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Abstract

Substances that stimulate contractions of the myometrium have found wide
applications in present day obstetrics. Above all, fully synthetic, uterus-selective
prostaglandin analogues are used for preoperative priming of the cervix for ter-
mination of pregnancies in the first trimester as well as for the induction of
abortions in the second trimester and have proved to have a much higher efficacy
than oxytocin. Because of the pharmacological synergism of their cervix ripening
and myometrium stimulating activities, the local use of natural prostaglapdin E
preparations (used intracervically as a gel or vaginally as a gel or as a tablet) is
unequivocally superior to use of oxytocin with its almost exclusive contraction
stimulating activity for induction of labour, especially for women with an unripe
cervix. In women with a ripe cervix, oxytocin and prostaglandins are equally
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effective with oxytocin having the major advantage of its better controllability
on continuous intravenous infusion (plasma elimination half-life of 10 minutes).

Over the past 50 years, the use of oxytocin and ergot alkaloids preparations
as prophylaxis against postpartum atonia has led to a marked reduction in mater-
nal deaths. The same is true to a major extent for therapy for uterine atonia where
the intravenous infusion of dinoprost is an indispensable and life-saving proce-
dure after the failure of systemic administration of oxytocin or ergot alkaloid
preparations.

On the other hand, the administration of oxytocics can be accompanied by a
wide range of adverse systemic and uterine effects and complications ranging
from severe cardiovascular incidents with a fatal outcome through to the threat
of uterine hyperstimulation with fetal asphyxia to uterine rupture. For these rea-
sons, an adequate knowledge of the pharmacokinetics as well as the systemic and
uterine activities and adverse effects of these substances is an essential prereg-
uisite for every physician in evaluating differential indications for their use and
adequate monitoring for mother and infant.

Of particular importance is the use of prostaglandins for cervical priming prior
to termination of pregnancies in the first and second trimesters and the use of
native prostaglandin and oxytocin for inducing delivery in cases of fetal deaths
as well as vital infants. Both substances play a decisive role at the beginning of
delivery. Cervical priming and induction of contractions would not be conceiv-
able without prostaglandin and oxytocin. The pharmacological properties of the
2 substances can be used in different ways for the induction of delivery. Oxytocin,
ergot alkaloids and prostaglandin are essential for the management of postpartum
uterine atonia where their use often represents a decisive, life-saving intervention.

1. Prostaglandins Among the prostanoids formed, prostaglandin
E, (dinoprostone), prostaglandin Ealprostadil)
1.1 Structure and prostaglandin J& (dinoprost), which lead to

myometrial contractions and cervical ripening, are
Naturally occurring prostaglandins are cyclic of obstetric relevance (table I). It should be men-
unsaturated & fatty acids (fig. 1). According to tjoned that the latter is merely the reduced form of
the substitution on the cyclopentane ring, they argrostaglandin Eand that a spontaneous conver-
divided into subgroups (prostaglandin A, B, C,sjon of prostaglandin £o prostaglandin & oc-
etc.) Prostaglandins of the F group bear 2 hydrox¥ursin vivo.!! Prostaglandins occur in all organs
groups on the cyclopentane ring, those of the End tissue fluids and are also produced by all intra-

group 1 keto and 1 hydroxy group. uterine tissues. During pregnancy the synthesis of
prostaglandins in the amnion, chorion and placenta
1.2 Naturally Occurring Prostaglandins increases, thus leading to significantly elevated

prostaglandin levels in the amniotic fluid and ma-

1.2.1 Synthesis and Occurrence ternal blood?
K ;

Prostaglandins are not stored in tissue but ar
newly synthesised under the action of microsomal 1.3 Semisynthetic and Fully
enzymes, for exgmpl_e cy_clo-oxygenase, from the Synthetic Prostaglandins
ubiquitous arachidonic acid as a response to a me-
chanical or bacterial stimulus. As locally acting The short duration of action and the associated
hormones, prostaglandins influence numerouseed for repeated administration as well as the high
physiological processes. incidence of adverse effects on systemic adminis-
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° 3 ~End 2 SO target celld! Furthermore, prostaglandins induce

10 20 the formation of gap junctions which improve the
by El il pl transmission of signals in the myometrium and
promote the formation of oxytocin receptors in the

Fig. 1. The molecular skeleton of the prostaglandins. uterus?)

Local administration of prostaglandin leads to a

tration of naturally occurring prostaglandins pronounced, multifocal loosening of connective
prompted the development of methylated prosta—t. ith “active’ fibroblasts which h
glandin derivatives. However, these prostaglan- 1€ Wit active: Tibrobiasts which are charac-

rised by a fine-grained loosening of the cyto-

dins of the so-called second generation (see tabll® ) o )
) also exhibited a high incidence of adverse ef-plasm, enlarged mitochondria with a vacuolarised
fects. The introduction of completely synthetic @ppearance, and an increased number of vesicular
prostaglandin Eand prostaglandin £analogues systems in the cell periphery (fig. ) At the same
(see table 1) with activities limited mainly to the time, collagenase activity is doubled, elastase ac-
uterus as the target organ finally resulted in aivity is increased by about 7-fold and a significant
marked reduction of the substance-specific risksincrease in the level of hyaluronate occurs; these
The advantages of these compounds of the SGzciors play a major role in the softening of the
called third generation are the 10-to 30-fold highery g iy 5.9 The collagenases mainly originate from
potential to induce abortion, a 10-fold lower stim- . 1 whi =

: ) ) neutrophilic granulocyté¥! which, similar to a
ulating effect on intestinal musculature and a re- . o .
duced influence on bronchial and vascular muscu[1ormal birth at term, also accumulate in increasing
lature. The elimination half-lives of synthetic
prostaglandins are considerably |0nger (e.g. theTable I Prostaglandins and prostaglandin derivatives used in

. . . ; . | d ob: i

elimination half-life for sulprostone is approxi- gynecology and obstetrics
mately 24 minutes) than those of the naturally oc-
curring prostaglandins.

Prostaglandins and prostaglandin Characteristics
derivatives

Prostaglandins

First generation Short half-life time, high
1.4 Activities of Prostaglandins Dinoprost [prostaglandin (PG) Fzq] Substance-specific risk
Dinoprostone (prostaglandin
Because of their short elimination half-life PGE2)
times (the elimination half-life for dinoprost is 20 perivatives
seconds), the duration of action of naturally occur- Second generation Longer half-life time

ring prostaglandin ranges from a few seconds to a  15-methyl-PGFzq (tromethamol

few minutes. They are inactivated by prostaglan- 52"

din-specific dehydrogenases present in the tissues. - /P OFa mehylester
P . . y 9 p . " 16,16-dimethyl-PGE>

The principle sites of metabolism are the lungs,

Third generation Low substance-specific
which are able to deactivate prostaglandin in the  gemeprost risk
circulation to an extent of more than 90% after 1  (16,16-dimethyl-trans-A*-PGE;
or at the most 2 passagd®s. methyl ester)

. . Misoprostol [(+)-methyl
Dinoprostone and dinoprost apparently cause 11(,,fs_dihy,ﬁ(m)xy_m_ﬁnemy._g_

an increase in the permeability of cell membranes  oxoprost-13-en-1-oate]

for calcium and thus an elevated intracellular cal-  Sulprostone (16-phenoxy-c>-
: H : H tetranor-PGE2

cium ion level which causes_c_ontra(_:tlon of the methylsulfonylamide)

myometnum?“'] Th_ey glso participate in the pro- Meteneprost

cess of cervical ripenin§. Their action is modu- (9-deoxo-16,16-dimethyl-9-

lated by specific receptors on the membrane of the__methylene-PGE;)

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)
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Fig. 2. Collagen fibres in the human cervix before (left) and after (right) administration of prostaglandin. Apart from relatively dense
collagen fibre strands, features that are conspicuous after the administration of prostaglandin are: large, focal tissue loosening with
widely spaced collagen fibres with, in part, disordered, vortex-like fibre courses.

R

amount in cervical stroma after administration of musculature of various organs (table Il). The most

prostaglandin (fig. 3} prominent systemic adverse effects for the patient
Thus, on the one hand, prostaglandins lead tare gastrointestinal complaints such as nausea,

cervical ripening and, on the other hand, to the invomiting and diarrhoea.

duction of labour. Both effects are exploited in Differing effects of the prostaglandins on blood

therapy. pressure are possible. For example, dinoprost
On the basis of knowledge about the distribution.5,ses an increase in vasotonia and thus an ele-

of prostaglandin receptors in the uterus, prostayateq plood pressure whereas dinoprostone leads
g'ar?d'”s of the E_group represent th_e su_bstancgsrt) a decrease in vasotonia and a lowered blood
ch0|ce for drug-induced cervical ripening .Wh'le ressure. Bronchoconstriction and increases in in-
dinoprost should no longer be employed to mducef . .

: . . . traocular pressure are exclusively effects of dino-
labour because of its low potential for cervical rip-

ening and the risk of sustained contractions. Thé)rOSt and occur as a result of the endogenous con-

indication for the use of dinoprost comprises theVe'Sion of prostaglandin Eto prostaglandin

_ _ : 13 g :
treatment of postpartum atonia where its rapid and2-"*! Prostaglandin-induced systemic effects do
highly potent tonicising action on the uterus is ex-Not usually constitute a risk for the healthy preg-

ploited. nant woman; however, contraindications should be
excluded by a thorough case history and clinical
1.5 Systemic Effects of Prostaglandins examination (table Il). Furthermore, prostaglan-

Systemic adverse effects of prostaglandins arelins should not be administered in women with
mainly attributable to their influence on the smoothacute infections (e.g. clinical chorioamnionitis,

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)
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clinical pronounced cervicitis) since, in cases of[” * & il » "
pathogenic colonisation of the birth canal, the bio{s =¥, .:.'I-‘ ol - "y
synthesis of prostaglandin will be stimulated by the|' 4 %« .,'F_‘ T S .
action of bacterial mediatdtd and an additional Ll :{2- '__E:l -
administration of exogenous prostaglandin mayly & :.5 ol s *F
lead to dangerous hyperstimulations. | ‘-'.1,: Py e Pt i 3w,
i Fl 4 i
2. Use of Prostaglandins in Obstetrics - f,.:_;-*; " l
The uses of prostaglandins in obstetrics range ':l ‘r : o _' -
from the initiation of an early abortion (< seventh j#= . _ ° »_ = - L
week of pregnancy) and priming the cervix in the_ f . % L
first trimester through to induction of abortions in g - 4
disturbed and vital pregnancies in the second tri i S -
mester, induction of labour in normal pregnancie§ # = '_',, g » o2y
and in instances of intrauterine fetal death in thq ., f -
third trimester, to the treatment of postpartum| = _ o ey b 8 " -
atonia (table Il1). A clinically less relevant indica- |, o . " s
tion is, for example, the treatment of ectopic preg{* & = : ¥ B el &
nancied!s! o_feEs . . -
# - _if-— -
2.1 Administration of Prostaglandins in o F e s s Sy
the First Trimester " &
A S Ty - o B
2.1.1 Menstrual Regulation . -8
L] I - =

Although prostaglandins do not exhibit a direct
action on the corpus luteum, they have been usely. 3. Accumulation of neutrophilic granulocytes in a cervical
with success for the induction of menstruationcapillary and in the cervical stroma (arrows) for a cervix width
within the first 7 weeks of amenorrhoea. Here, the?f more than écm.
strong uterine contractions induced by prostaglan-
dins result in detachment and expulsion of thelem of the early termination of disordered pregnan-
freshly implanted blastocyfé&! With repeated in- cies (abortive ovum, missed abortion) with clini-
tramuscular injections of sulprostone @0 this  cally still latent symptomatology. In these situa-
method was successful in 87 to 98% of patiéfits. tions, the local administration of prostaglandin
However, the required high doses of prostaglandirserves principally for the preoperative softening of
are accompanied by an unacceptable high incithe cervix prior to performance of curettage; this
dence of adverse effects (e.g. nausea and vomitingsults in a reduced incidence of traumatic cervical
in almost 25% of patients) with the result that thislesions caused by mechanical dilation (from 2.5 to
procedure has not become established for inducing.5%), a reduced occurrence of uterine perfora-

abortion.

2.1.2 Termination of Pregnancy in

the First Trimester

According to World Health Organization data,
about 30 million abruptions in the first trimester
are performed worldwide each year. In addition,
through improved ultrasound diagnostic methods

tions (from 0.8 to 0.1%), and a lower rate of late
complications such as cervical insufficiency, late
abortion and premature birth in subsequent preg-
nancied?18l

In our opinion, the vaginal administration of
gemeprost 1mg represents the current method of
choice for preoperative priming of the cervix for

physicians are frequently confronted by the prob-termination of pregnancy in the first trimester.

O Adis International Limited. All rights reserved.
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Thus, 3 hours after vaginal administration of Table lil. Uses of prostaglandins in obstetrics

gemeprost 1mg, an opening of the cervical canal ofnducing an early abortion (menstrual induction, < seventh week
on average 7 to 10mm can be detected. In 85% offPregnancy) o _
patients, a dilation of the cervical canal of up to :rﬁiﬁfnrzgl’;?zgf;‘t'lg"gg‘t’grsggr;;’rltjrp“lr;t;'l;)f pregnancy in
>8mm without resistance is observed. In placebO'Abortion induction in second trimester in vital or disturbed
controlled, double-blind investigations after tono- pregnancies (e.g. missed abortion, hydatiforme mole)

metric objectivisation, free patencies (required Cervical ripening and ingm:tion of labour in third trimester (vital
force <2'95N) of the cervical canal of on average ‘;r:sgtn:;E{naSti:ir:;ag:ircl?sZ;et)t:l d(::t:) laxis and therapy for
6.4 to 7.4mm in unigravida and 9.4 to 9.8mm in postga,tum uterine atonia) (prophy P
multigravida were observe# 1% With this  Treatment of tubal pregnancy

method uterine contraction pain occurred in 24 to
47.3% of the patients and gastrointestinal adverse

effects were reported by up to 10% of the pa-

tients[19-22] Since not only the priming effect but or intracervical routes. Because of their higher
also the incidence of systemic adverse effects inabortive action, longer elimination half-life lives
creases with tim&2! an interval 3 hours or less and the lower incidence of undesired systemic ef-
should pass between the administration of gemefects, fully synthetic, uterus-selective prostaglan-
sprost vaginal suppositories and curettage. Indin analogues are preferred today over the natu-
tracervical administration of dinoprostone 5@0 rally occurring compounds (table 1V).

gel (administration interval: 6 to 8 hours) is an al-  In practical use, the stage of the pregnancy and
ternative method for preoperative cervical primingthe distinction between termination of a vital or

in the first trimester. still pregnancy (missed abortion) should be taken
into account when calculating the necessary for the

2.2 Abortion Induction in doses to be used. Since the sensitivity of the myo-
the Second Trimester metrium towards prostaglandin increases with the

. , . approach of terri#! lower doses of prostaglandin
Today, administration of prostaglandin repre- 5.e required for abortion induction with increasing
sents the method of choice for inducing abortion iny - ation of the pregnancy. In addition, appreciably
the second trimester; administration can be by injq\er amounts of prostaglandin are sufficient to
travenous, oral, vaginal, intra- and extra-amniotiCiorminate the pregnancy in the case of a dead fetus
than for a vital gravidity?4
TabIe_II. Adver_se effects and contraindications for prostaglandins Before the current standard administration pro-
used in obstetrics . . . . .
cedures of prostaglandin for inducing abortions in

Adverse effect Dinoprostone Dinoprost Contraindications the second trimester can be evaluated, the objec—
Heart rate : ; tives of the process must be defined (table V). In
Blood pressure ! 1 every case, the severe physical and psychological
Bronchoconstriction 1 1 t Chronic stress for the patient in such a situation must be
gslsr:gﬁg‘r’j taken into account and adequate analgesic and an-
disease, tiemetic therapy must be ensured.
asthma
bronchiale 2.2.1 Prostaglandin E; Analogues
Body temperature 1 ! Ef‘:;zgf:icosﬁ The intravenous administration of sulprostone
Tremor, hot flushes 1 . (1to 8.3pgln_1|n) leads within 24_hours to success-
Nausea, vomiting, 1 ; Colitis ulcerosa, ful abortion in 67 to 96% of patients. The average
diarrhoea Crohn's disease induction-to-abortion interval is between 12 and 18
Intraocular pressure 1 1 Glaucoma hours!?® The advantages of the high efficacy and

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)
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good controllability of the method must be Ttable v. Objectives of abortion induction in the second trimester
weighed against the stress for the patient of immo=short administration-to-abortion interval
bilisation with, in some patients the need for longer Avoidance of cervical and uterine lesions
duration infusions. the high incidence of infusion Avoidance of failed abortion inductions with the necessity for

" L . . . surgical interventions to terminate the pregnanc
phlebitis at the instillation site and the possible 9 . pregnancy

. - . ow rate of systemic adverse effects
dyS'Synergy between labour and cervical rpeningas complete as possible expulsion of fetus and placenta
leading to the necessity for operative termination
in some patients. In these patients, the strong lab-
our activity in the first hours after starting the in- . o _
fusion often meets a considerable cervical resis- The intramuscular administration form of sul-
tance. After a latent time of varying length, a Prostone 50flg was withdrawn by the manufac-
balloon-like distention of the cervix with sub- turer in Aprll 1992. This action was based on the
sequent, sudden expulsion of the fetus is observedccurrence worldwide of severe drug reactions in
. f23 women where pulmonary oedema, heart at-

tacks, bradycardia, sudden blood pressure losses,
shock, and death (n = 4) were linked with intramus-

prostaglandin apparently results in cervical dila-
tion through a primary induction of contractile ac- cular administration of sulprostone. However,

tivi.ty and not t'hro.ugh an indyction of cervical rip-. most of these women had other medical problems
ening and dilation. Possible squelae are, Irbrior to this therapy. It is possible that short term
addition to the long and for the patient stressfulhigh drug concentrations with consecutive vaso-

mductlon-_to—abqrtlon interval, unsuccessful at'_spasms played a part in the causal pathogenesis.
tempts at induction and, above all, severe compli-

cations such as uterine rupture and cervical 2.2.2 Prostaglandin E; Analogues
tears26l After administration of a gemeprost 1mg vagi-
Furthermore, the frequency of undesired syshal suppository the principle action in the initial
temic effects in up to 60% of patients has hindered’hase is that of cervical ripening followed, on aver-
the acceptance of this method. age 2.6 to 3.9 hours after administration, by uterine
The extra-amniotic administration of sul- contractions?? 28l o
prostone (25 to 1Q@y) or of dinoprostone (100 to A clinically detectable effect on cerv_lcal ripen-
200ug) in aqueous solution has not become widely!Nd ¢an be expected after 3 to 4 ho“rzzl'” 5110 64%
accepted in clinical practice because of the tediou@Nd after 6 hours in 82% of patiefts’

mode of administration and, in comparison to sys- For induction of abortions in the second trimes-
temic administration of sulprostone, lower effi- ter, vaglnal administration of gemeprost[ at_3 to 6
cacy hour intervals up to a total of 5 suppositories per

24 hours is recommended; 9 hours later (i.e. 24
hours after the first administration) a second ther-
apy cycle may be commenced.

In nulliparous women and abruptions between

Table IV. Uses of prostaglandins for abortion induction in the
second trimester

Administration Preparation

mode the 18th and 22nd weeks of pregnancy, a single

Intravenous Dinoprostone 0.25-5 pg/min administration of gemeprost leads to a successful
Sulprostone 1-8.3 g/min induction of abortion in 58.9% of patiergl The

Extra-amniotic . Dinoprostone 100-200ug abortion rate over 24 hours for this method is be-

Vaginal zi:s;:zzflﬁ;g\?:ria hours (upto 5 tween 8.1 and 90%?"_27'301-”]8 average induction-
times) to-abortion interval is reported to be 12.9 to 15.9
Misoprostol 200ug (2 x 100ug) at 12-hourly hours!®%:31] with an average of 3 to 4 administra-
intervals tions being needeéd! If the pregnancy is not ter-

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)
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Table VI. Use of gemeprost?® 1mg vaginal suppositories for abortion With vaginal administration of misoprostol
induction in the second trimester (from Winkler et al.,®? with Zqug every 12 hours, the abortion rate within the

permission) .

: ‘ , first 24 hours was 89%. In these women, the aver-
Abortion rate in the first 24 hours 81-88%" inducti t borti int | 12 h
Average induction-to-abortion interval 12.9-15.9h age indauction- Q_a ortion In _erva was i ours.
Average number of administrations 34 Complete abortion occurred in 43% of patigffis.
Failure rate after a maximum of 10 49%P° .
administrations 2.2.3 Comparison of Methods
Complete abortions 24-48040 In a comparative investigation of intramuscular
Pain requiring analgesics 68-80%" injection of sulprostone 5Q@ (table VII) and vag-
Gastrointestinal complaints 14-27%° inal administration of gemeprost 1mg, the 2 treat-

a Gemeprost was given every 3 hours for up to 5 administration ments were found to be equa”y effective: however
per treatment cycle. R ! o !
b Percentage of patients treated. systemic adverse effects after sulprostone (40%)
were markedly more frequent than after gemeprost
inated after & administrat ¢ (22.5%)1%4
minated after 5 administrations of gemeprost, acy- |, comparison to the double or triple cervical

cle of a further 5 suppositories can be started an?riming by means of dinoprostone 3mg vaginal

i 0, 0,
W|II.Iead to a success rate-of 96%. In about ‘M) Otablets and subsequent intravenous infusion of sul-
patients additional oxytocin or sulprostone infu- : . :
. . ) prostone 500g, serial administration of gemeprost
sions will be needed to terminate the preg- . . .
1mg proved to be more effective (abortion rates in

0,33]
nanC)B' '(table VD . o : 24 hours were 79% for gemeprost and 62% for

The incidence of pain requiring analgesics Wasdino rostone plus sulprostone). Gastrointestinal
68 to 80%, that of gastrointestinal complaints be- P P P )

tween 14 and 27% for this method. Complete aborgdverse effects in the gemeprost group were not

tions were achieved in 24 to 48% of the patien'[s,Significantly more frequent (33% compared with

cervical lesions were observed in about #%%, 18% after combined therapy) while the need for
Haemorrhages requiring transfusion are rare witfnalgesics was the saff@.
this therapy (0 to 1%) on account of the strong After administration of gemeprost alone, the

myometrium-stimulating action of prostaglandins. Induction-to-abortion interval was significantly

After positive results had been obtained with theShorter than after combined therafsy Complica-

use of misoprostol, another synthetic prostaglandirtions (€.9. local thrombophiebitis, bronchospasm)
E. analogue (table 1), for inducing abortion in the did not occur after serial administration of geme-
first trimester3435] this prostaglandin has also Prost alone, in contrast to combinations of local and

been used in the past few years for inducing aborsystemic administration of prostaglandin (4 of 38
tion in the second trimest& and for the induction women)L43]

of birth in the third trimest& 38 (see section The comparison of combined use of dino-
2.3.2) using both oral and vaginal routes of admin{rostone 500g gel intracervically plus intrave-
istration. nous sulprostone 1 to 88/min with the serial

Upon oral administration, misoprostol is rapidly administration of gemeprost 1mg revealed an un-
resorbed so that the maximum plasma concentragquivocal superiority of gemeprost with regard to
tions of the biologically active metabolite (miso- efficacy; the abortion rate over 24 hours with
prostolic acid) are reached in less than 30 mingemeprost was 75%, which is significantly higher
utesi39401 No pharmacokinetic data are as yetthan the rate of 22% in the group receiving dino-
available for the vaginal route of administration. prostone. The need for analgesics was about the

Undesired accompanying effects are very raresame in both groups [on average about 90mg
Misoprostol has no significant effect on blood pethidine (meperidine) was required after geme-
pressure up to an oral dose of go@*1! prost and 145mg after dinoprostoff].

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)
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Table VII. Comparison of the vaginal administration of gemeprost (every 3 to 6 hours) with other procedures for prostaglandin-induced abortion
in second trimester

Alternative procedure Author Results
IM sulprostone 500ug Di Lieto et al.l3! Abortion/24h: 82.5 vs 85%
Adverse effects: 22.5 vs 40%
Dinoprostone 2-3 x 3mg vaginal tablet + IV sulprostone 1-8.3 pg/min Ranta et al.[*2 Abortion/24h: 79 vs 62%
Dinoprostone 3mg vaginal tablet + IV sulprostone 1-8.3 pg/min Miiller et al.*3! Abortion/24h: 52 vs 13%
Induction-to-abortion interval: 23 vs 33h
Intracervical dinoprostone gel 500ug + IV sulprostone 1-8.3 pg/min Mink et al.#4] Abortion/24h: 75 vs 22%
Intracervical dinoprostone gel 500ug every 4h Kjolhede et al.*3] Abortion/48h: 95 vs 75%

No difference in rate of adverse effects

IM = intramuscular; IV = intravenous.

As shown in a Scandinavian randomised Thus, in our opinion, the vaginal administration
studyl*®! the administration of gemeprost 1mg is of the prostaglandin{fanalogue gemeprost is cur-
also clearly superior to the repeated intracervicarently the method of choice for inducing abortion
administration of dinoprostone 509 gel (success in the second trimester.
rate of 95vs 75% after 48 hours). No differences
were observed with regard to the average need for 2.3 Labour Induction in the Third Trimester
pethidine (12%s150mg) and the incidence of gas-
trointestinal adverse effects.

On the whole, therefore, all previous compara-

The principle objective of the obstetrician for
inducing labour artificially is to achieve a better
tive studies on abortion induction in the secondperin.atal rgsult for both mo_ther and infant, after

consideration of the underlying pathology and the

_tlrlmeslter demo_r:jstrate i h|gdher_ efcf;c:;cy and ?rs'mbossible drug-induced adverse effects, than would
llar or lower incidence of undesired adverse effecty g it from a wait-and-see policy. In other words,

for the use of gemeprost than for the other methodspe inguction of labour must have recognisable
Vaginal administration of misoprostol 209at  penefits for both mother and infant. Accordingly,
12-hour intervals for abortion induction in the sec-¢|ear indications (table VIII) and a clear impres-
ond trimester exhibits the same efficiency as thesjon as to the point in time at which labour should
3-hourly vaginal administration of dinoprostone pe induced in consideration of the urgency of the
20mg vaginal suppositories. Adverse effects suchndications are essenti4f!
as fever (1¥s63%), nausea (4s 33%), and diar- Alimiting factor for every birth induction is the
rhoea (4vs 33%) after misoprostol were signifi- state of ripeness of the uterine cervix which can be
cantly less frequent and the costs were signifi-objectivised by means of the Bishop s¢tétable
cantly lower ($US00.9%s $US315.30) [1994 IX). In women with a Bishop score of >8, an intra-
values](3®! venous oxytocin infusion in combination with
Although severe adverse effects of the local ad-
ministration of dinoprostone are extremely rare, Table VIII. Indications for induction of labour in the third trimesteri48!
life-threatening complications (e.g. myocardial in- Exceeding term by 210 days
farction, amniotic fluid embolism) have been de- Premature rupture of membranes
scribed in individuals, especially in medically Pathological cardiotocogram -
stressed women (e.g. patients with chronic hy-" e9nancy-induced hypertension - .
K . . . Chronic placental insufficiency with intrauterine growth
pertensmn) and with the use of relatlvely h|gh retardation of 22 weeks (normal non-stress test)

doses (i.e. dinoprostone 20mg as vaginal supposipiabetes meliitus
tory).[46.:47] Rhesus incompatibility
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Table IX. Bishop score for cervical evaluation before induction of labourt*®!

Cervical status Score

0 1 2 3
Dilation (cm) 0 1-2 3-4 >5
Effacement (%) 0-30 40-50 60-70 80
Station -3 -2 -1/0 +1 or +2
Cervical consistency Firm Medium Soft
Position Posterior Mid Anterior

amniotomy still retains its value as an effective andcompanied by the risk of prostaglandin resorption
well controllable method for the induction of lab- that is not constant with tinfe?l
our (see section 4.1). Because of the mentioned disadvantages, local
However, in women with an unripe cervix or locosystemic forms of administration, e.g. intra-
(Bishop score <5), this method is characterised bygervical or vaginal, are preferred today (table X).
unsuccessful labour induction in up to 60% of pa-This is also valid for treatment of intrauterine fetal
tients and the necessity for a caesarean section feath.
30% of patient$d
Thus, the unripe cervix constitutes the domain
of prostaglandin administration. Prostaglandin for
induction of labour can be given orally, intrave- Intracervical Administration
nously, extra-amniotically, intracervically, or vag-  In women with an unripe cervix (Bishop score
inally. Because of their rapid metabolisation and<5) intracervical administration of dinoprostone
the necessity for frequent repeat doses, oral admir?.5mg, dissolved in 2 to 3ml of gel (triacetin or
istration of prostaglandins for inducing labour is no polydextrin as carrier base) is currently the most
longer practisetf!! frequently used method to induce labour. In pa-
In spite of the good controllability, intravenous tiénts where there is an inadequate effect (e.g. im-
infusions of dinoprost or dinoprostone for inducing Provement of the Bishop score of <3 points), the
birth of a vital fetus are no longer recommended orf"€atment should be repeated after 6 to 8 hours. In
account of the disadvantages of immobilisation of®VE" 80% of the patients, this method leads to an
the patient, the danger of infusion phlebitis (4 to'ncrease in th.e B|sh.op score by_at least 3 po.lnts
. ; within this period of time. Depending on the parity
10%), and a dose-dependent, varyingly high fre- : .
quency of systemic and, above all gastrointestina?.f the patient and the degree of ripeness of the-cer-
' ' vix before commencement of treatment, a vaginal
adverse effects (22 to 54%).

SR .. delivery can be expected within 24 hours in 64 to
Extra-amniotic instillation of prostaglandin via ggo, of patientss?!

a catheter is often reported by the patient to be un- A meta-analysis of prospective studids
pleasant, favours ascending infections and is a

2.3.1 Dinoprostone in Labour Induction in
the Third Trimester

Celearly showed the advantages of intracervical ad-
ministration of prostaglandin in comparison with
Table X. Administration routes of prostaglandins for inducing birth oxytocin: with low Bishop scores (<5) vaginal de-
Active principle Route of  Dosage livery followed within the first 24 hours after start
administration of labour induction in only 36% of the patients
treated with oxytocin as compared with 64% of
patients treated with intracervical dinoprostone

Dinoprostone  Intravenous 0.2-1.5 pg/min
Dinoprostone  Intracervical ~ 0.5mg (possible repeat after 6h)

Dinoprostone  Vaginal 3mg (possible repeat after 6h)

Dinoprostone  Vaginal 1-2mg (possible repeat after 6h) gel. The frequency of transvaginal Surgical inter-

Alprostadil Vaginal 25-50pg (possible repeat after ventions after dinoprostone was also lower. In
2-4h) women with premature amniorrhexis, a caesarean
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section frequency of 11.7% was observed for the Maternal adverse effects are also rare; however,
sole use of oxytocin as compared with only 4%gastrointestinal complaints must be expected in up
with intracervical dinoprostone administratisf.  to 5% of patient$2 More severe complications

According to a more recent Canadian multi- following intracervical administration of dino-
centre study, labour induction by up to 3 doses oprostone occur only in a few women. The risk of
a dinoprostone 0.5mg intracervical gel in uncom-uterine rupture may occur when an excessively
plicated pregnancies after completion of the 41shigh dose of dinoprostone (e.g. 1.5 to 6mg) has
week of pregnancy had no advantages with regarieen administered intracervically or the induced
to perinatal mortality and neonatal morbidity in labour activity has been augmented too soon (<6
comparison to a group managed by a wait-and-seleours) and with an excessively high dose of oxy-
policy. However, the treatment costs for the lattertocin[63-65] Uterine rupture after intracervical use
group were significantly high&x®! of dinoprostone gel has only been reported in iso-

lated instance§4.66]

Monitoring and Adverse Effects

The galenics-dependent liberation of prosta- vaginal Administration: Tablets
glandin from the carrier medium is decisive forrisk  In women with of a ripe cervix (Bishop score
evaluation. A uterine reaction can occur within 20>5), depending on the patient’s parity and the de-
minutes after administration because of the rapidyree of ripeness of the cervix prior to treatment,
release of prostaglandin from the gel. The specadministration of a dinoprostone 3mg vaginal tab-
trum of uterine reactions ranges from irregularlet can induce vaginal delivery within 24 hours in
contractions, which can develop into a regular lab-80 to 96% of patient§?-68 In women with an un-
our activity after 2 hours, through tachy-frequentripe cervix (Bishop score <5) treatment with a
contraction patterns with an increase in uterinedinoprostone vaginal tablet is inferior to intra-
basal tone, to a rapid elevation of intrauterine preseervical gel administratiol§? The frequency of a
sure and the occurrence of sustained contracraginal delivery within 24 hours of commence-
tions51 Hence, cardiotocographic monitoring ment of therapy with vaginal tablets is between 55
should be started immediately after administrationand 60% as compared with 64 to 86% with in-
of the gel and should be continued for a period otracervical gel. Here a significant increase in fetal
at least 2 hours. acidosis morbidity (up to 22%) in comparison with

When repeat administration of the gel is necesadministration in women with a ripe cervix (9%)
sary because of an absent or insufficient cervicamust be expecte@?6°]
ripening response, adverse uterine effects increase With the use of dinoprostone 3mg vaginal tab-
significantly. This also applies when the adminis-lets, 6-fold higher doses of the active principle are
tration interval is reduced to less than 6 hours.  required in comparison with intracervically admin-

Overall, uterine hyperstimulations (poly- istered dinoprostone gel — a fact that can be ex-
systoles and sustained contractions) occur in up tplained by the delayed and target-distant liberation
13.9% of patients receiving intracervical dino- of the active substan¢®:72 This is a locosystemic
prostone gelt458-601 |n this situation, immediate form of administration in which, depending on the
emergency tocolysis (e.g. intravenous fenoterolaginal environment and cervical secretion, an in-
20ug) with subsequent a fenoterol infusion (2 to 4calculable amount of active substance can enter the
pg/min) can prevent intrauterine hypoxia in the fe-circulation through vaginal resorption in an unpre-
tus. The frequency of pathological fetal heart ratedictable period of time. Elevated plasma concen-
patterns in connection with prostaglandin-inducedtrations of dinoprostone metabolites after in-
hyperstimulation is less than 1%, emergency caetracervical administration of dinoprostone 0.5mg
sarean sections for this indication are thus exas gel or intravaginal administration of dino-
tremely rare (less than 0.596)! prostone 3mg as tablet have not been obséfded.
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The start of the effect can only be estimated with With correct usage, the incidence of hyper-
difficulty: more or less regular contractions only stimulation is between 1 and 398l In women
occur after 3 to 4 hours and latency times betweewhere hyperstimulation occurs, the remains of the
8 and 12 hours are not uncommon. In the lattetablet should immediately be removed from the va-
instances, the start of labour activity is often sud-gina and intravenous tocolysis should be initiated.
den and strong. Thus, women should be carefully As a result of the poor controllability both after
monitored in the delivery room. intracervical administration of prostaglandin gel
o and after administration of dinoprostone vaginal
Monitoring and Adverse Effects of Tablets tablets uterine hyperstimulations are more difficult

Because of the latency period, cardiotoco- . L
: I to control than those occurring with intravenous
graphic monitoring should commence 2 hours after

- . . : : administration of oxytocin.
administration and be continued intermittently de- .
pending on the labour activity. Fetal acidosis (pH The_ proplems Of.bOth _methods of dinoprostone
. . . . administration are listed in table XI.

<7.20) in a patient with an uncomplicated preg-
nancy exceeding term and a ripe cervix (Bishop vaginal Administration: Gel
score >4) after induction of labour with dino- Inthe light of these problems, administration of
prostone vaginal tablets is not more frequent thara dinoprostone vaginal gel (dinoprostone 1 or 2mg
in control women with spontaneous onset of labouiin 2.5ml triacetin gel) represents an alternative that
(2.5vs1.3%)[67] can be recommended for a Bishop scateFrom

In a risk group, fetal acidosis was observed aftethe pharmacokinetic point of view there are simi-
induction with dinoprostone vaginal tablets only in larities between the vaginal and intracervical
2.8% of patients (there was no instance of an umroutes of administration of the gel: the prostaglan-
bilical artery pH value of <7.10) and the 1- or 5- din E metabolite concentrations in plasma increase
minute Apgar score was <7 in only 5.5 or 4%, re-rapidly within 20 to 30 minutes and remain con-
spectively, of patients. stantly high for more than 4 hour8! In contrast

Maternal adverse effects, consisting mainly ofto dinoprostone 3mg vaginal tablets, the maximum
gastrointestinal complaints, may occur in 1 to 4%prostaglandin E metabolite concentration cor-
of the patient&?! relates with the cervical ripening effect after ad-

A shortening of the administration interval (<6 ministration of vaginal dinoprostone déll
hours) as well as an increase in dose orintracervical In nulliparous women with an unripe cervix a
administration in the case of a wrongly assumedsingle administration of a vaginal gel containing
insufficient effect of the vaginal table are strongly dinoprostone 2mg can lead to contractions and
discouraged since they may lead to the inductiorbirth in 63% of patients with an average induction-
of dangerous hyperstimulation of the uterus withto-birth interval of 13 hours and a caesarean section
the threat of fetal hypoxiag.65] frequency of 7%76

Table XI. Problems with the use of dinoprostone intracervical gel and vaginal tablets

Intracervical gel Vaginal tablets
Tedious and uncomfortable mode of administration Incalculable liberation of active substance - incalculable length
of latency period, short active phase, problems in monitoring

Technical difficulties in placing the gel: in part intravaginal administration

Uncertain placement in dependence on take-up capacity of cervical canal Poor controllability - risk of uterine hyperstimulation
(in the unripe cervix about 0.6mil"4)):

flow off of gel into vagina — unsatisfactory efficiency
extra-amniotic instillation — uterine hyperstimulation
Atrtificial rupture of membranes
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With an unripe cervix and a dose of 2.5mg, adin E metabolites in the peripheral circulation is
better priming effect and regular contractions areachieved than with, for example, dinoprostone
achieved significantly more frequently than aftervaginal gell$2:83! this should lead to a lower inci-
intracervical administration of dinoprostone dence of uterine hyperactivity. The pessary carries
0.5mg gel’"! In addition, there are appreciable ad- a thread which permits its rapid removal from the
vantages with regard to induction-to-birth interval vagina in case of hyperstimulation. In spite of these
and caesarean section frequency in comparisoapparent advantages, uterine hyperstimulations
with dinoprostone vaginal table#§] Of relevance (10%) and problems with removal of the pessary
for patient monitoring is the observation that reg-from the vagina have been reporté&f®!
ular contractions can take place as early as 20 min-
utes after administration of the déll At Bishop Use after Previous Caesarean Section
scores of 4 to 7, administration of dinoprostone Because of the risk of rupture of the uterus, a
1mg vaginal gel did not produce any clinically sig- history of previous caesarean section is a relative
nificant differences to dinoprostone vaginal tab-contradiction or at least a limitation for the use of
lets; however, use of the dinoprostone vaginal gelrostaglandins to induce labour. On the other hand,
did result in shorter induction-to-birth intervals (9 it is just this situation, especially when the cervix

vs10.4 hours)?9 is unripe, that represents a special problem since
contractions of the uterus against the resistance of
Monitoring and Adverse Effects: Gel a rigid cervix increase the risk of uterine rupture.

Since bioavailability and liberation of dino- The cervical resistance can be reduced by the local
prostone with the vaginal gel are comparable withadministration of prostaglandin and thus risk of the
those of intracervical administratiéfi and con-  rupture is lowered. In contrast, administration of
tractions often start as soon as 20 minutes aftesxytocin with an unripe cervix carries the danger
administratiorl/”] cardiotocographic monitoring of overdosage with subsequent uterine hyper-
should be started immediately following vaginal stimulations and, therefore, considerably reduced
administration of the dinoprostone gel. With re- chances of a successful vaginal deliveiys!
gard to monitoring modalities, the better definable |Induction of labour by prostaglandin or other
start of action of the dinoprostone vaginal gels of-oxytocic agents should not be employed after a
fers a higher safety in comparison with dino- [ongitudinal uterine incision, instead a caesarean
prostone vaginal tablets. section should be performed, otherwise a uterine

After use of dinoprostone 2.5mg vaginal gel, rupture may be expected in up to 20% of these
uterine hyperstimulations are about 6 times moreatientd®”! In controlled studies of women who
frequent (2.9%) than with intracervical administra- had previously undergone a caesarean section via
tion of 0.5mg dinoprostone gel (0.5%), probably an isthmic transverse incision, uterine ruptures
because of the partial systemic effde¥sThe fre-  were only observed in a few women after induction
guency of gastrointestinal complaints is about theof labour by: intracervical administration of
same (4.2/s 3.8%)!”71 On the other hand, hyper- dinoprostone (0 out of 30 patiel§ to 0 out of
stimulations after administration of the vaginal gel 161 patient§?]); vaginal administration of dino-
are considerably less frequent than after use ofrostone 2.5 or 5mg in a viscous cellulose gel or
dinoprostone 3mg vaginal tablets. dinoprostone 2.5mg as a glyceride pessary (0 out

Of comparable efficiency to the above-men-of 143 patient§®)); after intracervical or intravagi-
tioned dinoprostone formulations are pessariesmal administration of dinoprostone, depending on
containing dinoprostone carried in a polymer forcervical status (0 out of 60 patielit§; or by
vaginal administration which give up the dino- means of oxytocin infusion (0 out of 21 pa-
prostone continuouskj®-8ll By this means a tientd®?). Thus, the occurrence of uterine rupture
slower increase in the concentration of prostaglanis not more frequent than after spontaneous onset

O Adis International Limited. All rights reserved. Drug Safety 1999 Apr; 20 (4)



336 Winkler & Rath

of labour (less than 1%) or augmentation of labouret all®] observed a significantly shortened induc-
with oxytocin (0.4%)21] tion-to-birth interval (11 hours as compared with
However, induction of labour should only be 18 hours) with an intravaginal dose of misoprostol
performed under continuous cardiotocographic50ug, and a higher incidence of uterine tachy-
control and intensive monitoring of the patient with systoles (34.4%), in comparison to a group under-
all prerequisites for an immediate caesarean se@oing induction with dinoprostone and oxytocin
tion. Hyperstimulations of the uterus must be(13.8%); however, the hyperstimulations after
avoided and means for emergency tocolysis musinisoprostol were not more frequent (10.9% with
be at hand (e.g. fenoterol [24). misoprostol and 4.6% with oxytocin), while the
rates of caesarean sections were equally high

S X . . . (21.9% with misoprostol and 21.5% with oxytocin).
Only limited experience is available concerning

induction of labour in women who are arand mul These results were confirmed in a meta-analysis
9 . of 8 randomised, controlled studies performed over

tiparas (para of 5 and more) who are common Mhe period of 1993 to 1995 in which the courses of

yhire world countries. The problems 1n induction ith and the babies' progress after vaginal admin-
ot fabour In these women are considerable, aNGgy aiion of misoprostol 25 to 1@ were com-

_compllcat|ons may include uterine rupture, prec'p(_)pared with the results of other methods of birth
itate labour and postpartum haemorrhage. In a pro-

i . . induction (controls). The frequency of pathologi-

] . . S

spective controlled.stu.@} n 1509rand muItlpar.a cal 5-minute Apgar values (misoprostol recipi-
women at term with induction of labour by in-

. L X ents): 0 to 2.6%, control individuals: 0 to 1.5%) as
tracervical application of a 0.5mg dinoprostone

. ) well as the number of babies requiring neonatal
tablet, labour was successfully induced in 98% of N 9

. . intensive care (misoprostol recipients: 0 to 19.1%,
0,
the women, of\_/vhom 96.5% de_ln_/ered vaginally. In control individuals: 0 to 16.8%) were similar in both
comparison with control participants who went

. _ roupst®8l Arecently published meta-analy$8f$
into labour spontaneously, the mean duration ofth% b yp ¥

i h flab I f1h q f more than 20 randomised trials showed that
3}9 g/e tp aseo ah om:r as V}{'ﬁ atsg € seccg anﬁlﬂsoprostol was more effective than oxytocin for
nird stage was shorter In the study group. &perag,, - jndquction. Uterine hyperstimulation was
tive deliveries were 2 to 3 times more frequent

more common both with and without associated

among control participants, as were compllcatlon%tal heart rate changes. There were no statistically

in the second and third stages (for example postéigniﬁcant differences in perinatal and maternal
partum haemorrhage).

outcomes. In comparison to dinoprostone, the fail-
2.3.2 Prostaglandin E; for Labour Induction in ure to achieve vaginal delivery within 24 hours
the Third Trimester with misoprostol was reduced. Uterine hyper-
In women with an unripe cervix (Bishop score stimulation without fetal heart rate changes was

<5) in the third trimester, vaginal administration of more common with misoprostol. Overall, there

misoprostol at a dose of g§ (a quarterofa 1Q@  was a reduction in instrumental deliveries with

tablet placed in the posterior fundus of the vaginamisoprostol.

at 3-hourly intervals produces a similarly good in-  In all studies the costs of the misoprostol treat-

duction as observed for the intracervical adminis-ment were only a fraction (1/200 to 1/300) of those

tration of dinoprostone 0.5mg In contrast to a  for the use of dinoprostor#:93!

previous studyl using misoprostol 5@y every 3

hours, complications such as tachysystoles (17.4%) 2.4 Use of Prostaglandins in

and meconium-stained amniotic fluid (17.4%) the Postpartum Period

were, with the reduced dose of misoprostol, not 2.4.1 Dinoprost in Postpartum Uterine Atonia

significantly more frequent than in the dino- Over 75% of all postpartum haemorrhages are

prostone group (10.2 and 13.9%). Sanchez-Ramosaused by uterine atonia. If, on administration of

Use In Grand Multiparas
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oxytocin and ergot alkaloids, an immediate uterine

.. . . . Blood loss > 500ml;
tonicisation is not successful after expression and

trauma excluded;

curettage, the use of prostaglandins is indicated therapy failure for oxytocin/ergot alkaloids
(rapid infusion of dinoprostig in 1L of Ringer’s

solution). With this dilution, a maximal dose of 150 v

“g/min[gn will not be exceeded even with very Immediate treatment with IV dinoprost infusion
rapid instillation; no prostaglandin-induced bron- (dosage: 100-150 pg/min)
choconstrictions have as yet been obselR#&4An l l
alternative is the intravenous administration of sul-

prostone (50@g in 0.25L of Ringer’s solution, 8 Bleeding does not stop Bleeding normalised;
to 16ug/min for about 2 hOUI’é??] l efficient uterine tonicisation

In therapy-resistant patients, a dinoprost tam-
ponade should be used (the tamponade should be| Dinoprostintracavitary

|

Reduce to half the dose;

Zpﬁe% witrt] a)[iso%;ution of dinoprost 5mg in 19ml l continue dinoprost-infusion
Istilled water ) for 6-8 hours
Another method ensuring a rapid and reliable Dinoprost Smg in

. . . L . 19ml distilled water
start of action is the intramyometrial injection of
dinoprost, by which a solution of dinoprost 0.2 to l
2mg (or sulprostone 2p@) is transabdominally | A — | | Bleeding stops! |

placed in the anterior wall of the uterus. During l
caesarean section, administration in the fundus of l

! . Intravenous
the uterus can be visually controlled. However, this |  Administration of dinoprost infusion
method has the disadvantages of an incalculable | 9noprost intracavitary
resorption of prostaglandin and the possibility of l

an accidental intravasal injection with the risk of |
severe complicatiofi$1-103] and dinoprost is not
used intravenously or intracavitary in all countries l
(i.e. the US). Our therapeutic procedure in Ger- | Surgical intervention
many for postpartum uterine atonia is summarised | (19atur, hysterectomy)
in figure 4. , _ :

On the whole, the success rate for the use oif&jhpgggﬁgrlrﬂgg ﬁt’oﬁe.vf°=”,2§;322§3§me”t of atonic post-
prostaglandin as a treatment for postpartum atonia

is between 85 and 9898119l Failure of therapy  of the substance (in contrast, oxytocin and dino-
can at least in part be attributed to the delayed adsyost require cooling and have a limited storage
ministration of prostaglandin after coagulation dls—”fe[loa])_ In a comparative study, no differences

orders have already occurred or to a manifest uterz ... regard to the frequency of postpartum bleed-

i i ionl105] ic . ... . .
ine infection. . The frequency of sygtemlq ing, the additional need for a uterine tonic, and
adverse effects is 6 to 15% and thus of minor clin-

: A . ; : the duration of the placental period were found
ical significance in the light of the high maternal . o : . .
fisks. between patients receiving a single administration

of misoprostol 60Qg given orally and those
2.4.2 Prostaglandin E; in the Postpartum Period treated with oxytocin 51U and methylergometrine
The routine oral administration of misoprostol 0.5mg!07]
in the postpartum period has been the subject of In summaryit can be stated that the use of pros-
some recent discussion not only for cost reasontaglandin is today is a firmly established treatment
but also because of the simple storage and transpamtodality in obstetric practice. In spite of the high

No success |
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efficacy and the ever increasing experience withof labour induction with this hormone. However, it
these substances, each and every use requiresshould be noted that about half of the plasma oxy-
clearly defined and critically considered indica- tocin concentration is cleared within 1 minute be-

tion. cause of the high plasma clearance rate of 23.1
8.2 ml/kg/minl11t and accordingly, relatively long
3. Oxytocin infusion times are necessary (40 to 60 minutes) in
order to reach a steady state plasma concentra-
3.1 Structure tion[112]

This also means, however, that a pronounced
decrease in labour activity must be expected within

amino acids (fig. 5)t98! that is produced by neu- . 2 .
rons of the posterior lobe of the hypophysis andllnSfJgiOng)[lrg]nutes after termination of the oxytocin

pulsatively released into the periphery. Its structure
was elucidated in 1951 and its synthesis then be-

came possible. 4. Use of Oxytocin in Obstetrics

Oxytocin is a peptide hormone composed of 9

3.2 Activity in Uterus

4.1 Labour Induction and Augmentation

Above all, oxytocin has a stimulating effect on :
of Contractions

the myometrium. The sensitivity of the uterus to

this peptide hormone depends on the density of o ]
oxytocin receptors in the target organ. In the course At Présent oxytocin is used to induce labour or
of pregnancy the number of oxytocin receptors int® @Ugment contractions in women with secondary

the myometrium, decidua and especially corpus of'terine inertia, which occurs in 15 to 30% of all
the uterus increasé®?.119 thus, with increasing births in the western industrialised countrfég!

duration of pregnancy decreasing doses are need&g<ytocin is used to induce contractions or to im-
for stimulation. Because of the wide variations in ProVe the quality of contractions in order to achieve
the sensitivity of the myometrium towards oxyto- & vaginal delivery without risk to mother and baby.
cin and the individually differing plasma clearance ~AS With every induction of birth, the degree of
rates, patients exhibit very different uterine sensifipeness of the cervix (e.g. by determination of the
tivities to intravenously administered oxytocin. ~ Bishop score) must be ascertained before adminis-
The elimination half-life time of oxytocin in the {tration of this drug. Here, women with a ripe cervix
blood circulation varies between 2 and 10 minuted@ Bishop score of >8) constitute the domain of

and this is the reason for the good controllability©Xytocin-induced delivery. This method has equal
efficiency but superior controllability when com-

3 pared with the administration of prostaglandin.
Leu Oxytocin should not be used to induce or aug-
‘ ment contractions in women with an unripe cer-
s vix.[114 Our procedures for the induction of labour
‘S with prostaglandin and oxytocin are summarised in
. . figure 654
Gly— Leu——Pro— Cys— Asp—— Glu ——NH, Although the intravenous administration of syn-
\ thetic oxytocin has been clinically established for
NH, NH, many years, even today there is no consensus on
‘ , , _ the optimal dose. At present, initial dosages of 0.5
Fig. 5. The structure of oxytocin. Asp = asparagine; Cys = cysteine; . . .
Glu = glutamine: Gly = glycine: Leu = leucine: Pro = proline: {0 6 MU/min and intervals between increases of 20
Tyr = tyrosine. to 60 minutes are recommendét: 115

1
Cys Tyr
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Bishop score <4

Dinoprostone 0.5mg
gel intracervical

A4

After 6h

l

Bishop score 5-8

Bishop score >8

Dinoprostone 3mg
vaginal tablet
or
dinoprostonel-2mg
vaginal gel

Oxytocin
intravenous

!

After 6h

l

|

In case of
secondary
uterine inertia

Bishop score <4

Bishop score 4-8

Bishop score >8

l

Dinoprostone
0.5mg gel
intracervical

Dinoprostone 3mg
vaginal tablet
or
dinoprostone
1-2mg vaginal gel

Oxytocin
intravenous

Dinoprostone 3mg
vaginal tablet
or
dinoprostone
1-2mg vaginal gel

Fig. 6. Stepwise treatment algorithm for induction of labour in the third trimester with oxytocics in relation to cervical status (from
Schneider et al.,[ with permission).

Monitoring and Adverse Effects ute incremental regimen resulted in less precipitate
The following prerequisites should be fulfilled labour, less uterine hyperstimulation and reduced
for oxytocin administration: length of hospital stay, but in longer induction-
* intravenous administration via an infusion delivery intervals (median 2 hours) compared with
pump a 15 minutes incremental regimé#l
 cardiotocographic monitoring In contrast to the continuous process, pulsatile
» presence of qualified personnel administration of oxytocin can result in a reduction
- immediate availability of an obstetrician in case ©f the required oxytocin dosg#! However, this
of complications. mode of administration has not been accepted gen-
The most dangerous complication of labour in-erally.
duction by means of oxytocin is uterine hyper-
stimulation through to sustained contractions with 4.2 Prophylaxis and Therapy for
the threat of fetal hypoxia. Because of the already Postpartum Uterine Atonia
mentioned good controllability of this method,
these situations can mostly be managed by inter- The intravenous bolus administration of oxyto-
ruption of the oxytocin infusion and immediate cin 3 to 61U immediately after delivery of the baby
emergency tocolysis, thus avoiding the necessitgerves as prophylaxis for postpartum uterine
for surgical intervention. The danger of uterine atonia. This significantly reduce blood loss and
rupture from oxytocin stimulation is particularly shortens the postpartum periétf]
large when previous operations have been per- Intravenous bolus administration of oxytocin 3
formed on the uterus. This applies particularly toto 61U accompanied by an infusion of 500ml of
multiparous women although the triggering factorelectrolyte solution with oxytocin 101U is the pri-
is not always an excessive dosage of oxyt8éth. mary medical therapy for postpartum uterine
For women who were grand multiparas, a 45 min-atonia.
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Higher doses of oxytocin (>61U) should not be 5.2 Activity in Uterus
administered as an intravenous bolus but rather as
infusion since in individual patients, dramatic hy-
potension has been observed after high dose intr
venous bolus administration of oxytodi3! How-
ever, it must be considered that, because of th
structural similarities between oxytocin and vaso-
pressin (the 2 molecules differ only in 2 amino
acids), higher doses of oxytocin (>20 mU/min) can  Ergot alkaloids are currently used as prophy-
lead to vasopressin-like reactions (e.g. hyper{axis for postpartum bleeding disorders and ther-
natraemia, confusion, cramps, coma, heart failurexpy for postpartum atonia. Because of their strong
and hence to water intoxication. These complicamyometrium-stimulating activity they are contra-
tions must be expected, particularly when oxytocinindicated during pregnancy.
is administered together with large amounts of The introduction of these, and other, substances
physiological saline within a short time. Thus, ad-into obstetric practice has made it possible to re-
ministration should be performed in Ringer’s lac- duce maternal mortality caused by postpartum

At low concentrations all ergot alkaloids cause,
or increase the frequency, of rhythmic contractions
of the uterus; at higher concentrations they effect a
8ontinuous contraction of the uterine musculature.

6. Use of Ergot Alkaloids in Obstetrics

tate solution by means of an infusion pufg! bleeding from about 0.3 out of 1000 births in the
1930s to 0.06 out of 1000 in 1952.
5. Ergot Alkaloids The action of intravenous methylergometrine at
a dose of 0.5mg is comparable with that of oxyto-
5.1 Structure and Activity cin, except that cervical spasms are observed some-

what more frequently after methylergometrine.
Ergot alkaloids that are used in obstetrics (ergoAdverse effects such as headaches, nausea, vomit-
metrine and methylergometrine) are amine derivaing and the danger of an increase in blood pressure
tives of lysergic acid (fig. 7) which principally ex- are more pronouncédt? In this context, particu-
cite the smooth musculature of the uterus andar caution is required for women with pre-eclamp-
vessels. At the doses used for an effect on the uterissa and heart diseases during pregnancy. Severe
(0.2 to 0.5mg), the vasoconstricting actions of bothcardiovascular complicatioR3! and postpartum

substances are low. eclampsif?2 have been observed in individual pa-
CH,0OH CH,0OH
o T o s
Ve |
—N CH, —N_ CHg—— CHg
H H
N— CHg N— CHg
\ / \ /
A N A
| |
H H
Ergometrine Methylergometrine

Fig. 7. Structures of ergometrine and methylergometrine.
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tients after administration of ergot alkaloids for im- the status of the cervix. In addition, maternal mor-
provement of uterine tone. tality resulting from postpartum bleeding compli-
The combination of methylergometrine and cations has been drastically reduced. At the same
oxytocin has proved more effective for the preven-time, the frequency of operative interventions after
tion of postpartum bleeding than therapy with oxy-unsuccessful delivery or abortion inductions as
tocin alone. A recent meta-analysis suggested a revell as the incidence of cervical and uterine lesions
duction in the risk of postpartum haemorrhagehave been lowered markedly. When dosage recom-
(defined as blood loss a600ml) for women re- mendations are followed, patients with risk factors
ceiving the combination drug methylergometrine for severe adverse effects are identified in advance
and oxytocin when compared with oxytocin and a close control of both mother and baby is ap-
5I1U.1123] The advantage was smaller but still sig- plied, complications are rare or, when they do oc-
nificant for the lower postpartum haemorrhagecur, they can be managed.
range (blood loss of up to 500ml) for those receiv-
ing a higher oxytocin dose of 10lU. There was no Ref
ifferen n between the gr ing either Relerences
diffe e. ce seen bet .ee the groups using eithe 1. Bygdeman M, Berger GS, Keith LG. Prostaglandins and their
oxytocin 51U or 101U in terms of blood loss equal inhibitors in clinical obstetrics and gynaecology. Lancaster:
to or greater than 1000rH#E3! MTP Press, 1986
However. since adverse effects and especially 2. Egarter C, Husslein P. Biochemistry of myometrial contractil-
the risk of élevated blood pressure ar’e more fre- ity. Baillieres Clin Obstet Gynaecol 1992; 4: 755-69
R X . p ! i 3. Samuelson B, Goldyne M, Gangstrom E, et al. Prostaglandins
quent with the combination of methylergometrine and thromboxanes. Ann Rev Biochem 1987; 47: 997-1029
and OxytOCiI[iLZO] the use of this combination as a 4. Carsten ME. Prostaglandins and cellular calcium transport in
routine prophylaxis for postpartum uterine atonia the pregnant human uterus. Am J Obstet Gynecol 1973; 117:
. X 824-32
9
is not recommended?! l_:urt_hermore' it has been 5. Rath W, Osmers R, Adelmann-Grill BC, et al. Biochemical
observed that the combination of methylergometr- changes in human cervical connective tissue after intracervi-
ine and oxytocin, presumably because of its cal application of prostaglandin.EProstaglandins 1993; 45:
: ; 375-84
methylergome_mne content, reduces the mother’s 6. Wakeling AE, Wyngarden LJ. Prostaglandin receptors in the
serum prolactin level and may thus have adverse  hyman, monkey and hamster uterus. Endocrinology 1974; 95:
effects for breast feediré?!! 55-64
The undesired adverse effects can be reduced by7' Chan WY, Berezin |, Daniel EE. Effects of inhibition of pros-
| K h hvl . f th taglandin synthesis on uterine oxytocin receptor concentra-
Ower_mg _t e methylergometrine conte_-nt of the tion and myometrial gap junction density in parturient rats.
combination from 0.5 to 0.25mg. This is not ac- Biol Reprod 1988; 39: 1117-28

Companied by a reduction in the myometrium_ 8. Theobald PW, Rath W, Kuhnle H, et al. Histological and elec-
: : ivit125] tron-microscopic examinations of collagenous connective
StImUIatmg aCtIVIt)}. tissue of the non-pregnant cervix, the pregnant cervix, and the

pregnant prostaglandin-treated cervix. Arch Gynecol 1982;
231: 241-5
9. Rath W, Osmers R, Adelmann-Grill BC, et al. Grundlagen der

As a result of the wide use in the past years of physiologischen und medikamentds induzierten Zervixreifung
— Neuere morphologische und biochemische Befunde.

drugs that increase the contractile activity of the Geburtshilfe Frauenheilkd 1990: 50: 657-64
myometrium, induction of abortion in the first and 10. Osmers R, Rath W, Adelmann-Grill BC, et al. Origin of cervical
second trimester have become more favourable for collagenase during parturition. Am J Obstet Gynecol 1992;

7. Conclusions

. . 166: 1455-60
the _patlents tthUQh t_he use_Of PrOStaglandm t011. Junqueira LC, Zugaib M, Montes GS, et al. Morphologic and
achieve shorter induction-to-birth intervals. Meth- histochemical evidence for the occurrence of collagenolysis
ods for inducing delivery and Supporting contrac- and for the role of neutrophilic polymorphonuclear leuko-

tions in the third trimester can now be in- cytes during cervical dilatation. Am J Obstet Gynecol 1980;
138: 272-81

d'V'd_u_a“Seq by adapta’uons in the mOde' of 12. Platz-Christensen JJ, Brandberg A, Wiquist N. Increased pros-
administration of prostaglandin and/or oxytocin to taglandin concentrations in the cervical mucus of pregnant
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