the Cochran-Mantel-Haenszel statistics
were used. This answered a question of whather the effect
size caused by the prasence of a disease across the two
treatments differed between younger and older mothers.
For continuous data: 1. firstly, the assumption of normal
distribution had been testad using Shapiro-Wilk tast; 2. as
the variables analyzed were skewed the U-Mann-Whit-
ney test was used to test for significance of a difference.
The results with a p < 0.05 were considered statistically
significant. The pairwise procedure was used for missing
data, consaquently all the available data were used for
analysas. All analyses had been made by the IEM 5P55
Statistics, version 26.

RESULTS

Thera were 560 women identified as admitted for
a labour induction in the calendar period coverad by the
study. In this group, the misoprostol insert was applied to
210 pregnant women, and dinoprostone gel was used in
350 patients. In the dincprostone group 100 women, who
received additionally misoprostol as a second drug, were
identified. In total, there were 320 women with at least one
diagnosad disease 117 in the misoprostol and 2032 in the
dinoprostone group. Out of these 57 and 87, respectively,
were diagnosed with hypothyroidism, 27 and 28 with hy-
pertension, 23 and 65 had diabetas, 3 and 15 had both,

diabetes and hypertension, and 7 and 8 had some other
diseases. Women diagnosad with any concomitant disease
had higher body mass and higher BMIin both dinoprostone
and misoprostol groups. Women representing 35 + age
category characterized a higher number of pregnancies.
All the other characteristics were similar across analyzed
groups (Tab. 1and 2).

Among women with concomitant disease vaginal
dalivery was obsarved mora frequantly in the dinopros-
tone group as compared to misoprostol (86.5% vs 52.1%,
p=0.013). Consaquently, Caesarean sections were observed
mare frequantly in the misoprostol group. Moraover, moth-
erswith a disease treated by misoprostol as compared to di-
noprostone more frequenthy wera referred to Caesarean sec-
tion in emergency (Tab. 3). Whan we took into account the
misoprostol group only, a higher proportion of pregnant
women with a concomitant disease (as compared towomen
without the disease) underwent Caesarean section (47.9%
vs 31.2%; p = 0.016&), and also more of them experienced
emergency Caesarean section (being a part out of total
deliverias) (35.99% vs 20.4%; respectively, p = 0.015). Thosa
differences were not observad in tha dinoprostona group
(Tab. 2). Some detailed analysis of Caesarean indications
revealed that pregnant women with a disease treated by
misoprostol more frequently presentaed preeclampsia and
placenta abruption (both, when they were compared with
mothers with a disease treated by dinoprostone, and
with mothers treatad by misoprostal but having no con-
comitant disease) (Tab. 3).

Thera were no differances in postpartum complica-
tions in the group of study participants regardless of the
prostaglandin combination, any concomitant disease, or
maothers’ age, apart from more oftan need for episictomy
and an occurrence of rupture of perineum in dinoprostone
group. ({Tab. 4a and 4b).

Interasting findings are shown in Table 5 with time inter-
vals from drug implementation to delivery (vaginal only or
any delivery). It has been cbsarved that in the group treated
by dinoprostone, mothers with the concomitant disease as
compared to mothers without the disease required more
time to the delivery (vaginal route only: 39.6vws 21.3 hours,
p =0.014, or any rout: 42.8 vs 35.6 hours, p=0.023) and to
achieve the beginning of a labor (33.5 vs 25.3, p = 0.009).
After analysis of mothers' age, we have found no differ-
ences. In the misoprostol group, no significant differences
in time intarvals were found. The investigation of dino-
prostone — misoprostol differances analyzed in the con-
comitant disease group we noticed that the time from the
drug implementation to the onset of regular contraction
activity of the uterus and to the delivery of the newbom
was shorter for misoprostol as compared to dinoprostone
and the differences were statistically significant (Tab. 5).
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Table 1. Clinical characteristics of the 5lnd'5r “ITT dinoprostone group”™ across study parth}anti

Maternal age [years]

Mean (SD) 30447) 287 (35)

Median (01-03) I00[280-340) 290 (27.0-31.0)

Weight at admission [ka] In=£3] [m=64]

Mean (SDj 78.1 (1256 7790122

Median (01-03) TG0 (59.0-850) 749 (68.5-84.8)

Height fcm] [n=130] [m=103]

Mean (5D) 167.2(55) 167.9 (5.6)

Median (31-03) 1680 168.0
(1640-1710)  (1640-172.0

Baody mass index at admission

Thagyim?] In=83] [m=64]

Mezn (50 7T A prETER)

Median (01-03) 270 [249-304) 263 [247-19.3)

Mumbser of pregnandies, n (%)

1 97 (66.0%) 89 (74.8%)

2 27 (19.4%) 20 {16.8%)

=3 23 (15.6%) 1084%)
Parity history (current delivery included), n (%)

1 M2(762%  99(832%)

2 24 (16.3%) 17 (14.3%)

23 11 (7.5%) 3(2.5%)
Mulliparous, n (%) 111 [75.5%) 100 (B4.0%)
Miscarriage history, n (%)

ne 120 (81.6%) 103 (B6.6%)

yes 27 (19.4%) 16 (13.4%)
Pre-ripening cervical characteristics, n (%)

Dilatation < 1cm 138 (93.9%) 114 (95.8%)

Effacement < 50% 140 [95.2%) 114 (95.8%)
Gestational zge [weeks}#

Mean (5D 401 (1.0 401 (1.0}

Median (01-03) 400 40.0-410) 400 (40.0-41.0)

Estimated birth weight [g] [n="54] [n=4g]

Mean (SDj 3I5536(408)  3554.6(4163)

Median (31-03) 36155 I607.5
(32413-33688) (32575-3874.3)

74 306 (44) 29133 ETAITPA )]
3I7.0(360-389) 300(280-330) 290 @70-320) 37.0(350-380)
[n=19] In=113] In =501 [n=23]
789(142) 813147 80 (15.1) B27(133)
TEO(TO0-88.0; 79.0(715-890) 790 (708-890) B0 [F20-940)
n=27] In=182 In=1471 In=35]

1645 (6.5) 1655 6.3) 1657 (63) 1649 50
1650 165.0 1650 1650
(1600-1700)  (1618-1700)  (1620-170.0)  (160.0-170.0)
[n=19] In=113] In =501 [n=23]
0449 298 (2.8 296 (49) 308 (4.4)
30.1(267-319) 297(259-321) 297 (@53-321) 304(277-33.3
B [28.6%) 130 {54.0%) 113 (68.9%) 17 (43 5%)

7 [25.0%) 47 (13.7%) 37 (22.6%) 10(25.5%)

13 (46.4%) 26 (12.6%) 14 (8.5%) 12 (30.8%)

13 (46.4%) 155 (76.4%) 134 (81.7%) 21 (53.8%)

7 [25.0%) 34(16.7%) 25 (15.2%) 9(23.1%)

8 [28.6%) 14 (6.9%) 5 (3.0%) 9(23.1%)
11393%) 151 (74.4%) 129 (78.7%) 22 (56.4%)

17 (50.7%) 169 (83.3%) 137 (83.5%) 32(8L1%)
11393%) 34(16.7%) 27 (16.5%) 7(17.9%)

24 (85.7%) 191 (94.1%) 154 (93.9%) 37 (94.9%)

26 (92.9%) 195 (96.1%) 157 (95.7%) 38 (97.4%)

40.1 (1.0 39614 39613} 93185
40.0M400-410) 40039.0-410) 400(E90-410) 40.0(38.0-40.0)
[n=8] In=54] In=47] n=71

35457 (3885 35292 (5146  35IET(S102)  I4TAN (SEID
36530 36625 36710 33000
(31150-3675.0) (3300.0-38625) (3358.0-3855.0) (3262.0-3975.0)

*p < 005 by the Shapire-Wilk test for normel distribution; #at a time of administration of the first dosa of the drug

Interastingly, there were no significant differences observed
between investigated drugs in the duration of the l“,l"d,
and 3'd stage of labor. The effect of age was noticad in the
dinoprostona group only (Tab. 5).

Finally, neonatal cutcomes were analyzed. In the Apgar
score analyses the only statistically significant difference was
found in the group of mothers with a disease treated by
misoprostod, as in this group older (35 +) mothers deliverad
babies with lower Apgar scores on average (9.0 vs 9.7 pts,
p < 0.001) and additionally, significantly higher proportion
of babies with a score of = & (7.4% vs 2.2%) and Apgar
7-B (22.2% vs 3.3%) was observed (Tab. &).

650

DISCUSSION

The comorbidities in a pregnant woman, like hyperten-
sion, diabetes mellitus, alloimmune disease, intrahepatic
cholestasis or renal disease, may be a serious medical con-
ditions influencing a wellbeing of a woman and her baby.
The states mentionad are often indications for a labour
induction. The several naticnal obstetrical associations have
established recommendations for most common diseasas
pointing out the need of the elective and active manage-
ment befora the due date at 40 weeks of gestation in order
to reduce the perinatal and maternal risk [12,17-19]. There
is still an open question, howewver, about the best (the saf-
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Table 2. Clinical characteristics of the study “TTT misoprostol group” across study partic

Maternal age [years]
Mean (SD) EVRET 29534)
Median (21-03} INO@EB5-340) 300 (280-320)
Weight at admission [kgl In =471 In=34]
Mean (D) 76.8(109) 765 (10.9)
Median (01-Q3) 75.0(62.0-83.0) 75.0(58.5-83.0)
Height fcm] In=84] [n = 68]
Mean (D) 1657 (5] 1662 [5.6)
Median (01-03) 1665 167.0
(1620-1700)  (1630-170.0)

Body mass index at admission
Thgs/m?] In =48] [n=34]
Mean (SD) 8/537)" 281 34)
Median (01-03) I74(3509-304) 173 (257-298)
MNumbser of pregnandies, n (%)

1 52 (55.9%) 45 (61.6%)

2 20(21.5%) 16 (21.9%)

23 21 (Z25%) 12 (16.4%)
Parity history (current delivery included), n (%)

1 64 (68.8%) 54 (74.0%)

2 18 (19.4%) 14 (19.29)

=1 11 (11.8%) 5 (6.8%)
Mulliparous, n (3) 62 (B6.7%) 53 (72.6%)
Miscarriage history (n, %)

no 70 (75.3%) 57 (78.1%)

yes 23 (247%) 16 (21.9%)
Pre-ripening carvical characteristics, (%)

Dilatation < 1cm 86 (02.5%) 0 (04.5%)

Effacament < 50% 85 (01.4%) 67 (91.8%)
Gestational zge [weeks}#
Mean (SD) /78" 94013
Median (21-03} 406(389-409) 400 (39.0-41.0)
Estimated birth weight [g] In=54 [m=43]
Mean (SD) 3305521 33754(5132)
Median (01-Q3) 34500 34560

(3000.0-3747.8; (3075.0-3800.0)

368 (25) 30,5 (40) 292 30) 36114
360(350-380) IL0(ZE0-340) 290@270-313) 360(350-37.0)
In=13] In =641 In=45] [n = 201
T7A(114) B2 (162 B65(16.5) TR (142)
710(70.0-845 830(71.5-933) 85.0(758-945) 77.0(70.0-835)
[n=18] In=1100 In=83]

163.4 (5.5) 1663 (5.7) 1668 (6.1) 167.0(43)
1645 167.0 167.0 1680
(1585-1678)  (1638-1700)  (1620-170.0)  (164.0-170.0)
In=132] In=55] In=44] [ = 20]

207 (43) 30.2(54) 310(55) 8.4 (46)
203(261-317) 299(259-134) 30527.3-318) 276 (246-318
7 (35.5%) 74 (63.2%) 58 (54.4%) 16 (53.3%)

4 (20.0%) 23 (19.7%) 17 (18.9%) B(222%)

9 (45.0%) 20 (17.1%) 15 (16.7%) 5 (18.5%)

10 (50.0%) 95 (81.2%) 75 @3.3%) 0 (741%)

4 (20.0%) 17 (14.5%) 12 (13.3%) 5 (18.5%)

& (30.0%) 5 (435 3(33%) 2(7.4%)

9 (45.0%) 88 (75.2%) T0(77.8%) 18 (66.7%)

13 (65.0%) 89 (76.1%) 67 (T4.4%) 77 (B1.5%)

7 (35.0%) 28 (23.9%) 23 (25.6%) 5 (1B.5%)

17 (85.0%) 108 (92.3%) 83 (92.2%) 25 (92.6%)

18 (90.0%) 112 (95.7%) 85 (94.4%) 7 (100.0%)
369 (18) 38.9(20) 39.0(2.0) 6 (2.0}
400 (373-40.0) 400(3B0-400) 4003202007 39.0(380-40.0)
n=11] In=58] In=43

I279(675.1)  32EB5 (6086  3I0R0(5TEI)  32224(7BOT)
37500 34000 34000 34145
(ZB000-35000) (2932.0-37860) (29300-375R0) (2446.3-38500)

*p < 005 by the Shapiro-Wilk test for normal distribution; 2at a time of administration of the first dosa of the dnug

est, and effectively leading to vaginal birth) way of a labour
induction in a specific clinical situation. Several of obser-
vational studies have suggested that induction of labour
at term is associated with reduction of perinatal mortality
and morbidity and matemal complications [20] without
increasing the Caesarean rate risk [21-22].

In our investigation we tried to reveal whether one of
the two prostaglandins, dinoprostone or misoprostol, pre-
ponderate the other considering effectiveness and safety
in high-risk pregnancy. Our study showed statistically
important differences in Caesarean section rate and time
intervals from drug implementation to delivery between
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groups. Qur findings, however, are difficult to compare with
other results, as, by our knowledge, thereare no such studies
published. The study inwestigated pregnancies with dif-
ferent kinds of complications presented that misoprostol
usage in a group of small-for-gestational age neonates at
delivery was not associated with an increased risk of Cae-
sarean section whan compared with dinoprostonea or Foley
catheter preinduction. The authors concluded then, that all
investigated cervical ripening agents had similar efficacy
and safety in small-for-gestational age pregnancies which is
notin consistence with our results [23]. On the other hand,
literature data indicate an increased risk of Cagsarsan sac-
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Table 4b. Pastpamln comiplications among study participants in the group receiving both drugs (i.e. dinoprostone and misoprostol)

23.1%
pE= 0282
51% 4.0%
Blood transfusion
PF=0.999
_ - 1% 0%
Uterine hyper-stimulation T
1.7% 9.65%
Curattage after delivery -
B 4356% I7T%
Episiotomy o0 0676
T e 103% 14.8%
type] Pl = 0561
Rupture of perineum
Mo rupture 89.7% 85.2%
|-stage 1.7% 13.1%
I-stage 0% 1.6%
ll-stage 26% 0%
PF=0471

152%vs 14.3% 66.7% vs 40.0%
PM=0824

3. vs 36% 16.7% vs 2000%
PM0.780

3% s 0% 16.7% ws 0%
PMH = 0400

2.1% s 10.7% 0% vs 0%

P = 0006

485% vs 41.1% 16.7% ws 0%
PMH_ 521

%1% vs 143% 16.7% ws 2000%
PM—p,

90.9% vs BL.7% 83.3% vs 80.0%
9.1% s 125% 1076 vs 20.0%
0% ws 1.8% 0% vs MG

0% ws 0% 16.7% vs 0%

#

=3 — the chi-squared test with 1 degree of freedom; F — the exact Fishers test;  — due to no data In all contingency tables the p-value for the commion odds ratio has

not been estimated; MH — the Cochran-ManteHHaenszel statistics

tion in women with pre-eclampsia in the dinoprostone
induced labour group, regardless of the number of deliverias
and gestational age, but no differences were found in the
group with hypertension without pre-eclampsia and in the
group without hypertensive diseases at all [24]. This is in
conformity with our data showing no differences according
to presence of concomitant disease in dinoprostona group.
There were also no differences in the risk of Caesarean sec-
tion, depending on the gestational age in the dinoprostone
induced group of women with gestational hypertension
[25]. In view of these results, we speculate that the higher
rate of Caesarean rate in the misoprostol group might be
related to the comorbidity of pregnant women with no such
effect in the dinoprostone group.

Mo differences were found in perinatal cutcomes when
misoprostol was used in the groups with and without hyper-
tensive diseases [26] as well as the dinoprostone insert did
not adversely affect the perinatal outcomes comparad to the
group of women with spontanaous or oxytocin-stimulated
delivery in the group of women with hypertension [27].In
our study, only babies in the subgroup of mothers over
35 years old with any concomitant disease had statisti-
cally significant lower average Apgar scores comparing
with younger mothers with comorbidities. Thesa findings

require more detailed analyses on larger study groups. Re-
garding the necnatal safety of a preinduction of a labour in
a pregnancy with any comorbidity, because only the Apgar
points at the first minute were assessed, we cannot draw
a definite conclusion. Mevertheless, the data we have gained
show no differences in Apgar score between dinoprostone
and misoprostol in any concomitant disease groups.

In cur study we did not find significant differences in
postpartum complications among pragnant women with
any concomitant disease after labour induction using ei-
ther dinoprostone or misoprostol, what is similar to other
retrospective study concerning the induction of labour in
hypertensive and normotansive patients with misoprostol
and dinoprostona vaginal insarts. The authors also showed
no differances in time to achieve active labour or to overall
delivery when considering such confounding varables as
EMI, gestational age, Bishop's scale or the time from drug
administration to the active phase of labour [28]. Neverthe-
less, they showed that women with hypertension need more
time to achieve active labour or overall dalivery both in
misoprostol and dinoprostone groups. Similarly, it has been
proven that pregnant women with diabetes need mora time
to maturation of the cervix measured by the Bishop scale
and simply need a longer time to reach the active stage of
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a labor, but without differences in its duration. The study
also showed that women with diabetes needed a statistically
significant longer time to give birth after administration of
prostaglandins when compared to women without diabetas
regardlass the prostaglandin used [29]. Both cited studies
are partially in agreement to our study showing pregnant
women with any concomitant disease need statistically
mare time from drug application to the beginning of labour
or to the delivery in dinoprostone preinduction group with
the opposite, but not statistically important, observations
in misoprostol group. The prasant analysis of women with
comorbidities undergoing labour preinduction using mis-
oprostol vaginal inserts showed strong statistical differencas
intime intervals from drug implementation to active phase
achievement and to delivery whan comparing with dino-
prostone gel. That may lead to the conclusion of obtaining
a faster effect of misoprostol usaed in the group of pregnant
women with concomitant diseases.

Owr study has several strengths, as the access to the data
enables us to analyze a fair number of pregnant women,
which increases the power of the study, the analysis of clini-
cal data using cohort retrospective design provided an op-
portunity to assess effectiveness rather than efficacy, but
in that way provided information on how the investigatad
treatments lead to the effect in real clinical practice. Mext,
we were able to analyze the dinical featuras of mothers
and her babies which provided information on safety. An
additional benefit is the ability to analyze the effects across
the mother’s age categories.

The provided results however are not free from some
limitations, as mothers with a disease wera investigated
as one group, but the group was representad by different
comorbidities. Primarily, we believed, that our investiga-
tion would be able to answer whether thera is an effect of
concomitant diabetes or hypertension in pregnancy on the
pregnancy cutcomes if labour induction took place, but duse
to the limited number of women with these comorbidities,
we could not provide reliable answers. Additicnally, our
study is a retrospective cohort which, due to lack of rand-
omization, may be a source of bias.

CONCLUSIONS

The presented study has shown that concomitant dis-
easa during pregnancy may have an impact on some safety
and effectiveness outcomes. Pregnant women with a dis-
easa comparad to healthy ones had higher risk of Caesar-
ean section if wera treated by misoprostol, however, this
effect was not observed for dinoprostone, On the other side,
the presence of a disease caused the time between drug
implementation and delivery was longer if dinoprostone
was usad. Dinoprostone was also morz benaficial than mis-

oprostol to get vaginal delivery if these two drugs were
comparad exclusivaly in the group of mothers with a disease.
Considering child’s health, the presenca of a disease and
mathers age over 25 was associated with lower Apgar scores
if preinduction method was by misoprostol.

Although, our results are novel in this area, and require
further investigation, we believe, they may help clinicans to
make better clinical decisions even at this stage of research.
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referred for preinduction — a nested case-control
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ABSTRACT

Objectives: Inducticn of labour is a beneficial perinatal procedure, but may be associated with some risks. The aim of
this study was to identify factors associated with the need for Caesarean section in women referred for preinduction with
dinoprostone and misoprostol.

Material and methods: It was a retrospective cohort study of 560 pregnant women who underwent labour induction for
medical reasons. Analyses were performed separately in the dinoprostone and misoprostol group. Above other character-
istics, the diameters of the pelvis and abdominal circumferance of pregnant women were analysed.

Results: There were some mothers’ characteristics like age, weight, BMI, presence of hypothyroidism or diabetes, which
were not associated with Caesarean section deliveries.

Women in the misoprostol group with gestational age less than 38 weeks had an increased risk of Caesarean section (OR
2.18%; p=10u041). The analyses of combined effect of mothers age and parity history showed 6.7 (in dinoprostone group)
and ower 10 times (in miscprostol group) increased the risk of Caesarean section in nulliparous women over 35 years of age.

Conclusions: The increased risk of Caesarean delivery in the dinoprostone group was combined with the intertrochanteric
dimensions such as the mother's height measuring bess than 165 cm, nulliparity and hypertension. In the misoprostol group,
strong risk factors for Caesarean delivery were mothers aged 35 years or more, gestational age less than 38 weeks and
nulliparity and hypertension as in dinoprostone group. The oxytocin infusion had increased the risk of Caesarean section

Teresa Gornisiewicz!®, Katarzyna Kusmierska-Urban?’, Hubert Huras2(, Aleksander Galas3®

only in the combined dinoprostone and misoprostol group. Further high-quality studies are wamranted.

Key words: misoprostol; dinoprostone; caesarean section risk factors
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INTRODUCTION

The general aim of labour inducticn is to improve the
perinatal cutcome for both the newbormn and mother. A suc-
cessful induction of labour is achieved when it ends with
a vaginal delivery within 24 hours minus maternal compli-
cations and delivering a healthy newborn in a good condi-
tion (e.g., with a high, = 8 Apgar score). Among a variety
of available methods, the pharmacological ones, mostly
prostaglandins, are more common, but still being exten-
sively investigated. The research tries to find the safest way
to induce the delivery of the baby in the most appropriate

time, and to identify the clinical paramaters which can be
usad to predict the labor induction outcome [1]. The most
common problem and concern for the obstatricians is the
need for Caesarean saction (C/5), especially an emergency
situation, as a result of failed labor induction. Therefore,
pregnant women who are at the greatest risk of /S delivery
should be identified to optimize the strategias of treatment.
Although the studies showead a variety of possible factors
affecting the labor progress, including mothers age, par-
ity, body mass index [2], the use of epidural anasthasia,
a method of labor induction [3], and the status of the cervix
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accessed by Bishop score, there is still an open question of
which prostaglandin should be chosen and to whom to get
the raduction of /5 risk and to improve perinatal outcomes.

The purpose of this study was to identify factors as-
sociated with the need for C/5 procedures in daily clinical
practice, when dinoprostone gel at a dose of 0.5 mg (Pre-
pidil, Pfizer Polska Sp. z o.0.) or misoprostol vaginal insert
at a dose of 0.2 mg (Misodel, Ferring Pharmaceuticals Po-
land sp. z 0.0) were applied for labor induction. Besides the
commonly used characteristic chacks, the aim was to focus
on the maother's anthropometric measurements including
diametears of the pelvis as well as some related indaxes, in-
cluding proportions of different palvic diameters to mother's
height or estimated fetal birth waight (EFEW) in relation to
pelvic diameters.

MATERIAL AND METHODS

The original research was a retrospective cohort study
of 560 pregnant women who undarwent labor induction for
meadical reasons at the Obstetric and Perinatology Depart-
ment at the University Hospital in Cracow, betweean January
2015 and April 2019. The research was conductad to evalu-
ate the effectiveness and safety of two delivery induction
methods, being dinoprostone gel at a dose of 0.5 mg (Pre-
pidil, Pfizer Polska 5p. z o.0.) or misoprostol vaginal insert at
a dose of 0.2 mg (Misodel, Farring Pharmaceuticals Poland
sp. 2 o.0). The study details have been described elsewhare
[4]. In brief, first, all women fulfilling the incusion critena
were identified in the hospital database. Mext, all available
data was extracted from the hospital electronic database
and available paper charts. The following information was
recorded at the time of study enrcliment: maternal age and
body mass index (BMI), number of pregnancies, gestational
age, Bishop's score, the mode of delivery - vaginal birth or
/5, selected comorbidities (hypertension, diabetes, hy-
pothyroidism, Streptococcus agalactiae positive culture),
ultrasound EFBW, as well as diametars of the pelvis, and ab-
dominal circumfarencein some pregnant women. Addition-
ally, other data was collected (the indication for induction of
labour, time from drug administration to vaginal delivery or
time to any (vaginal or by Caesarean section) delivery and
time to the onset of labor, matemal complications such as
episiotomy, the rupture of perineum, the placenta abruption
or placenta arrest, and anaemia requiring blood transfu-
sion), but the daunting analysis of those are the subject
of different articles [4]. Meonatal outcomes, such as birth
weight, birth length, gender and 1-minute Apgar score
were also accassad.

The primary inclusion criteria were as follows: singlaton
gestation with cephalic presentation requiring labor induc-
tion for medical indications, with the carvical state describad
as =4 in the Bishop's score and with no active labor before

administration ofthe drug. Women were excluded ifthe EFEW
was > 4500 g, had any known contraindication to vaginal
delivery, or any contraindication for prostaglandins usage.

As the purpose of the study was to identify risk factors
associated with C/5, the nested case-control approach had
been implemented. Meaning all the /'S deliveries had baan
identified in the included cohort (these were considerad
as cases) and they were compared with vaginal deliver-
ies. Analyses were performed separatelyin thedinoprostona
group and in the misoprostol group.

Statistical analysis

For the purpose of the presentad study, as the first step
we created two groups based on the delivery preinduction
method, meaning the dinoprostona group (D group; 350 pa-
tients) or the misoprostol group (M group; 210 patients).
We considerad if the woman had been primarily referred
to the dinoprostone group or the misoprostol group. In
these groups, characteristics of pregnant women who had
vaginal delivery and underwent C/5 wera compared. In the
secondary analyses, which wera intended to identify factors
associated with the C/5, three groups were created. The
basis for that was the identified presence of the third group
of pregnant women who received two considered prosta-
glandins (meaning the leading doctor had decided to use
the second drug sometime after the first one). Only a group
of women who received dinoprostone first, and as a next
step the misoprostol was found (D+M group; 100 patients).
The significance of the difference between groups was de-
terminad by the parametric t-test or non-parametric the
U-Mann-Whitney test, depending on whether the assump-
tion of normal distribution, verified by the Shapirc-Wilk tast,
had been fulfilled. To identify factors associated with the
/5 risk logistic regrassion models were calculated. In the
first step, the mother’s age, anthropometric characteristics
including diameters of pelvis, parity history, diagnosis of
concomitant disease, pre-ripening cervical characteristic
and EFBW were analysed in the univanabla analyses. Mext,
the factors showing significant impact were considerad for
multivariable analyses to identify those which indepen-
dently were associated with C/5 risk. Analyses wera done
separately in different treatment groups enabling to show
determinants which might be differant across treatment
type. The pair-wise procedure was applied for missing-
ness. The p-value below 0.05 was considered statistically
significant. The IBM 5P55 Statistics version 26 was used for
calculations.

RESULTS
Characteristics of the study groups at admission are
shown in Table 1. There were no significant differences in
maternal aga, weight or BMI at admission, presence of hy-
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Table 1. Clinical characteristics of study participants across route of birth delivery status in the dinoprostone and misoprostol groups

Maternal age (years)
Mezn, (50) 30.4 (45 308 (44 305 (39" 35457
Median (Q1-Q3) 00@27.0-340)  300(280-340y pT-0382  310280-330) NO0P80-350  p-0054
Weight at admission (kg) [n=103] [n="04] [n=37] [n=78]
Mezn, (50) 797 (134" 802 (145" 7831247 822 (155"
Median (Q1-Q3) 780(700-88.0) 7R0(715-883)  pMW-0033  77.0(505-840)  B0S5(700-018  pMW-0250
Height (crmj [n=207] [m=105] [n=110] [n=284]
Mezn, (50) 167.1 (5.7 1645 (67) 1668 (54 165.3 (6.1}
Median (Q1-Q3) 167.0{164.0-171.0) 1640 (160.0-1600) p™<0001 1670 (1638-1700) 165.0{1620-170.0) p=03231
Body mass index at [n=1032] [m="54] [m=38] [n="Ta]
admission (kg/m?)
Mean, (50) 184(43) 205 49" 285(35" nos3°
Median (Q1-Q3) 184 (249-317)  200(355-311) pMW=0128  274(257-315  204260-33))  pMW-0202
Hypertension 20 (8.3%) 23(21.3%) Df=1 12(96%) 18 (21.2%) Df=1
p=0001 p=0.026
Diabates 57 (236 23(21.3%) Df=1 15 (12.0%) 11 (12.9%) Df=1
p=05681 p=0999
Diabetes — insulin therapy 37 (15.3%) 18 (16.7%} =1 9(7.2%) 8(0.4%) =1
p=0751 p=0612
Hypathyroidism 90 (37.2%) 41 (38.0%) =1 465 (36.5%) 35 (41.2%) Df=1
p=0805 p=0565
GBS 67 (27.7%) 27 (25.0%) =1 23 (18.4%) 16 (18.8%) Df=1
p=0606 p=0299
Mumbser of pragnancies [n (%]
1 145 (50.9%) 82 (75.9%) 71 (57.6%) 54 (63.5%)
2 57 (23.6%) 17 (15.7%} D=2 24 (19.2%) 19 (22.4%) =2
=3 40 [16.5%) 9 [8.3%) p=0013 29 23.7%) 12(14.1%) p= 0355
Parity history {current
delivery included) [n (%]
1 171 (70.7%) 06 (83.0%) 85 (53.0%) 74 (87.1%)
2 50 (20.7%) 8 (7.4%) Df=2 28 [(22.4%) 7 (B2%) Df=2
23 21 [8.7%) 4 3.7%) p=0001 12 (9.5%) 4 4.7%) p= 0005
Mulliparous [n (%] 168 (63.4%) 04 (87.0%) =1 80 (54.0%) 70 (B2.4%) Df=1
P <0001 p= 01005
Miscarriage history [n (%]
na 196 (81.0%) 93 (85.1%) Df=1 9% (75.5%) 63 (74.1%) Df=1
yes 46 (19.0%) 15 (13.9%) p=0287 29 23.7%) 32 (25.9%) p=0743
Pre-ripening cevvical
characteristics [n (%]
Dilatation = 1 cm 224 (92.6%) 105 (97.2%) Df=1 109 (B7.2%) 85 [100.0%) =1
p=0141 p=0001
Effscemant < 50% 230 (95.0%) 105 (97.2%) Df=1 112 (B9.6%) 85 (100.0%) Df=1
p=0410 p=0002
Choytocin use OB (40.5%) 54 (50.0%) Df=1 11 (B8%) 10{11.8%) Df=1
p=0103 p=0540
Gestational age (weeks)®
Mezn, (50) 98013 308 (13" 307" /IR
Median (Q1-Q3) 400390910 400(300-410) pYW-0674 400300400, 300(37.0-400)  pMW-(Q025
Estimated birth weight (g) In=85] [n=43] [n=85] [n=48]
Mezn, (50) 349724401 36081 (4937) 330345307 318756170
Median (Q1-Q3) 3600532650~  37000(33000- p*M-0000  MESO(3N65- 3225028505  pMW-0u08s
1320 3075.0) 3748.5) 1746.8)

*-p < 005 by the Shapiro-wilk test for normal distribution; ett — the t-test for equal varlances; MW — the U-Mann-Whitney test, for categorical data p-value caloulated by
the chi-2 test; Of — degrees of freedom; # — at time of administration of the first dose of the dnug
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Table 2. Mother's anthropometric characteristics of the pelvis aoross route of birth delivery status in the dinoprostone and misoprostol groups

Diameters of the pelvis

External conjugate (cm) [n=152] [n=75] [n=109] [n=74]

Mean, (50) napnsr 21007 A RN 316"

Median (Q1-03) 210(200-220)  N0200-220) pMW=0881 N0@200-2200 20 200-220) pMW=0757
Interspinal dimension (cm) [m=154] [m=75] [n=109] [n=74]

Mean, (50 MO0 Bany 014 BINs”

Median (Q1-03) 240(130-250)  240(230-350) pMW=0489  240(230-250) 240 230-250 = 0260
Intercristal dimension (cm) [m=154] [m=75] [n=104] [n=74]

Mezn, (501 TENS* 75 (16" 17T (16" "Iy

Median (Q1-03) 80(260-2000)  280(260-280) p"™=0502  280(265-290) 27068290 p*V=0833
Intertrochanteric dimension (cm) [m=154] [m=75] [n=109] [n=74]

Mezn, (501 B3I 32323 262" BoRY

Median (01-03) 330(320-350)  I20310-340) pMY=0002  3300310-340)  BOAFLAN  pdV=0408

pothyroidism, diabetes or GBS between vaginal and C/S
deliveries independently whether the D or M groups were
investigatad (Tab. I). A statistically significant difference was
found ina mothers height, as women who deliverad by the
vaginal route were taller than the 5 group. The difference,
however, was obsarved in the D group (p < 0.01) only. In
baoth (D and M) groups, women in the C/5 delivery groups
wera mora frequently diagnosed with hypertension, or they
ware nulliparous. What was interesting were the differances
in pre-ripening cervical characteristics and gestational age
being noticed in the M group only (Tab. 1).

We have compared pelvis diameters, maternal abdomi-
nal circumference and some created indexes which includad
diameters of the pelvis in relation to mother's height, ab-
dominal circumference to height, and additionally EFEW
in relation to mother's height and EFBW to available pelvis
diameters. The measuraments which were found to be sig-
nificantly different between vaginal delivery and C/5 groups
wera the intertrochanteric dimensions, which were lower in
the C/5 deliveries observad in the D group, and the EFBW to
height index which wera higher in the /5 daliveres, alsoin
the D group (Tab. 2 and 3).

Analysis of neonatal outcomes across the route of birth
delivery status in the D and M groups show significant dif-
ferances in Apgar scores. In both prostaglandin groups
neonates delivered by /5 had on average, less points in
Apgar scale (means: 9.5 vs. 9.8 points, and 9.1 vs. 0.8 points),
while only the M group had lower birth weight (32299 in
/5 vs. 3405 g in vaginal delivery group; p = 0.038) (Tab. 4).
It is worth noting the gestational age was also significantly
younger in the /5 as comparad to the vaginal delivery
group observed in the M group (38.7 vs. 39.3; p = 0.025),
but not in the D group (Tab. 1).

The next step was the analysis of possible factors assod-
ated to the C/Srisk in the three (D, M and D + M) preinduc-
tion groups. Among pregnant women, who were treated
by dinoprostone, height (both, considered as categori-
cal < 165 cm vs. = 165 cm: OR: 2.1, or as continuous: foreach
1 cm increase: OR: 0.9), and intertrochanteric dimension
(continuous, for 2ach 1 cm increase OR: 0.8), and addition-
ally the number of pregnancies, nulliparity, and hyperten-
sion were significantly associated with V5 risk. In the M
group, higher risk has bean observed in mothers which were
over 35 years of age (OR 2.5) and in their gestational age
less than 38 weeks (OR 2.0). Nullipanty and hypertension
were also risk factors identified in this group (Tab. 5). In the
D + M group statistically significant clinical features ware
hypertension and treatment by oxytocin, After univariable
analyses, the variables, which were identified as associated
significantly with C/5 risk, were put in the multivariable
madel to check whethar some of them are indepaendent
risk factors for O/5 delivery. Across different preinduction
groups hypertensicn was identifiad as an independant risk
factor for each treatment strategy. Additionally, nulliparity
was associated with O'S delivery in both, the D group and
the M group. Gestational age less than 28 weeks was a risk
factor for women treated by misoprostol, and oxytocin use
for those who received both preinduction drugs. Mothers
over 35 years of age seemed to be a risk factor if the mis-
oprostol was used, wheraas height (being taller) dacreasad
the risk if the dinoprostone was used.

Finally, we tried to look at the combined effect of parity
history and the mother's age. The study showed 6.7 and
maore than 10 times the increased risk of Caesarean saction
in nulliparcus women aged over 35 years in both D and M
groups, respectively (Fig. 1).
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Table 3. Mothers" anthropometric indexes across route of birth dEhEl'_f status in the dirlnpmstune and misoprostol groups

External conjugate/height [%] [n=134] [n=72)
Mean, (SD) 126 (09" 128010/ 111{”.]* 115 ;u_qr
Mexdian (01-03) 125(120-130)  127(122-133  p*=0322 1270120413 126(122-133) p™=03n3
Interspinal dimension/height [%] In=135] [n=72] [n =98] In=73]
Mean, (SD) 14401.03* 145111 14.4 (0.84) 143 (094
Median (01-03) 144(125-151) 14501356157 pMW=0795 144(138-14% 143(137-150) PE=0744
Intercristal dimension/height [%] In=135] [n=72] [n =98] In=73]
Mean, (SD) 167 (1.0) 167 (111} 16.5 (0.95) 167 (1.3
Median (01-03) 167 (158-172) 167(161-175 p™=0582 167(159-17.1 167(160-17.3 p™=0479
Intertrochanteric dimensionsheight [%] In=135] [n=72] [n =98] In=73]
Mean, (SD) 0.0 (150 19,6 (150 19.5 (143 19.9 (14
Median (31-03} 199(180-208) 194184206 p*W-0080 194186204  200(188-208 p®*-0066
Abdominal droumference jom) [n=143] [n=72) [n=104] [n=71]
Mean, (SD) 1094 3.5) 1097 B.4) 108.2 B0 1096 (9.5)
Median (01-03) 1080 (103.0-114.0) 1095 (1033-1160) P==0828 107.0(103.0-1120) 108.0{1030-1150) p™ = 0226
Abdominal circumferencerheight (%] [n=127] In=60] In=01] n=70]
Mean, (SD) 5.2 517" 665 (5.6) EAB (49" 663 (58
Median (01-03) GAT(E12-683) 663 (524-507) pMW-0124 645(509-6B5)  GE0(E12-507) pMW=0063
EFBW/height [g/cm] [n=>57] [n=42] [n = 58] In=48]
210257 NERET 206 297" 193 3.9
214(193-229)  Z20{199-239) pMW-0049 212(188-225  195(17.0-22.3 pMW=(083
EFBW/abdominal circumference [n=46] [n=31] [n=53] In=40
1213397 12350 T a4 302 (53)
325(299-353) 338(282-367 pW-0719 322(293-344)  305(263-351) p-nase
EFBW/External conjugate [n=47] [n=33] [n = 58] In=43]
264.9(223) 1700 (27.1) 161.3 (23.5" 155.0(32.7)
166.1 (151.0-180.8) 1762 (1550-184.4] p™=0362 1655 (1455-1769) 160.0(1327-1805) p™ =0.371
EFBW/Anterspinal dimension [n =48] [n=33] [n = 58] In=43]
1464 (178" 1492 (242) 141.1 218" 1383279
150.0 (135.2-157.0) 1522 (1327-168.1) p™W=0328 1475 (1305-154.4) 142.9(1200-1565) p™¥ = 0.485
EFBW/Antercristal dimension [n =48] [n=33] [n = 58] In=43]
1252 (15.91* 1289(199) 122.1 (182" 117.9(225)
1301 {1154-136.3) 1321 [1174-142.7) pMW=0.291 1272 (110.3-1356) 1200({1043-1319) p™-0.239
EFBW/Intertrochanteric dimension [m= 48] [n=33] [m=58] In=43]
104.5 (135) 1102 (175) 1045 (15.8)" 99.0 (188"
1057 (97.4-1148) 111LE{1015-1246) p™=0104 1065(93.2-115.4) 1033 @59-1118 p™-0178
DISCUSSION a well-known determinant is nulliparity and cervical ripe-

Labor induction is a perinatal intervention which is
becoming more common worldwide and is of growing
importance providing the opportunity totreat unfavorable
cervixes. Although prostaglandin medications have been
usad for several years [5], there is still a need to get more
knowledge about maternal and fetal characteristics which
are associated with an increased risk of C/5. This issue was
addressed by our study, through the investigation of the
two prostaglandins, which are most often used in clinical
practice, dinoprostone and misoprostol.

There are several clinical and anthropometric fea-
turas which may cause the necessity of /5 delivery. First,

ness status at the beginning of the procedure. Although
the preinduction with prostaglandins was intreduced into
clinical practice, the risk of vaginal labor failure is bigger
when dealing with an unripe cervix, especially in nullipa-
rous patients [6-7]. Similar effects have been cbsarved in
our study. Additionally, our study revealed nulliparity as
an independent risk factor of O/5 regardless of the type of
preinduction method used. Maslow and Sweeny showed
also an almaost three-fiold increasad risk of C/5 among nul-
liparas and a two-fold increase among parous women who
underwent induction compared with nulliparas and mul-
tiparous women who did not [8]. Although the last study
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Table 4. Meonatal cutcomees across route of birth delivery status in the dinoprostone and misoprostol groups

Apgar score (points)

Mesn, (50) 98 (0.7 95 (1.3 98 (1.0 AT b

Median (01-Q3) 10(10-10} 10 @3-10) ™™ < 0,001 10(10-10 10 (8-10) ™ < 0.00

Apgar score = & points at the 1% 3.7 5 [46%) 3[24%) 9 (105%)

min {n, %)

Apgar score 7-8 points at the 12 B(3.3%) B (56%) 4(32%) 9 (105%)

min {n, %)

Apgar score 9-10 points at the 1% 731 (95.5%) 97 (39.8%) pF=0.081 118 (54.4%) &7 (T8E%) pF= 003

min {n, %)

Birth weight (g) [n=107]

Mesn, (50) 3507 (426)* 3573 (479" 3405 (487" 3229 (620)

Median (01-03) 3545 (3242-3800) 3580 (3230-3880 pMW=0216 3460 (3080-3735) 3240(2805-3605) pMW=0.038

Birth length (cm) [n=107]

Mesn, (50) 555 (28" 55.5(3.1) 493" 5432(35)

Median (01-0Q3) S60(540-570)  560(530-580) pM=0946  550(530-57.0)  S40(520-560) pMW=0.103
Df=1 Df=1

Femnale in, %) 125 (51.7%) 44 (40.7%) pE = 0,065 63 (50.4%) 46 (541%) phe = 0673

*—p < 0.05 by the Shapiro-walk test for normal distribution; Mw — the U Mann-whitney test; chi2 — the chi-squared test with 1degree of freedom; F — the exact Aishers test

is not unequivocally comparable with the present one, it
shows a trend of higher risk depending on parity. Like in the
other study with dinoprostone agents, although ona smaller
study group where multiple logistic regression analysis also
showed that the gravidity (OR = 0,61, 95% C1 0.408-0.802;
p = 0.,011) was an independent pradictor of successful la-
bor induction, with no statistically significant differences in
matarnal age, gastational age, body mass index, fatal sex or
the Bishop score at the time of admission [9].

Among other parametars of possible importance in pre-
dicting likelihood of succassful labor induction, Pevaner et
al., was pointing out the maternal body mass index (BMI) less
than 20 and heighit greater than 165 cmi [10]. The analyses of
those parameters in our database revealed some similarities,
espadially when considering parity and mother’s height. In
the dinoprostone group, the height of women who gave
vaginal birth was 167 cm average comparad to 164 cmin
those who undarwent C/5. Patients in the M and D groups,
however, had no differences in body mass index and mater-
nal weight at admission. Qur study provided an opportunity
foanalyse pelvic dimensions and abdominal circumference
of pregnant women. Thase features were of our special inter-
est because they are seldom listed as an important param-
eterinfluencing labor induction outcome. We have checked
whether palvimetric measurements in conjunction with
EFEW or with mother's height have any corralation with the
micde of delivery. The majority of our results, howevar, ware
not statistically significant {Tab. 5). Only intratrochanteric

[=4]

diameter in the D group showed a difference, as a bigger
dimension was observed in the vaginal delivery subgroup.
It was associated, with high probability and maternal haight,
which was also statistically greater in that subgroup. When
put together the obstetric pelvimetry with EFBW the risk
of cephalopelvic disproportion should be reduced [11-12],
which is also a basic rule of proper qualification of pregnant
waoman to labour induction procedures and these ralation-
ships have been confirmed by our study as well.

Pevzner showed that fetal weight over 4000 g may
be a risk factor of induction failure [10]. Other research
shiowed important differences in average birth weight of
3421.11 = 368.14 in successful vs. 3566.36 = 34516 in the
failed induction group (p = 0.023) [9]. Our study showed
important differences in birth weight in the M group, but
in an opposite way, as it turns out that smaller babies were
born by C/5 (3220 = 620 vs 3405 = 487; pMW = 0.038).
Although the EFBW is routinely performed during the
ultrasound testing at the admission to the hospital, it is
not obligatory to introduce it into the electronic database
in our hospital and therefore some of records were miss-
ing in the current analysis, making the groups smaller
sizes. This may be a reason for not reaching the statistical
significance of ultrasonographic fetal weight estimation,
espadially in the misoprostol group (Tab. 1). When we
looked closer we saw that inthe M group, the birth weight
in the OS5 subgroup might be an effect of gestational age.
while as a possible C/5 risk factor (OR 2.189; p = 0.041) the
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Table 5. Analysis of possible factors iated with Caesarean section in the dinoprostone, and misoprostol, and dinoprostone with misoprostol

groups

-~ or  5%d  puallie OR  95%A  pualie OR  05%CA  pualie
0951 1069 0778 1067 62 1082 0968 1208

Mother's age (years) 1.008 0997 1.142 064
Mother's age = 35 years 1128 0581 189 0721 2510 13001 4845 Q006 3A17 0847 11467 0087
Weight at admission (k) 0994 0971 1019 0657 1018 0989 1048 OS5 1019 0976 1063 0393
Weight at admission = 78 kg$ 0977 0400 1912 0946 1267 0578 2778 0555 0020 0304 2700 0884
Height (cm) 0930 0885 0977 0004 0060 0922 10X 0326 05940 0E74 1011 0094
Height < 165cm 2125 1082 380 0012 1308 QX 21397 0368 1778 0762 4047 0183
Body mass index at admission (kg/m? 1032 0958 1112 0405 1075 0980 1078 0125 1000 0965 1253 0153
BMI > 30 kg/m? 0958 0477 1923 0904 1995 0863 4616 0106 1687 0551 5171 0360
Abdominal circumfersnce [om] 0900 0945 1036 0557 1019 0984 1055 03290 1005 0058 1055 0834
Extarnal conjugate (cm) 0939 0710 1241 0658 1050 0882 1249 0584 0076 0783 1216 0826
Interspinaldimention jcmj) 0878 0605 1009 0276 892 07X 1094 0372 0974 0749 1266 0844
Intercristal dimensicn (cm) 0876 0707 1086 0228 100 0868 1200 0807 1016 0805 1282 0897
Intertrochanteric dimension (cmj 0796 0670 0944 0009 1014 0922 1014 0775 0850 0696 1038 0N
External conjugate/height [3] 1247 0767 2030 0373 1052 0858 1547 0346 0935 0661 1467 094D
Interspinal dimension/height [%] 1087 0749 1576 0661 0044 0668 1334 074 1007 0739 1660 0622
Intercristal dimension/height [%] 1043 0713 1525 0830 1089 0897 1583 0237 1063 0711 1587 Q77

Intertrochanteric dimension/height 0790 059 1.041 0094 1M1 0595 1548 Q055 2 0B36 0603 1060 0283
[l
abdominal circurmference/height (%] 1037 0960 1119 0360 1057 0895 10Z 0071 1034 0851 1023 0435

EFBW/height [g/cm] 1227 0988 1524 0065 0B85 0797 1005 QD62 1.031 0818 1.8 0797
EFBW/zbdominal circumference 1047 0892 1228 0575 0540 0851 1025 0163 0984 0850 1062 05939
EFBW/External conjugate 1.018 058 1.04% 0233 092 0978 1006 03272 1006 0580 1.034 0847
EFBW/Interspinal dimension 1016 0584 1048 0333 095 097% 101 0555 1000 057 1.033 0988
EFEW/Intercristal dimension 1028 0585 1072 0190 090 0971 1010 0328 1002 057 1.039 0895
EFEW/Intertrochanteric dimension 1.038 05 1087 0112 0581 0959 .005 Q016 1020 0976 1088 0379
MNumber of pregnancies For 0014 For 0220 For 0255
trend trend trend
1 1 jref) 1 ref) 1 {ref)
2 0458 0219 0959 Q038 1.041 0518 2082 0910 0958 0310 2958 04940
=3 0412 0371 0594 (049 0589 0280 1.240 084 0240 0028 2087 Q86
Parity history jcurrent delivery For  0.005 For 0013 For 0135
included) trend trend trend
1 1 jref) 1 {ref) 1 {ref)
2 0.z84 0114 0OF05 0007 0284 0ON7 0688 0005 0402 0QOF9 2043 03272
=3 0321 0091 129 0077 0473 Q59 1405 078 — — — #
MNulliparous 3046 1506 6573 0002 2 2492 1205 4797 0006 2353 0605 9058 0217
Miscarriage history 0751 0348 1617 0464 1026 0585 2132 0715 0600 OU%4  1.861 0377
Pre-ripening cervical characteristics
Dilataticn < 1 cm 3622 0817 16048 0090 — — — # — — — #
Effacemient < 50% 2123 0458 9835 0336 — — — # 0633 0038 10430 0749
Coiytocin use 1117 0638 195 0698 1352 0547 3339 0514 20547 1382 6774 0N
Gestational age (weeks) 089% 0702 1.5 039 O0B41 0727 0973 QU020 1102 0846 1455 0453
Gestational ageless than 38 weeks 21781 06TE 11449 0157 2024 1009 4060 Q4T 074 0080 335 s
Estimated birth weight (for change 1112 0982 1260 0095 0541 O0B8D 1.005 0072 0999 0874 1043 0992
by 100g)
Hypertension 2690 1233 5868 0013 2647 1209 5784 QOIS 3677 025 13093 046
Dizbetes 0699 0350 1384 0309 1274 0558 29089 0585 1225 0481 3352 0684
Dizbetes — insulin therapy 0910 0417 1984 0812 1487 0536 417 0446 1481 0521 4366 0456
Hypothyroidism 1153 0645 2062 0631 1.221 063 2042 0487 06590 034 152 0373
GBS 0me) 0414 1509 0476 1082 053% 2074 0825 0570 0387 2428 0948

OA — odds ratio; O — confidence Interval; EFBW — estimated fetal birth welght; # — cannot estimate model parameters due to bmited sample size; § — the observed
median In the vaginal delivery route group (totaly
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Table 6. identified risk factors of Caesarean section across different preinduction groups — multivariable analysis

Mather's age = 35 years #

Height (cm) 0920 0882 0979 0006 €
MNulliparous 3560 1665 B.OAS 0001 3341
Gestational age less

than 38 weeks # 2189
Hypertension 1586 1434 8947

Coiytocin use # #

0006 2378 0995 5T 0U0S1 4146 1.096

1561 6778 QU002 #

1608 6940 00D

1032 4542 U1 #

15684 QU036
3149 13313 744 0009

OR — odds ratio; O — confidence Interval 8 — not considered for the model 25 a significant effect In the univarizble analysis was not observed; addiionally
Intertrochiznterc dimension was removed from the dincprostone analysls due to too high number of missingness leading to no stable model estimates

(Caesarean section odds ratios (aesarean section odds ratios
1200 [dinoprostone group) 1200 [misoprostol group)
10.85"*

10.00 10.00—

BiDD WL B0+

G000 .00

400 350 4,00 345" 345

2009 1 00 {ref) 1.25 200 1mrreﬂ

000 - ﬂ.m—

Age < 35 Age > 35 Age < 35 Age » 35
Parous Nulliparous Parous Nulliparous
Adjusted for hypertension and gestational age [< 38 weeks vs 38+] ns —non-significant; * -p< 0.05; **-p < 0.001; ***-p< 0001

Figure 1. Combined effect of mother's age and parity history on the Caesarean saction nisk estimates

gestational age less than 38 weeks was found, which was
not observed in dinoprostone group. Studies analysing
preterm deliveries showed that vaginal live birth rates
increased with gestational age [13], and, additionally, lowsar
gestational age at delivery was a significant predictor of
ripaning failure [14].

In general, the aim of this study was to compare tha
two most usad prostaglandins separately and if something
happenead, the two-drug group (group M + D). We also
checkead if oxytocin augmentation has any influenca on the
final results. What is interesting is that we have found that
only in combination of D and M the oxytocin infusion had
increased the risk of C/S. Misoprostol alone probably has not
only cervical ripening capability, but also labor induction
propertias [15] and is more cost-effective than dinoprostone
[16&]. But there is still a group of patients irresponsive to any
labour agents, which neads further studies.

Mo significant differences in maternal age and miscar-
rizge history were found among the M and D groups, which

stays in compliance with other studies [7, 10]. Multivari-
able analysis, however, showed that mothers aged over
35 years in the misoprostol group increased the risk of 05
3.2 times with statistical significance (p = 0.002). The cur-
rent results support the findings of previous studies on
advanced maternal age [17-19]. Only ages = 35 years, and
not the age itself, was a statistically significant predictor
of cagsarean delivery rate in the misoprostol group. When
further analyzes were performead on the combined effects
of mothars age and parity history on the caesarean sec-
tion risk, adjusted for hypertension and gestational age,
it revealed that nulliparous women over 35 years of age in
the D and M groups had 6.73- and 10.85-times higher risk,
respactively, for C/S than parous pregnant women below
35 years of age (Fig. 1). Another study showed that primi-
gravidas induced with misoprostol had a higher /'S rate
compared to multiparas (40.58% vs. 16.13%), and what is
mare, there were statistically important differences in aver-
age age of those women, as primigravidas and multiparas
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were 27.71 = 545 and 31.58 + 5.68 years old, respectively
{p=0.0016) [20].

Other study also showed that maternal age over 35 years
and nulliparity were significantly associated with caesar-
ean delivery when inducad with dinoprostone gel [2]. Onthe
other hand, our study did not identify gestational diabetas
mellitus as associatad with the route of delivery, likewise
it was published by Hawkins et al., study with misoprostol
induction [21]. These results, however, differ from other ob-
servations [2], and in contrary to hypertension which came
out in cur work, to be very strong pradictor of OS5 and which
stays in compliance with Sievert et al. [2, 22].

The presented study, however, has some limita-
tions. First, was a surprising number of patients do not have
available data on pelvic diameters, which decreased the
power of our conclusions in this area, which requires further
inwestigation. Next, our study was performed in a nestad
case-control design. The primary investigation, therefora,
did not focus on risk groups, as one of underlying inclusion
criteria. As a next stap, it would be useful to perform some
observations in well-defined risk groups, to check the pro-
spective observation the O/ risk estimatas across different
preinduction methods. We would like to mention also that
there are many more factors possibly contributing to O/5
risk. Tha most important, however, as mother's age, parity
history, increasad BMI, extrames of neonatal birth weight
or complicated pregnancy and othars were controlled in
our study by the inclusion criteria or by implementation of
multivariable statistical analyses.

Insummary, the main findings of the present study were
that the increased risk of Caesarean delivery in dinopros-
tone group was combined with the mother's height lass
than 165 cm, nulliparity and hypertension. Subsequently in
the misoprostol group, strong risk factors of Caesarean de-
livery were mother's aged 35 or more, gestational age less
than 38 weeks and nulliparty and hypertension as in dinc-
prostone group. Although, in both M and D groups, nullipa-
rous women agad 35 or mora years had significantly bigger
risk of Caesarean section than multiparous women. The risk
was slightly bigger in misoprostol group. Therefore, in our
opinion, the aforementioned features should be considerad
before the decision about the preinduction method. Further
high-quality studies assassing the possible Caesarean sec-
tion risk factors of misoprostol and dinoprostone in selectad
groups of patients are warranted.
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