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INTRODUCTION 
 
Life's circumstances have given me the privilege and great honour of 
writing the introduction to this manual. 
 
This is a privilege because the authors are exemplary professionals, 
dedicated to the day-to-day practice of medicine, and have devoted 
countless hours to study, thought and analysis.  The have successfully 
summarized their professional experience and the lessons learnt in order 
to offer other professionals the keys to sound clinical practice. 

 

It is also an honour because the contents of this manual meet a need and 
represent a valuable and highly didactic tool which sets forth, in a clear 
and organized manner, the use of misoprostol in different gynaecological 
and obstetric situations, with an assessment of its potential benefits and 
risks.  
 
The manual provides us with guidelines on indications, appropriate uses 
and contraindications for misoprostol which, despite not being approved in 
the vast majority of countries for use in gynaecology and obstetrics, has 
been shown by vast clinical experience in Latin America to be effective 
and to have considerable benefits such as ease of storage, stability, ease 
of use and low cost in comparison with natural prostaglandins.  
 
The high rates of maternal morbidity and mortality are still a matter of great 
concern in Latin America. We are confident that proper use of misoprostol 
during pregnancy will benefit women in Latin America.  Accordingly, the 
Executive Committee of the Latin American Federation of Obstetrics and 
Gynaecology Societies, in association with its Committee on Sexual and 
Reproductive Rights, have arranged for this manual to be written; we have 
made it available to you as a means of improving our professional 
practice.  
 
 
 
Dr. Carlos Fuchtner Soruco 
Chairman, Executive Committee 
Latin American Federation of Obstetrics 
and Gynaecology Societies 
 
Santa Cruz de la Sierra – Bolivia, April 2005 
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Introduction 

Aníbal Faúndes 
 

 
USE OF MISOPROSTOL IN THE REGION 
 
 

There is no doubt that misoprostol is currently in wide use by 

gynaecologists and obstetricians in Latin America.  In a survey on use of 

misoprostol conducted in three countries, physicians replied that they used 

it to evacuate the uterus in case of intrauterine fetal death (61%), in case 

of missed abortions (57%) and to induce labour (46%) (1).  Its popularity 

may be accounted for by the fact that it is cheap, heat-stable and effective 

in producing contractions of the uterus.  The problem is that in most of our 

countries, it is not approved for these indications, as a result of which it is 

used in many different ways and, of more serious concern, its misuse may 

cause hyperstimulation and rupture of the uterus, thus jeopardizing the life 

of the mother and of the fetus (2-4). 
 

Misoprostol is a new analogue of prostaglandin E1 (PG E1) which came 

on sale in Latin American pharmacies at the end of the 1980s under the 

proprietary name Cytotec®, for treatment of peptic ulcers, particularly in 

cases caused by use of non-steroid anti-inflammatory drugs (5-7).  Its use 

for this purpose is contraindicated for pregnant women as it may cause a 

miscarriage. 
 

It is well documented that at least in Brazil, and certainly in many other 

countries in the region, employees of retail pharmacies who are 

accustomed to selling a wide range of drugs to "bring on periods" have 

realized that they could use this ”side-effect” of Cytotec and sell it as a 

more effective drug for "bringing on periods" in cases of late periods.  

People rapidly realized that I was effective to bring on an abortion, and at 
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the end of the 1980s, a high proportion of clandestine abortions in Brazil 

were induced by misoprostol (8,9).  
 

Although there is evidence to correlate the increase in its use with the 

reduction of morbidity and mortality associated with abortion (10,11), sale 

of the product was temporarily interrupted and prohibited under the 

influence of the press and of health professionals opposed to abortion, 

leading to a suspension of its use in the mid-1990s.  This sparked off the 

growth of a huge black market which was essentially in the hands of 

salespeople in retail pharmacies (12,13).  
 

Its indisputable ability to bring on contractions of the uterus led to it being 

evaluated as a means of inducing abortion or labour with a dead (14, 15) 

or live (16-21) fetus, or to interrupt pregnancy (22-25), taking advantage of 

its low cost and stability at room temperature (20). 
 

Since then, many of our colleagues in the region have begun to appreciate 

the benefits of having a cheap and easy-to-use prostaglandin, which at 

last made it easier to achieve successful  induction of labour in cases of 

unripe cervix.  Inducing labour in pregnant women with an unripe cervix is 

associated with a greater likelihood of failed induction and a higher 

proportion of caesarean sections (26).  The use of misoprostol has made it 

possible precisely, to reduce failed inductions and the proportion of 

caesarean sections (27-31). 
 

 

In spite of all these advantages, misoprostol has not been approved for 

use in gynaecology or obstetrics in most countries in the region and was 

approved only partially by the United States Food and Drug Administration 

in 2003  (32) 
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The absence of clear norms relating to use of misoprostol in gynaecology 

and obstetrics has meant that physicians and their patients run the risk of 

inappropriate use, with potentially severe consequences for women, 

fetuses and for the attending physicians, who may be held liable for using 

a drug for an unapproved use, in spite of the obvious benefits of the drug's 

availability. 
 

Use of drugs other than for approved indications 

Use of drugs for indications other than those approved is fairly common 

practice, and is accepted, for example, by the United States Food and 

Drug Administration, which has stated in this respect that “Good medical 

practice and the best interests of the patient require that physicians use 

legally available drugs, ... according to their best knowledge and 

judgement. If physicians use a product for an indication not in the 

approved labelling, they have the responsibility to be well informed about 

the product, to base its use on firm scientific rationale and on sound 

medical evidence, and to maintain records of the product's use and 

effects.”  (33).  
 

FLASOG's objective in publishing, in a practical manual, the essential 

points of our existing knowledge about the use of this drug in gynaecology 

and obstetrics is precisely to enable our colleagues in the region to use 

the drug outside the approve indications, while being “well informed about 

the product, to base its use on firm scientific rationale and on sound 

medical evidence”. 

Contents of the manual 
 

This manual is designed to provide guidance to help our fellow 

gynaecologists and obstetricians to take decisions on treatment of a 

number of specific conditions; this requires weighing up the potential 
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benefits and risks of the drug's use, evaluation of evidence and its use in 

each specific situation.  
 

We are aware that studies have been made of use of misoprostol outside 

pregnancy, for example prior to hysteroscopy or insertion of an IUD, but 

we have decided to restrict ourselves to use during pregnancy. 
 

Misoprostol has a large number of potential uses during pregnancy.  In this 

manual, the various authors weigh up the existing evidence and suggest 

the best way of using it, although each physician will have to decide how 

to apply it in his or her own practice, depending on the circumstances of 

each individual case (34). 
 

in an effort to include the different uses of misoprostol in gynaecology and 

obstetrics, this manual is divided into six chapters: “Pharmacology and 

route of administration”, “Induction of labour with a live fetus”,  “Interrupting 

pregnancy with a dead retained fetus”, “Therapeutic abortion”, “Post-

partum haemorrhage” and “Partial abortion”. 
 

There are some fundamental differences between the chapters.  In the 

case of “Induction of labour with a live fetus”,  “Interruption of pregnancy 

with a dead fetus” and of “Therapeutic abortion”, these are indications for 

which misoprostol is already widely used, although not always 

appropriately.  There is already enough information in respect of these 

indications to make recommendations regarding its use, without exposing 

patients to undue risk.  The same is not true of “treatment of partial 

abortion” or of “post-partum haemorrhage”.  Where these latter indications 

are concerned, either there is insufficient evidence to recommend its use 

(“post-partum haemorrhage”) or there is a treatment regime which has 

proved to be more appropriate (“treatment of partial abortion”).  
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Consequently, it should be made very clear that its use at the present time 

remains experimental, within the context of a research project, and 

consequently with the informed consent of users.  Accordingly, the authors 

of these chapters make no recommendations. Instead, they offer general 

guidelines as to the most promising paths for investigation of the use of 

misoprostol with these two indications.  

The reader will come across some concepts which are repeated in all 

chapters, such as contraindications for use of misoprostol.  The idea is 

that it should be possible to consult each chapter independently from the 

others.  The exception is drug pharmacology,, which called for a whole 

separate chapter. 

Some readers will disagree with the use of some of the vocabulary in the 

different texts.  We all know that Spanish is not used in the same way in all 

of our countries.  In so far as possible, the Editor has tried to respect the 

different uses of some words in different countries, provided this does not 

hamper understanding of the ideas being put across.  They will also find 

that we make no specific reference to guidance or counselling before the 

drug's use, although we do indicate what information should be given to 

patients, and occasionally, to their family. 

It is no easy task to summarize, in a manual intended for rapid 

consultation, the hundreds of publications on misoprostol that have 

appeared in international medical literature in the past decade.  The 

professors who have written each of the chapters that follow volunteered 

to take on this arduous task, on the understanding that they were 

performing a service for the benefit of all their colleagues in the region 

who, because they are taken up by their day-to-day tasks, lack the time to 

unravel from this tangle of publications the practical conclusions their 

require for their daily practice.  To all of them, the thanks of FLASOG's 

Boards and of its Committee on Sexual and Reproductive Rights are due 
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for their essential contribution to the practice of gynaecology and 

obstetrics in the region. 
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Chapter 1 

Pharmacodynamics and routes of administration 

 

José Guilherme Cecatti 
Olímpio Barbosa de Moraes Filho  

 
 
INTRODUCTION 
 

In order to induce evacuation of the gravid uterus and anatomical and 

functional changes in the unripe cervix, a number of drugs have recently 

come into use to induce cervical ripening or to induce labour or abortion.  

Nowadays, prostaglandins are important among them (1-3). 
  

Background 

The first prostaglandin to be used for gynaecological and obstetric 

purposes was F2a, in 1968 (4).  Its use was abandoned on account of the 

side-effects such as nausea, vomiting and diarrhoea.  During the 1970s, 

PgE2  began to be used in various studies, for the same purpose, using 

different routes of administration and doses, and its effectiveness for 

inducing uterine response was demonstrated (5).  

 

Since then and during the last two decades, PgE2 has become the drug of 

choice in the developed countries for cervical ripening and induction of 

labour in patients with an unripe cervix (6). Factors restricting its use, such 

as uterine hyperstimulation and possible  intrauterine hypoxia, the need for 

proper refrigeration during storage and transport on account of its heat 
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instability, the high incidence of undesirable side-effects and most of all its 

high cost (7-9), led to the search for a safer and cheaper alternative.  
 

In 1992, dinoprostone (prostaglandin E2) was approved by the United 

States Food and Drug Administration (FDA) for cervical ripening (10). in 

addition to its high cost and short half-life, it needs to be stored at a 

temperature of between 2 and 8°C and administered as a gel via the 

vagina at regular intervals (6,11-13). 
 

In order to reduce the drawbacks of repeated applications of prostaglandin E2 

in the vagina, a silicone pessary containing 10mg of dinoprostone was 

developed, which releases 0.3mg/hour of the drug for up to 12 hours, 

when inserted in the bottom of the posterior vaginal sac (11, 14).  This 

presentation allows it to be moved when desired or in cases of uterine 

hyperstimulation (13,15).  However, there are limits, associated with its 

high cost and thermal lability, which poses problems of storage, in addition 

to the possible need to use oxytocin after the cervix has ripened (6,16,and 

17). 
 

Towards the beginning of the 1980s, a synthetic methyl-analogue of PgE1, 

misoprostol, began also to be used in gynaecology and obstetrics, after 

being approved for commercial release for dyspepsia (9,18).  It offers good 

heat stability, ease of storage at room temperature, lower risk of side-

effects and lower cost in comparison with natural prostaglandins. (2,3,9). 

As a result of all these advantages, misoprostol became the drug of choice 

for cervical ripening, induction of labour and therapeutic abortion (19). 
 

Latin America has played a fundamental role in the use of misoprostol in 

obstetrics.  The first study on use of misoprostol to induce labour in case of 

fetal death to be published internationally was carried out in Sao Paulo, 
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Brazil (20), using 400mg orally every four hours.  In addition, the first study 

to be published on misoprostol as an agent for ripening and inducing 

labour in pregnant women with a live fetus was by Margulies et al., in 

1991, in Argentina (21).  
 

Misoprostol rapidly became one of the main drugs used to induce abortion, 

cervical ripening and labour, despite not being approved for that use in 

many countries (22).  Recently, it has also been used to prevent and treat 

postpartum haemorrhage (23-25).  Misoprostol has important advantages for 

clinical use: it is approximately 100 times cheaper than any other 

prostaglandin, it has a long half life, is easy to administer and does not 

need to be refrigerated for storage (26).  

 

Pharmacokinetics 

Prostaglandins are found in almost all the body's cells, with arachidonic 

acid as their precursor.  They were forgotten for years until 1960, when 

Bergstrom successfully crystallized prostaglandins PgE and PgF.  

Prostaglandins (Pg) are derived from unsaturated 20 carbon 

monocarboxylic fatty acids, which are formed by two chains and a 5-

carbon ring.  The different prostaglandins are differentiated only by small 

changes in the methylation or oxidation of their carbon chains.  The 

designation PGE1, PGE2 y PGE3, refers solely to the presence of a greater 

or lesser number of double links on the lateral aliphatic chain (27,28). 

Misoprostol, a synthetic analogue of PgE1, is made up of equivalent parts 

of two isomers in equilibrium 
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Figure 1: Chemical structure of misoprostol: it consists of approximately equal quantities 

of two diastereomers of prostaglandin E1analogue. Formula: C22H38O5 Molecular 

weight: 382.5. Source: G.D. Searle & Company 

 

Routes of administration 

There are at least four studies of the pharmacokinetics of misoprostol at 

high doses (200 and 400mg) (29-32).  The first of these studies compared 

the pharmacokinetics of misoprostol at doses of 200 y 400mg, 

administered vaginally and orally.  
 

1. Orally 

When misoprostol is administered orally, it is rapidly and extensively 

absorbed (88%).  Food and antacids reduce the rate and amount of 

absorption.  When administered orally, the plasma concentration of 

misoprostol rises rapidly and peaks between 12.5 and 60 minutes after 

administration before returning to its lower level after 120 minutes 

(29,30,31) [Figure 2 and 3].  Consequently, uterine tone begins to increase 

8 minutes after administration and reaches maximum intensity after almost 

26 minutes (30).  Uterine contractility was observed in less than 40% of 
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the women during the four-hour observation period (30).  in view of the 

rapid reduction in drug plasma levels, intervals between doses may be as 

short as every 2 or 3 hours, when administered orally.  

 

The drug undergoes intense metabolism during the first circulation to form 

its principal and active metabolite, misoprostol acid, which is subsequently 

metabolized in the body tissue.  Inhibition of gastric acid secretion occurs 

approximately 30 minutes after a single oral dose, and achieves maximum 

effect within 60 to 90 minutes.  Duration and intensity of gastric acid 

inhibition is dose dependent, with a probable ceiling at 400 mcg.  

Elimination half life of misoprostol acid is from 20 to 40 minutes, although it 

may be as long as 80 minutes in individuals with kidney disorders.  Less 

than 1% of the dose is excreted in urine unmodified. Approximately 15% of 

the dose is excreted in stools, and 74% excreted in urine within 7 days. 

 

Distribution of misoprostol has still not been fully elucidated.  It is not 

known whether it passes through the placenta or into maternal milk.  It 

may cause stimulation of the uterus, and consequently may only be used 

during pregnancy when this is the desired effect.  
 

 

 

2. Vaginally 

Bioavailability of vaginally administered misoprostol is three times higher 

than when administered orally.  After vaginal administration, plasma 

concentration of misoprostol increases gradually and peaks between 60 

and 120 minutes; it then falls slowly, reaching 61% of the maximum level 

240 minutes after administration (29-31). Plasma levels remain relatively 

stable for at least six hours after administration, as shown in Figure 3. 
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Moreover, when water is added to vaginally administered misoprostol, 

serum levels remain higher for up to six hours after administration (31), 

thereby suggesting that absorption is increased in these circumstances, 

although it is not yet clear whether this has any significant clinical 

implication (Figure 3). 

 

This latter observation corroborates reports that the pills do not dissolve in 

all women who receive misoprostol vaginally (32,33).  This empirical 

observation may explain why some clinics are in the habit of wetting the 

pills before introducing them into the vagina.  As misoprostol pills are 

intended to be dissolved in the acid pH of the stomach, the solubility of 

misoprostol when administered vaginally should be better investigated.  

This detail is of importance only when commercial misoprostol products, 

originally developed for oral use, are administered vaginally, as is most 

often the case. Brazil is still the only country in which misoprostol 

specifically developed for vaginal administration is on sale. 

 

The study of uterine contractility showed that after vaginal administration, 

uterine tone began to increase after 21 minutes and reached a maximum 

after almost 46 minutes.  All the pregnant women developed uterine 

contractions, which gradually increased in intensity during the entire period 

of observation, i.e. for four hours (30).  

 

The results of the studies available indicate that vaginal administration 

achieves higher and longer serum levels of misoprostol, when commercial 

products originally developed for oral use are administered (31).  Thus, 

vaginal administration results in sustained plasma level, greater 

bioavailability and a local effect on the cervix that foster the desired 

physiological effects in terms of cervical ripening or therapeutic abortion.  
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There are many clinical studies in which misoprostol is used to induce 

abortion during the first and second trimesters of pregnancy which also 

demonstrate the greater effectiveness of the vaginal route in comparison 

with the oral.  

 

If it is reasonable to assume that the drug's pharmacological effect 

depends on plasma concentration, the interval between vaginal doses 

should theoretically be longer than four hours.  Thus, on the basis of 

current evidence of the persistence of high serum levels of misoprostol 

metabolites in maternal serum, after vaginal administration, the dose 

should be repeated at six-hour intervals, rather than every three or four 

hours.  It should be emphasized that understanding of the 

pharmacokinetics of orally or vaginally administered misoprostol is based 

only on administration of high doses (400mg), as no-one has succeeded in 

measuring plasma concentrations of misoprostol metabolites after the use 

of low doses, such as those recommended where there is a viable fetus. 
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Figure 2. Average plasma concentration of misoprostol acid at different times when 

400mg of misoprostol is administered orally and vaginally (Adapted from Zieman et al., 

1997) (29). 

 

The sublingual route 

When misoprostol is administered sublingually, the plasma concentration 

curve is similar to that for the oral route, although levels are higher (31), 

[Figure 3].  Clearly, this property means that the sublingual route is 

appropriate for situations in which higher plasma levels are required for a 

short period; for example, in preventing and treating post-partum 

haemorrhage when more rapid action is necessary (34). 

 

Figure 3 . Pharmacokinetics of the different routes of administration of misoprostol 

(Adapted from Tang et al., 2002) (31) 
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The rectal route 

The  study by O’Brien et al. (1998) on use of misoprostol to treat 

postpartum haemorrhage (23) shows that it is also effective when 

administered rectally.  Although until recently, understanding of its 

pharmacokinetics when administered rectally was limited, the only study 

currently available comparing the rectal with the oral route shows the 

behaviour of serum levels to be quite similar to those of vaginal 

administration.  Peak concentration is achieved after approximately 40 

minutes and then falls slowly, reaching a minimum of double the plasma 

concentration of the oral route after 240 minutes (4 hours) (35).  Despite a 

number of reports of the unacceptability of this route, more and more 

detailed studies are needed of women's preferences regarding the 

different routes of administration. 

 

Clinical application of pharmacological data 
 

Although there is a virtual consensus as to the greater clinical efficacy of 

vaginally administered misoprostol in comparison with orally administered, 

there are indications that most women prefer oral misoprostol, and more 

detailed studies of this preference should be carried out.  
 

The higher bioavailability of vaginal misoprostol perhaps accounts for its 

greater efficacy in comparison with oral.  It also explains why the results 

achieved with higher doses of orally administered misoprostol are similar 

to those of lower doses administered vaginally (36,37).  The higher serum 

levels achieved by oral administration, and even with sublingual, may be 

useful when the desired effect is to be sharp and rapid, or when use of the 

vaginal route is impossible or difficult, as in the case of postpartum 

haemorrhage (35,38).  The same grounds may justify use of rectal 

misoprostol (23,35), although there are indications that this route is less 
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acceptable to women.  For the time being, there is insufficient clinical 

experience of the sublingual route to conclude as to the usefulness and 

potential advantages or drawbacks of this route of administration.  The 

results of a larger number of controlled clinical and epidemiological trials 

will be needed before it is possible to make any sound recommendations.  

For the time being, the sublingual route seems to offer no clear advantage 

over the oral (39) or vaginal (40) for inducing labour.  
  

Theoretically, the main advantage of the vaginal and rectal routes is that 

they avoid the first pass through the liver, thus avoiding part of the 

misoprostol being metabolized by the portal system.  This may be one 

reason why plasma levels remain higher after 240 minutes with these 

routes in comparison with the oral and sublingual.  Whatever the case, 

there is clearly a need for more controlled and well-managed trials to 

determine the exact role of sublingual and rectal administration of 

misoprostol under different clinical conditions.  

 

There are different recommendations regarding dosage and dosage 

intervals for different clinical indications.  It is important to bear in mind that 

the aggregate effect of repeated doses may be a drawback in the case of 

a pregnancy at term with a live fetus, in which case hypercontractility 

(hypertonicity) may pose a threat to the life of the fetus.  In these 

circumstances, a repeat dose should not be given before 3-4 hours in the 

case of the oral or sublingual routes, and not before 6 hours in the case of 

the vaginal and rectal routes.  
 

We should bear in mind that there are still 200mg commercial 

presentations of  misoprostol for oral administration.  In addition to the 

practical difficulty, dividing these tablets into equal parts to obtain 25 or 

50mg doses of misoprostol may result in the use of doses that are either 
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too low or too high.  Additional problems may arise when attempting other 

methods, such as local manipulation to obtain ointments, pills or other 

types of preparation without proper quality control in the interest of 

women's safety.  
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Chapter 2 

Induction of labour with a live fetus 

 

Dr. Jorge Escobedo 

 

INTRODUCTION AND DEFINITION 

 

The term “labour induction” is used to describe all medical procedures 

used to produce uterine contractions and labour in pregnant women after 

week 22 of pregnancy. The purpose is to end the pregnancy in cases 

where the benefits of having a newborn outside the uterus outweigh 

continuing the pregnancy, but only after the risks for both newborn and 

mother have been carefully assessed. Labour induction occurs in the 

United Status in a little over 15 per cent of all pregnancies and has been 

steadily on the increase according to the National Centre for Health 

Statistics.  (1). 

 

Labour induction is an age-old practice which became more common from 

1948, when Theobald et al. (2) discovered that the oxytocin extracted from 

the posterior hypophysis was an agent of natural labour induction. The 

molecular form was synthesized five years later by du Vigneaud et al. (3). 

Since then it has and is still being used to induce or stimulate uterine 

contractions during labour. Other methods also exist, such as membrane 

rupture, amniotomy, and progesterone antagonists, such as mifepristone 

(RU 486), administration of the E2 (PGE2) prostaglandin and its E1 

analogue, to name a few (4).   
 

Misoprostol is an E1 prostaglandin analogue initially indicated for treating 

peptic ulcers. However, since the first experiment was conducted in 
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Argentina by Margulis and colleagues (5), misoprostol (Cytotec) has been 

used increasingly in induction of labour with a live fetus (6-10). 

Administered orally or vaginally, misoprostol has proved to be more 

effective in uterine ripening and therefore labour induction than 

dinoprostone, PGE2 cervical gel or oxytocin (11-15). 
 

INDICATIONS: 

The indications for labour induction with misoprostol are in general similar 

to those that exist for other methods of induction. It is, however, 

particularly useful in cases where the cervix is unripe , or in other words, 

in cases of a Bishop's score lower than 6.  According to Bishop's chart, the 

state of cervical ripeness determines the rapidity of response and the 

possible need for multiple induction doses (16-18).  

Here are a few indications: 
 

·  Chorioamnionitis 

·  Pregnancy-induced hypertension 

·  Pre-eclampsia, eclampsia 

·  Premature membrane separation 

·  Post-term or past-term pregnancy 

·  Fetal compromise (severe intrauterine growth retardation, iso-

immunization) 

·  Maternal medical conditions  (diabetes mellitus, chronic 

hypertension, pulmonary or chronic renal disease)  

 

For indications that are linked to logistics, such as long distances to the 

health care facility and other causes, accurate gestational age or the 

maturity of the fetus' lungs must be taken into account (18-19). 

 

CONTRAINDICATIONS 
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A distinction must be made between contraindications for the use of 

misoprostol in labour induction, its general use and its use in 

spontaneous labour. 

 

Contraindications for using misoprostol in labour i nduction   

 

The principal contraindication is previous caesarean section(s)  or 

other uterine scarring due to the increased risk of uterine rupture (18 

and 20):  
 

QUESTION 

Is the risk of uterine rupture similar to the risk of this complication 

in labour induction with oxytocin?  

 

ANSWER 

The risk of caesarean scar opening is 4 to 5 times higher in labour 

induction using misoprostol than with oxytocin (21-23). Although certain 

authors defend its use in cases of caesarean scar (24), we believe that 

its use should be formally prohibited in all cases where uterine scarring 

is present (25 and 26). 

 
 

Contraindications for the use of misoprostol  
 

·  Poor general health: history of uncontrolled cerebrovascular or 

cardiovascular disease, liver disease, neuropathy, diabetes 

mellitus and high blood pressure. 

·  Uncontrolled bronchial asthma. 

·  Coagulation disorders. 
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·  Allergy to prostaglandins. 
 

Contraindications for spontaneous labour   
 

Each facility should have its own standards. We propose that the 

following contraindications be taken into consideration: 
 

Absolute :  

·  Transverse presentation 

·  Cord prolapse 

·  Complete placenta praevia  

·  Vasa praevia 

·  Previous uterine surgery 

·  Previous caesarean sections  

·  Twin pregnancy with first fetus in transverse position 

·  History of hypersensitivity to drug 
 

Relative: 

·  Twin pregnancy with fetuses in cephalic position  

·  Polyhydramnios 

·  Podalic version 

·  Severe hypertension 

·  Cardiac disease in mother 

 

DOSAGE AND ROUTE OF ADMINISTRATION  

 

In the search for a regimen with the most effective and least harmful 

dosage, a number of scenarios were used in the context of labour 

induction. It was found that administering 25 mcgs of misoprostol by the 
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vaginal route is effective and presents fewer risks of complication than 

using higher doses (18,27 and 28). 

 

We recommend moistening the tablet with water before or after inserting it 

into the vagina because a pharmacological study found that adding water 

increased the blood concentration of the drug (see Chapter 1). However, 

at least one clinical study at least has found that adding water in no way 

changed the results (29). 

 

The oral route was also used in different regimens with variable results.  A 

dose of 100 ug of misoprostol administered orally is very similar to the 

initial dose of 25 ug administered vaginally both in terms of efficacy and 

safety (16). Nevertheless, considering that blood concentrations of 

misoprostol are more stable and do not reach such high peaks with the 

vaginal route as with the oral route (see Chapter 1), we recommend giving 

preference to the vaginal route until there is more solid evidence to back 

the safety of oral administration with this indication (10,30 and 31). 

Other routes of administration, such as the sublingual (or buccal: between 

the cheek and the gum) and rectal routes have also been used in clinical 

trials. However, for lack of sufficient evidence, their use cannot be 

recommended (32-34). 
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QUESTION 
Should the dose be the same in the case of a late s econd trimester 
or early third trimester pregnancy, for example wit h a gestational 
age of 26 to 28 weeks? 
 
ANSWER 
We know that uterine responsiveness to misoprostol increases with 
gestational age (see Chapter 1) and it is possible that a dose of 25 mcg 
may prove to be insufficient for that gestational age. Such cases warrant 
increasing the dosage to 50 mcg, maintaining the interval between doses 
and taking all the other precautions described below (35). 
 

 

 

INTERVAL BETWEEN DOSES AND TOTAL DOSAGE  
 

Despite the fact that there are several clinical trials using intervals of 3 and 

4 hours between doses, we recommend maintaining intervals of no 

less than 6 hours  between doses given that, in keeping with the drug's 

pharmaceutical properties, it remains at high levels in the bloodstream up 

to 4 hours after being administered vaginally. Therefore, if administered at 

intervals of under 4 hours between doses, it may result in blood 

concentrations that are so high that it would be tantamount to 

administering a higher unit dose (36). 

 

For practical reasons, we recommend limiting its use to 3 doses per day 

(for example, at 7:00 a.m., 1:00 p.m. and 7:00 p.m.). If the patient still has 

not gone into labour, let her rest for the night and re-assess the situation 

the following morning. There is nothing to prevent a repeat induction using 

the same regimen for a second day as long as the patient's clinical 

conditions and psychological state so allow. 

���������	
��� As a layman, if 
responsiveness increases with 
gestational age, I would expect a 
smaller dose to be required to 
achieve the same result; see page 
39 
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TIME UNTIL DRUG TAKES EFFECT 

 

According to certain studies, the patient goes into active labour within 10 

hours on average after the first dose is administered and into delivery 

within 13 hours (37). 

 

ADVERSE EFFECTS AND COMPLICATIONS 

The following side effects, often short-lived and present in less than 2 % of 

cases, should be borne in mind: nausea, vomiting, diarrhoea, fever and 

shivering, irrespective of the route of administration used (16, 38 and 39).  

Some of the more frequent complications are forms of uterine 

hypercontractility: 

·  Tachysystole, defined as at least six contractions in 10 minutes 

over two 10-minute periods. 

·  Hypertonia, defined as contractions that lasts more than two 

minutes. 

·  Hyperstimulation syndrome, defined as tachysystole combined with 

fetal heart rate fluctuations. 

As a result of uterine hypercontractility, more serious maternal and fetal 

complications may occur, such as: 

·  Premature separation of the placenta 

·  Likely or actual uterine rupture, particularly in cases involving 

uterine scarring. 

·  Fetal distress   
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QUESTION 
 
Is the risk of uterine hypercontractility similar t o the risk of this 
complication with induction using oxytocin?  
 
ANSWER 
The majority of studies comparing labour induction with oxytocin and 
misoprostol show a greater incidence of uterine hypercontractility with 
the latter. However, there was no difference regarding effects on the 
fetus as illustrated by Apgar score and admissions to the neonatal 
intensive care unit (21, 40-42).  But there was a higher presence of 
meconium in the amniotic fluid, which is believed to be a direct result of 
misoprostol in the fetus' gastrointestinal tract (43). 
 
Furthermore, most of those studies were conducted administering 50 
mcg of misoprostol or 25 mcg at intervals of under 6 hours between 
doses. That is why we recommend not using doses higher than 25 mcg 
or intervals shorter than 6 hours between doses (44).  
 

 

PRECAUTIONS: 

It is extremely important to take all due precautions in order to avoid 

excessive stimulation of uterine contractility which may have serious 

implications for both fetus and mother.  

Accordingly, we recommend the following: 

 

1. The patient should be admitted from the beginning of the labour 

induction process. 

2. The frequency and intensity of contractions and the fetal heart rate 

should be monitored. Monitoring may be clinical if electronic 

monitoring is not available.   

3. Trained staff should be on hand, as well as tocolytic agents, to treat 

tachysystole or uterine hypertonia (with or without hyperstimulation 

syndrome). 
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4. An operating theatre should be available to perform an emergency 

C-section should the patient present complications and fail to 

respond to medical treatment. 

5. An additional dose of misoprostol should not be administered if 

there is uterine activity equal to or higher than two contractions in 

10 minutes. 

6. Do not administer oxytocin before 6 hours after the last dose of 

misoprostol was administered. 

 

It is important to bear in mind that problems that might arise due to the use 

of misoprostol for ripening of the cervix and induction of labour with a live 

fetus occur mainly due to excessive optimism and the belief that 

misoprostol is a wonder drug. 

The condition of the cervix and birth presentation should be properly 

diagnosed and on this basis, an objective (not optimistic) prognosis should 

be made of the expected outcome of the delivery.  The prognosis should 

then be shared with the patient and her family. Moreover, the patient and 

her family must be apprised of the precautions described above and any 

possible complications that may arise.  

 

Administering excessive doses of the drug to expedite delivery in a few 

hours is indefensible as is failure to consider the normal course of ripening 

and dilatation of the cervix, the drug's pharmacological properties and 

administration of the drug at short intervals (< 6 hours) between doses. 

 

Nevertheless, the main precaution to take is to respect the 

contraindications, particularly uterine scarring, unitary doses not higher 

than 25 mcg, intervals of not under 6 hours between doses and not 
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administering misoprostol if labour has already commenced (2u + 

contractions/10 min.). 

As hypercontractility may still occur despite all these precautions, it is 

important, whenever misoprostol is used for this indication, to have 

tocolytic agents at hand for immediate use in conformity with the standards 

and experience of each facility (16,45 and 46).  

 

FOLLOW-UP 
 

Once a misoprostol regimen has been started, the case must be 

monitored closely by the professional in charge. The fetal heart rate and 

uterine activity, as well as the mother's vital signs must be constantly 

monitored between 30 minutes and 2 hours after misoprostol has been 

administered vaginally or after adding oxytocin, if required, and every 30 

minutes from the onset of uterine contractions.  
 

Clinical monitoring of the mother should not end with delivery since it is 

possible that postpartum inertia and/or retention of placenta fragments 

which may trigger postpartum haemorrhaging may occur. Such cases 

should be treated with routine procedures used by each health care 

facility.  
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Chapter 3 

Termination of pregnancy with dead and retained fet us 

 

Dr. Luis Távara Orozco 

 

INTRODUCTION AND DEFINITION 
 

According to WHO, fetal death (óbito fetal) can occur anytime during 

pregnancy, irrespective of its location, and therefore includes abortions, 

extrauterine pregnancies and first-trimester miscarriages with a retained 

fetus. However, it should be said that a more complex issue in the medical 

profession is late stage fetal death (muerte fetal), which some consider as 

occurring after 13 weeks' gestation and others only after 22 weeks' 

gestation, in order to clearly differentiate it from abortion. The frequency of 

fetal death with a retained fetus varies but is estimated at roughly 1 per 

cent of all pregnancies (1 and 2). 
 

The causes of interauterine fetal death at both stages with a retained fetus 

have been identified inter alia as follows: gestational hypertension, 

prolonged pregnancy, diabetes mellitus, syphilis, other acute and chronic 

infections, chorioamnionitis, haemolitic disease, sickle cell anaemia, 

maternal under-nutrition, use of drugs (such as oral anticoagulants, 

antineoplastics), antiphospholipid antibody syndrome, uterine factors 

(uterine hypoplasia, bicornate or septated uterus, extensive myomatosis, 

prolapse of uterus), smoking, congenital malformations of the fetus, 

chromosomal anomalies and placental insufficiency (1 and 2).  
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Whatever the cause of intrauterine fetal death, if the fetus is not expelled 

spontaneously induction of labour or abortion is indicated depending on 

gestational age at the time of fetal death (3).  

 

Induction of labour is a common feature of obstetrics and is practised in 

almost 15 per cent of all cases (4). In cases of fetal death with a retained 

fetus, induction of labour with ripe cervix is not difficult, but the difficulty 

increases significantly when the cervix is unripe (Bishop's score < 6) (5). 

Inducing labour in a pregnant woman with an unripe cervix is associated 

with failed induction of labour and a higher risk of caesarean section (6 

and 7). This problem has been reduced with the advent of prostaglandins 

(8). Mainly when administered locally, prostaglandins are more effective 

than oxytocin and amniotomy to overcome the difficulties associated with 

an unfavourable cervix and to achieve a vaginal delivery (9-13). Hence the 

reason why misoprostol is being used increasingly: on the one hand it 

facilitates the onset of labour and on the other it reduces the chances of 

having to perform a caesarean section (14-19). 

 

The purpose of this chapter is to summarize what is already known about 

the use of misoprostol in induction of labour or late abortion, in cases of 

fetal death with a retained fetus and unripe cervix. 

 

 

 

 

INDICATIONS  
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Misoprostol is indicated in all cases of fetal death with a retained fetus at 

any stage of the pregnancy as long as there is no contraindication for 

vaginal delivery or misoprostol use (1,8,15, 20-23). 
 

·  Although indicated at any gestational age, it is particularly useful in 

the second trimester of pregnancy, when uterine evacuation 

presents more problems, due to the myometrium's low 

responsiveness to oxytocin, and the technical difficulty of using 

surgical methods and the high risks associated with them.   

 

CONTRAINDICATIONS  

A distinction must be made between contraindications for induction of 

labour, for miscarriage and contraindications of misoprostol itself. 
 

Contraindications for the use of misoprostol for in duction of 

labour   
 

The main contraindication is a history of caesarean section(s)  or 

uterine scarring due to the high risk of uterine rupture (18 and 20).  
 

Contraindications for the use of misoprostol  

1. Poor general health: history of cerebrovascular or 

cardiovascular disease, liver disease, neuropathy, uncontrolled 

diabetes mellitus and hypertension. 

2. Uncontrolled bronchial asthma. 

3. Coagulation disorders. 

4. Allergy to prostaglandins 

 

Contraindications for spontaneous labour:   

 

·  Cephalopelvic disproportion 
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·  Total or partial placenta praevia  

·  Transverse presentation 

·  Cervico-uterine carcinoma  

 

The most important contraindication for using this drug is previous 

caesarean section, on account of the high risk of uterine rupture in 

approximately 5 per cent of these women (1, 19, 20, 24-26), as is 

explained extensively in the chapter entitled "Induction of labour with a live 

fetus".  
 

QUESTION:  
Can misoprostol be used to evacuate the uterus in c ases of fetal 
death at 16-17 weeks' gestation in patients that ha ve had previous 
Caesarean sections?  
 
ANSWER:  
The contraindication for using misoprostol in the induction of 
labour/miscarriage with a dead and retained fetus becomes relative in 
cases of evacuation of the dead fetus during the first half of pregnancy.  
Although there have been accounts of uterine rupture during attempts 
to induce abortion with a live fetus at 15 or 16 weeks, higher doses 
were used than the ones we recommend here. Furthermore, a dead 
fetus is less resistant to compression and the risk of rupture should be 
lower (20 and 27). 
 

·  In other words, in cases involving a dead fetus during the first half 
of pregnancy in patients with previous C-sections and where 
induction with oxytocin has not yielded results, it is worth attempting 
induction with lower doses to bring on uterine contractions and 
stimulate ripening of the cervix under constant monitoring. 

 

 

PROCEDURE FOR INDUCTION OF LABOUR 
 

·  Confirm fetal death 

·  Explain the problem to the woman and her family 
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·  Check platelet count and coagulation rate constants 

·  Assess condition of cervix 

 

Once complete, administer misoprostol in the dose and by the route 

described below: 

 

DOSAGE AND ROUTE OF ADMINISTRATION 
 

Before addressing this topic, it is necessary to recall the pharmacokinetics 

of this drug in order to better understand how it should be administered. 

We recommend that you read the relevant chapter in this manual or in the 

attached bibliography. (19, 28 and 29).  

 

The data available on using misoprostol for cervical ripening and induction 

of labour with a dead and retained fetus illustrate various scenarios in 

terms of dosage and route of administration. Administering misoprostol 

orally can be particularly interesting since it is easy to administer, not 

messy and can be done on an outpatient basis. Nevertheless, today there 

is no doubt that the most appropriate application is by vaginal route (30-

32). 

 

Furthermore, it is imperative to remember that uterine responsiveness to 

misoprostol increases with gestational age , and for that reason, the 

more advanced the pregnancy the lower the dose should be (33). 
 

 

In the  third trimester  
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The following procedure should be adopted for ripening the cervix and 

initiating labour with a dead and retained fetus in the third trimester of 

pregnancy (16, 19, 34-42):  
 

·  If the cervix is unripe, insert 25 mcg of misoprostol deep inside the 

vagina . Repeat 6 hours later if necessary.  

·  If still unresponsive after two 25 mcg doses, increase the dose to 50 

mcg every 6 hours. 

·  Do not use more than 50 mcg each time and do not exceed 4 doses 

(200 mcg). 

·  Do not use oxytocin within the 6 hours following administration of 

misoprostol. 

 

In the second trimester 
 

The following procedure should be adopted for cases of second-trimester 

fetal death with retained fetus (43-48): 
 

Start with doses of:  

·  100 mcg  if fetal demise occurred between 18 and 26 weeks' 

gestation.   

·  200 mcg if fetal death occurred between 13 and 17 weeks' 

gestation. 

·  Place tablet deep within the vagina. 

·  Repeat the dose every 12 hours for a total of 4 doses (at the 

following times; 0, 12, 24 and 36 hours after induction). 

N.B. High doses may result in uterine rupture.  
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QUESTION:  

Do all doses have to be administered in all cases u ntil the desired 

effect is produced? 

 

ANSWER:  

NO. Before administering a new dose, uterine activity needs to be 

checked. If the patient presents 2 or more contractions in 10 minutes the 

dose should not be repeated, because that means that labour or abortion 

has commenced and misoprostol should not be used to accelerate labour. 

In this case, oxytocin can be used in continuous intravenous form but it 

must be recalled that oxytocin should not be used within the 6 hours 

following administration of misoprostol. 

 

TIME UNTIL DRUG TAKES EFFECT 
 

In most cases the fetus is expelled within the first 24 hours, but the 

process could last up to 48 or 72 hours in a small number of cases (33).  
 

If beyond this time delivery or abortion has not occurred, the procedure to 

follow in such rare cases depends on how urgent a need there is to 

evacuate the uterus and on the patient's decision. If it is not urgent and the 

patient so agrees, the same procedure may be repeated 24 to 48 hours 

after the first failed attempt.   

 

If there is an urgent need to evacuate the uterus or if the patient is 

unwilling to undergo another course of misoprostol, use the alternative 

method in which the facility has the most experience or simply proceed 

with a C-section.  
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QUESTION:  

In what percentage of cases is administering misopr ostol in the 

doses and by the routes proposed above successful i n evacuating 

the uterus in the anticipated time frame? 

 

ANSWER:  

Most studies show a success rate of close to 100 per cent (33).  

 
 

ADVERSE EFFECTS AND COMPLICATIONS 

 

It has already been mentioned that the most serious complication in these 

cases is uterine hypercontractility and uterine rupture. The former can be 

treated with tocolysis (33 and 49) in keeping with the facility's standards 

and experience.  

 

In addition, misoprostol has also been known to be associated with the 

following side effects: nausea, vomiting, diarrhoea, abdominal pain, fever 

and shivering. In the specific case of inducing labour or miscarriage with a 

dead fetus, there may be a higher risk of more serious complications such 

as amniotic fluid embolism, premature separation of the placenta and post-

partum haemorrhaging; hence the need for close monitoring when 

administering misoprostol, and for remaining watchful for these 

complications. 

 

PRECAUTIONS 

Due to the rare but possible occurrence of the complications listed at the 

end of the previous paragraph (linked to the patient's clinical condition and 

not to the use of misoprostol per se) close monitoring is recommended, 
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which means that the patient must be admitted and monitored and 

tocolytic agents must be readily available (8,13,19,24,26 and 30).  
 

Clinical monitoring of the mother should not end with delivery or abortion, 

since it is possible that postpartum inertia and/or retention of placenta 

fragments which may trigger postpartum haemorrhaging may occur. Such 

cases should be treated with routine procedures used by each health care 

facility.  

FOLLOW-UP 
 

Once treatment with misoprostol has been initiated, the case must be 

followed closely by the obstetrician/gynaecologist. Uterine contractions 

must be constantly monitored every 30 minutes as well as the patient's 

vital signs.  
 

In cases of fever, check that infection can be ruled out and remember that 

a short-lived fever with or without shivering may be a side effect of 

misoprostol. If metritis is suspected, antibiotic treatment should be started 

and in cases of coagulation disorders, this complication should be treated 

immediately according to the facility's protocols (41). 

As was mentioned earlier, follow-up should not end when the actual labour 

or abortion has been completed but should be continued for two or three 

additional hours.  
 

In addition, it should be recalled that it is possible that placental fragments 

or ovular membranes may have not been expelled and such cases should 

be treated with the facility's routine procedures. If there is no 

haemorrhaging, the patient is in a good clinical condition and accepts this 

treatment alternative, medical treatment may be used to remove the 
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remaining products of conception with misoprostol as described in the 

relevant chapter of this manual. 
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Chapter 4 

 Therapeutic abortion 

 

Dr. Alejandro Jesús Velasco Boza * 

 
 

INTRODUCTION AND DEFINITIONS 

 

The World Health Organization estimates that globally one in every eight 

maternal deaths is due to abortion-related complications, hence the 

importance attached to this practice as a health problem (1).  
 

According to one WHO publication, in developed countries where abortion 

is legal and practised within the health system, maternal mortality stands 

at under one death per 100,000 abortions carried out. However, in 

developing countries where abortion is restricted by law, it is estimated 

that mortality lies anywhere between 100 and 1,000 deaths per 100,000 

procedures. This is due to unhygienic conditions and insufficiently trained 

practitioners who perform abortions in a clandestine manner, for which 

reason they are illegal (2). To reduce the number of deaths, attempts have 

been made to bring about social and legal changes, and search for safer 

pregnancy termination methods and techniques (3). 

 

Nowadays, in many countries in Europe and North America, and in an 

increasing number of Third World countries, drugs are used to terminate 

pregnancies as an alternative method to physical uterine evacuation  

(curettage or aspiration) (4-6). 
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Abortion is the termination of pregnancy prior to the perinatal period, which 

is defined by WHO (ICD 10) as beginning with 22 completed weeks (154 

days) of gestation (the time when birth weight is normally 500 g).  Abortion 

is usually considered to be early when it occurs before the thirteenth week 

of pregnancy and late between 13 and 21 weeks' gestation. 

 

Therapeutic abortion is performed when it is clear that the pregnancy is 

affecting the woman's health and is universally accepted as one of the 

functions of health care personnel. 

 

Up to the 1980s abortion was always performed surgically, by invasive 

method, with instruments that favoured the ascent of germs from the 

vagina or cervix to the uterine cavity (7). The most commonly used 

methods are: dilatation and curettage (D&C); and dilatation with manual or 

electric vacuum aspiration and vacuum aspiration dilatation and curettage 

(D&E).  

 

More recently, medical abortion or pharmacological abortions are 

becoming more widely accepted and used. In these cases, pregnancy is 

terminated with the administration of drugs, the most accessible of which 

in Latin America is misoprostol  as it is inexpensive, does not required 

refrigeration and is easy to administer, all of which facilitate its use.  

 

INDICATIONS 
 

Misoprostol is indicated: 
 

·  In all cases where safe termination of pregnancy is required, 

either in the first or second trimester  of pregnancy. 
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·  For preparation and dilatation of the cervix prior to s urgical 

abortion  (8 and 9). 

 

CONTRAINDICATIONS 
 

This drug is not recommended for pregnancy termination in women with 
the following conditions (10):  
 

·  Poor general health: history of cerebrovascular or cardiovascular 

disease, liver disease, neuropathy, uncontrolled diabetes mellitus 

and hypertension. 

·  Uncontrolled bronchial asthma. 

·  Coagulation disorders. 

·  Allergy to prostaglandins 

·  Suspected ectopic pregnancy, confirmed ectopic pregnancy or non-

diagnosed adnexal mass. 

·  Molar pregnancy (intrauterine aspiration and curettage is preferred) 

(11). 

·  In situ intrauterine device (IUD) (should be removed before 

administering misoprostol). 

 

CONDITIONS REQUIRED FOR MEDICAL ABORTION : 

 

1. The woman should be in a good state of mind to allow for good 

communication and sharing of vital information about the 

procedure. 

2. A surgical abortion team should be available in the emergency unit 

should complications arise or the method fail. 

3. The woman or her legal representative should be consulted and 

give their authorization to perform the abortion (informed consent). 
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PROCEDURE FOR MEDICAL ABORTION 

 
The following procedure is recommended: 
 

1. General physical and gynaecological examination to determine 

gestational age.  In places where it is possible to perform and 

abdominal or vaginal ultrasound examination, this should be done 

to eliminate the possibility of an ectopic pregnancy.  

2. Blood group and Rh factor and, in cases where women are Rh 

negative, a dose of anti-D serum should be administered prior to 

treatment.  

 

Where resources are available , perform also: 
 

3. Haemoglobin and haematocrit, Serological test to diagnose for 

syphilis, HIV and hepatitis B and C surface antigen. 

 

DOSAGE AND ROUTE OF ADMINISTRATION: 

Route of administration: 

We recommend the vaginal route as it is more effective than the oral and 

causes fewer side-effects than the sublingual route (12-15). 

Remember, misoprostol is more rapidly absorbed by the sublingual and 

oral routes than by the vaginal and blood concentrations are consequently 

higher when it is administered via these routes, although its half life is 

longer with vaginal administration, thus permitting more stable blood 

concentrations (See chapter 1, Pharmacology).  The main drawback of the 

sublingual route is that it may cause more frequent gastrointestinal side-

effects such as nausea and vomiting, as well as shivering and 

hyperthermia than vaginal administration.  
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Dose: 

Uterine sensitivity to misoprostol increases with gestational age  (See, 

chapter 1, Pharmacology).  Consequently, the appropriate dose will 

depend on the stage of the pregnancy. 

 

�  During the first trimester 

Up to the twelfth week of pregnancy, we recommend the following 

regimen: 

1. 800 mcg misoprostol vaginally every 12 hours until 3 doses 

have been given. 

 

Whenever possible, we recommend ultrasound examination be 

used to determine the success of the method.  if ultrasound 

examination is not available, clinical criteria should be used  If the 

either examination shows suspicion of ovum remnants or blood 

clots, a dose as described in Chapter 5, "Treatment of incomplete 

abortion" may be administered.  

 

QUESTION 

Can misoprostol be used in adolescent females? 

 

ANSWER 

In the case of adolescent women, use of misoprostol in accordance 

with this regimen is particularly beneficial in view of the greater 

complications surgical abortion usually involves for them (6, 16, 17).  

  

�  During the second trimester (13 to 20 weeks) 
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We recommend: 

1. An initial dose of 400 mcg vaginally from 13 to 15 weeks of 

gestation and of 200 mcg from 16 to 20 weeks.  

2. Repeat the same dose if there is no response after 12 

hours. 

3. If there is no response after 24 hours, double the initial dose 

(800 mcg up to 15 weeks and 400 mcg between 16 and 20 

weeks) and repeat it 12 hours later if there is no evidence of 

imminent abortion, up to a maximum of 4 doses. 
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QUESTION 

Is it acceptable to add water to dissolve the tablet? 

 

ANSWER 

When misoprostol is administered vaginally for any of the proposed 

indications, we recommend that the tablets be moistened with 0,5 to  

1,0 ml of water or saline to help the tablet dissolve and ensure more 

rapid absorption of the drug (See, Chapter 1 Pharmacology) 

 

Success rate of pregnancy termination using misopro stol. 

 

Despite the wide variety of results from different studies and different 

regimens, as a rule the success rate, defined as expulsion of the product 

of conception is approximately 90% or slightly lower during the first or 

second trimester of pregnancy (18).  However, this depends on the time 

allowed for it to produce effect.  For example, the success rate during the 

first 24 hours is slightly higher than 80% (19) and increases until at least 

72 hours after the misoprostol has been administered (20,21).  The final 

outcomes are unrelated to the number of previous pregnancies or 

abortions, parity, race or age.  A number of authors have described a 

reduction in the efficacy of misoprostol in the presence of infections such 

as vaginitis, vaginosis or cervicitis; however, others found no such effect 

(22,23). 
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QUESTION 
Can the efficacy of misoprostol be enhanced by combining it with 
other drugs? 
 
ANSWER:  
Efficacy may increase using a combination with mifepristone (or RU 
486) 200 mg orally followed by misoprostol 800 mcg vaginally.  The 
only double blind randomized comparative trial comparing this 
regimen with 800 mcg misoprostol alone by the vaginal route 
showed 88% efficacy for misoprostol  alone and 96% for the 
combination, although the frequency of vomiting was 13% with 
misoprostol alone and 33% with the combination (4). 
 
Use has also been made of 50 mg oral methotrexate followed by 
800 mcg vaginal misoprostol on the 3rd,, 4th and 5th days after 
administration of methotrexate (25); however, the success rate is 
similar to that achieved with  misoprostol alone.  As this is a 
cytotoxic drug, there is no evidence that it is risk free and as there is 
concern that it is teratogenic, we do not recommend its use (26).  
 
 

 
Time to achieve effect 
 

In the majority of cases, expulsion of the product of conception occurs 

within the first 24 hours, although it may take 48 hours and even 72 hours 

in a smaller number of cases (27-29).  

 

If the abortion has not occurred after this period, procedure will depend on 

the urgency of the need to evacuate the uterus and the woman's decision. 

If there is no urgency and provided the woman is prepared to accept it, the 

same procedure may be repeated for up to a week after the treatment first 

begins (20).  

 

If there is an urgent need to evacuate the uterus or if the woman is not 

prepared to accept a new attempt at treatment with misoprostol, the 

���������	
��� Shouldn't this 
be metotrexato in the Spanish text?  
I could find no such drug as 
metrotexato. 
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alternative treatment with which the service is most familiar must be used, 

bearing in mind that even in those cases in which abortion is not achieved, 

administration of misoprostol helps to soften and ripen the cervix in almost 

all cases.  

 

Are these the only regimens that may be used during  the first 
and second trimesters? 
  
ANSWER  
NO. The literature shows a great variety of regimens, although 
there are no studies that make it possible to identify any clear 
benefits of one regimen over another.  the regimens we recommend 
have shown themselves to be as effective as others, but we believe 
that the 12-hour interval is more practical and averts the risk of the 
aggregate effect of one dose with the following dose; this could be 
dangerous in late abortions, when hyper-contractility could cause 
rupture of the uterus (30). Some services use 400 mcg every six 
hours with no increased risk.     
 

 

 

�  Preparation of cervix for surgical abortion 

 

Use 400 mcg intravaginal misoprostol 3 or 4 hours before the surgical 

procedure.  This achieves cervical ripening and widening, thus facilitating 

the surgical procedure, reducing the risk of laceration of the cervix and of 

perforation of the uterus (13,31). 

 

 

 

 

ADVERSE EFFECTS AND COMPLICATIONS 
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In most cases, the adverse effects do not entail major medical or surgical 

complications, and for the most part disappear within 24 hours of the drug 

being administered.  

 

Vaginal bleeding and abdominal pain occur in most cases of abortion 

using misoprostol and are a sign that the drug is producing effective 

contractions of the uterus as in the case of a spontaneous abortion.  

Patients should be aware of this so that they are not worried or anxious 

and do not consider it to be a complication. Colic-like abdominal pain has 

been reported as being present in 85% of patients.  We recommend the 

use of non-opiate analgesics, reserving the opiates for use in case of more 

intense pain.  There are no contraindications for the use of non-steroid 

anti-inflammatory drugs to control the pain.  

 

Other common side-effects, in order of frequency, are: nausea,  vomiting 

and diarrhoea (29,32-37).  These gastrointestinal side-effects, which occur 

in from 10% to slightly more than 30% of cases according to the various 

authors, are more common when higher doses are used, when the interval 

between doses is shorter or with oral or sublingual administration 

(12,38,39).  As a rule, they disappear after a few hours.  

 

Another characteristic side-effect is fever, with or without shivering (38). 

Some women also suffer from headaches or dizziness, although it is 

difficult to determine whether these symptoms are attributable to the drug 

(40,41).  

 

The most common complication is excessive bleeding.   Vaginal 

bleeding during abortion induced with misoprostol is generally more 
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intense than regular menstrual bleeding and is usually no different form 

that which occurs with a spontaneous abortion (37, 42).  

 

Bleeding is considered to be excessive if patients report that they have 

changed two sanitary towels completely saturated with blood in less than 

one hour in two consecutive hours.  Prolonged and intensive bleeding 

affects approximately one out of every 100 women.  

 

Failure of the method may be considered as a complication, because the 

pregnancy cannot be allowed to continue on account of the risk of 

abnormalities after misoprostol has been used after the beginning of 

gestation (43).  For this reason, services or physicians that use a 

pharmacological protocol must also make available and provide patients 

with uterine evacuation by other means, if the misoprostol fails to achieve 

the desired outcome (26).  

 

One complication which is exceptional but which needs be mentioned on 

account of its serious nature is rupture of the uterus in cases of late 

abortion, mainly when there is a case history of caesarean section for a 

previous pregnancy (30). 

 
PRECAUTIONS 
 
Although misoprostol is now in widespread use to interrupt pregnancy in 

most countries of the world, little has been said about the precautions 

physicians need to take when using it.  

 

�  During the first trimester of pregnancy, there is no need for 

women to be admitted to hospital for the treatment, as the 
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bleeding that occurs is only slightly more profuse than normal 

menstrual bleeding.  

�  In the case of interruption during the 2nd trimester, regardless of 

the indication, it is essential that the patient remain in hospital 

until the fetus and placenta have been expelled, on account of 

the higher risk of complications during the procedure.  

�  There have been reports of greater risk of congenital 

malformations in newborn infants of mothers given misoprostol 

during the third trimester of pregnancy. However, absolute risk 

of teratogenicity  through exposure to misoprostol is relatively 

low, in the order of 10 per 1000 among fetuses exposed.  In 

population registers, the incidence of abnormalities does not 

seem high, given that exposure to misoprostol is quite common 

among the population (44). 

�  Use by nursing mothers.  it is not known whether the active 

metabolites (misoprostol acid or misoprostol) are excreted in 

maternal milk, although almost all the substances found in 

maternal serum are excreted by this path.  It is prudent to 

discard maternal milk during the 24 hours following 

administration of misoprostol to prevent the possibility of colic or 

diarrhoea in infants. (45) 

 

 

 

 

 

 

FOLLOW-UP 
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Women who undergo an abortion should be given clear and simple 

instructions by word of mouth and in writing on how to look after 

themselves after they leave the health centre; these instructions should 

include how to recognize any complications that might require medical 

care.  Once administration of misoprostol has begun, the patient should 

remain under medical supervision, meaning that the women must be able 

to contact a physician or health professional capable of answering their 

questions and providing them with assistance, or they should be admitted 

to hospital if the pregnancy is in its second trimester.  During the first 

trimester, the possibility of ectopic pregnancy should be eliminated and 

during the second, the possibility of molar pregnancy, which, although not 

a contraindication, requires special care. 
 

Women must be informed that bleeding should be similar or more profuse 

than a heavy period.  The symptoms calling for clinical care include 

excessive bleeding, fever of more than one day and abdominal pain.  it 

should be borne in mind that a passing fever, with or without shivering, 

may be a side-effect of misoprostol, but if there is any suspicion of 

infection, antibiotic treatment should be begun immediately.  
 

Nausea, occasionally accompanied by vomiting is frequent but generally 

disappears 24 hours after the abortion.  The medical staff should warn 

women to expect colic-like pain, which may usually be relieved by non-

prescription pain killers.  Information on how to recognize complications 

and seek assistance should be provided in picture form for illiterate 

women. 

After first-trimester abortions, most women are able to resume their usual 

activities and responsibilities within a few hours or days. Many women 

continue to "soil" for one or two weeks after the abortion. 
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The follow-up visit provides health professionals with an opportunity to talk 

to women, if necessary, about their experience.  For example, women who 

have an abortion for medical reasons or because of rape may want to talk 

about their sense of loss or their mixed feelings; they may also feel the 

need for further counselling.  
 

Whenever possible, ultrasound examination should be repeated after the 

medical abortion to ascertain that it has been successful.  If remnants of 

the placenta or membranes are still present, they must be removed, 

preferably by manual or electric vacuum aspiration of the uterus (46).  In 

the absence of haemorrhage, if the woman is in a good state of health and 

agrees to this alternative treatment, misoprostol may be used to treat the 

remnants of the abortion, as described in Chapter 5 of this manual.  
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Chapter 5 

Treatment of incomplete abortion 
 

Ricardo G. Rizzi * 

 

INTRODUCTION AND DEFINITION  
 

Abortion is the term used to designate the separation of the product of 

conception before it has reached a stage of development at which it may 

be viable.  This period corresponds to 22 full weeks of gestation (154 full 

days), or if the fetus weighs less than 500 grams (1).  
 

Abortion may be spontaneous or deliberate.  From 15% to 20% of all 

human pregnancies are estimated to end in spontaneous abortion (2). 

Both spontaneous and deliberate abortion may be complete or incomplete.  

Abortion is complete when the contents of the uterus are completely 

evacuated and incomplete when evacuation is partial and remains of the 

egg and/or membrane remain inside the uterus. 
 

Clinical diagnosis of incomplete abortion is determined when, after the 

expulsion of ovular material, persistent metrorrhagia, a permeable cervical 

canal and pain are observed (3).  Ultrasound examination is used to 

confirm the diagnosis.  
 

Incomplete abortion is a serious public health concern and lack of proper 

treatment may result in high morbidity and even death.  The main danger 

from incomplete abortion without infection is from hypovolemic shock 

followed by death in cases of profuse haemorrhage.  In some less-
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developed countries, mortality attributable to abortion may account for 

between 22 and 56% of all direct maternal deaths (4,5). 
 

The traditional treatment for incomplete abortion is curettage performed 

under anaesthetic or manual or electric vacuum aspiration of the uterus.  

In some cases it is necessary to replace the volume of blood if loss of 

blood has caused acute anaemia.  
 

The complications associated with curettage are perforation of the uterus, 

postoperative cervical lesions (6) and the possibility of uterine adhesion or 

Asherman' syndrome, especially if the procedure has to be repeated on 

account of insufficient evacuation (7). Manual endouterine aspiration for 

treatment of incomplete abortion is a rapid and less painful procedure; 

analgesia and sedation are not always necessary and the sequelae are 

less important than those of curettage (8).  
 

This allows us to conclude that the conventional treatment of uterine 

evacuation after an incomplete abortion is not without complications and 

failures as well as using considerable hospital supplies, at a high cost to 

the public sector, as well as its indirect cost to society, the family and in 

terms of work-time lost by patients.  Hence the need for services to seek 

forms of management that involve less risk and lower cost, while offering 

the same efficacy and assuring women comfort (9.) a broader choice of 

treatment and quality of service.  The attraction of clinical methods of 

evacuation of incomplete abortion is that they make it possible to meet 

these requirements. (10). 

In the past, obstetrics handbooks have already described clinical 

management of incomplete abortion. Pelossi and Iffy suggested that 

intravenous infusion of oxytocins facilitated spontaneous evacuation of the 

contents of the uterus, clearly disagreeing with Williams, according to who 

���������	���� The Spanish 
text was not clear.  We have put 
what we assume was meant. 
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oxytocin is rarely efficacious in treating incomplete abortion (11; 12).  The 

availability of misoprostol, which acts on the myometrium  at any stage of 

pregnancy, makes it possible to achieve evacuation of an incomplete 

abortion thanks to exclusively pharmacological management.  
 

Since 1993, when the first study was published on use of misoprostol to 

treat incomplete abortion (13), the investigations so far published are still 

insufficient to define an established standard protocol which we may 

recommend for routine adoption.  Instead of this, we shall summarize the 

available information and suggest procedures which may be put to clinical 

trial as part of a specific project, with the informed consent of women who 

volunteer to participate as subjects of the study. 
 

INDICATION:  
 

Treatment of incomplete abortion in patients presenting with: 
 

·  gestational age less than or equal to 12 weeks after the date of 

the last menstrual period (LMP) and uterus of compa tible size. 

May be used with caution on patients whose uterine size is larger 

than that equivalent to 12 weeks after LMP, but whose confirmed 

gestational age is equal to or less than 12 weeks (for example, 

increased uterine size on account of myoma) 
 

·  scant bleeding 

·  absence of infection 

·  good overall state of health 

·  volunteer to use a treatment that is still experimental, with informed 

consent. 
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CONTRAINDICATIONS :  
 

·  Poor overall state of health: history of cerebrovascular or 

cardiovascular disease, liver disease, neuropathy.  Uncontrolled 

diabetes mellitus or high blood pressure  

·  profuse bleeding 

·  genital infection and/or sepsis 

·  poor overall state of health 

·  high blood pressure 

·  history of bronchial asthma or of allergy to prostaglandins  

·  suspected ectopic pregnancy,  

·  case history of abnormal bleeding, or taking anticoagulants 

·  symptoms of unstable haemodynamics or shock. 

·  coagulation disorders. 

·  suspected ectopic pregnancy, confirmed ectopic pregnancy or 

undiagnosed adnexal mass.  

·  Remnants of molar pregnancy (preference should be given to 

intrauterine aspiration and curettage)  

 

 

 

SUGGESTED ROUTES AND DOSES  

The oral route has been used, with tablets or water-dissolved solutions, as 

well as the vaginal route, a combination of both and the sublingual route, 

without it being so far possible to determine whether one is more effective 

than the others for management of incomplete abortion.  The rectal route 
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has not been investigated with this indication, although it has for treatment 

of peptic ulcers (14) and of postpartum haemorrhage (See, Chapter VI of 

this Manual, Postpartum Haemorrhage). 

Many dosages of misoprostol have been described for this use.  Doses of 

400, 600 and 800 mcg by any of these routes have been used, either in a 

single dose or up to three repeat doses, at intervals as short as every four 

hours or as long as 48 hours (14; 15).  Any of these routes has proved to 

be effective alone, provided the drug is properly dosed and administered 

(16; 17). 

 

TIME REQUIRED TO PRODUCE EFFECT  
 

As may be seen from table 1, the success rate, defined as complete 

uterine evacuation without the need for curettage or aspiration, appears to 

depend more on the time allowed for the drug to take effect rather than on 

the dose or route.  
 

Author Route Dose Times Interv. Obser. t.  Success    n 
1 Oral 400 1 - 12 hrs 13% 23 
2 Oral 400 4 4 hrs 24 hrs 51% 321 
3 Vag. 800 1 - 8-10 hrs 93% 14 
4 Oral 800 2 4 hrs 24 hrs 64% 103 
4 Vag. 800 2 4 hrs 24 hrs 61% 195 
5 Vag. 400 1 - 8 days 90% 31 
6 Vag. 600 2 24 hrs 7 days 100% 07 
7 Vag. 400 3 48 hrs 15 days 100% 5 

(1. de Jonge et al; (2)Chung et al; (3) Demetrioulis et al ; (4) Pang et al ; (5) 
Gronlund et al ;  (6) Bagratee et al ; (7) Ngai et al)  

COMPLICATIONS AND SIDE-EFFECTS 

The main complication is haemorrhage during the period of treatment. If 

candidates for pharmacological treatment of incomplete abortion are 

properly selected, this complication seems to be quite rare; however, the 

studies have found that total blood loss seems to be slightly greater in the 
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case of pharmacological management than with immediate evacuation of 

the uterus (13,18).  To offset this, there is no possibility of traumatic 

injuries and there seem to be fewer overall complications in the case of 

treatment with misoprostol than with surgical management (19,20).  One 

complication which is rare, but which has already been described, is 

severe hyperthermia (14)  Experienced authors have warned of this risk 

when excessive doses are given via the sublingual or oral route, or at very 

short intervals (21).  

The commonest side effects include nausea, vomiting, diarrhoea and 

abdominal pain.  Less frequently, high blood pressure, fever, shivering and 

shivering may occur.  Investigations have shown that these symptoms are 

more frequently associated with oral administration, especially if the 

tablets are dissolved in water, or taken sublingually, and that they are less 

frequent when the drug is administered vaginally (22). 

Author Route Single 
dose  

Dose 
in 

24h 

Nausea 
% 

Vomiting 
% 

Diarrhoea  
% 

Pain 
% 

Haemorrhage 
% 

1 vag. 600 600 34,6 15,4 21,2 86,5 - 
2 vag 800 800 15,0 7,5 -    15 10 
3 vag 400 400 45,5 23,3 13,3 36,7     3,3 
4 vag 800 800 - 13 38 - - 
4 oral 400 400 - 30 50 - - 

 

(1) Bagratee et al; (2) Demetroulis et al; (3)Ngai et al; (4) Crenin et al.  
  
To sum up, oral administration produces effect more rapidly and is as 

effective as vaginal administration, although it is apparently associated 

with more side effects.  Sublingual administration, which has been little 

studied, particularly for this indication, may be an excellent choice on 

account of the convenience of ingestion, the speed at which plasma level 

is attained and its powerful uterotonic effect. (14).  However, it is likely that 

it is also associated with more frequent side-effects than when misoprostol 

is administered by the vaginal route(14). 
 

���������	���� There is 
something decidedly amiss with 
the  Spanish text.  
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PRECAUTIONS 
 

It is important to point out that so far, use of misoprostol to treat 

incomplete abortion has not been approved in any country, and its use is 

therefore still experimental.  However, in April 2002, the FDA approved the 

drug for use in obstetrics, 14 years after its approval for the treatment of 

gastric ulcers.  In contrast with its use to induce labour or for therapeutic 

abortion, there is little experience of use of misoprostol to treat incomplete 

abortion.  
 

With these considerations in mind, its use for this indication needs to be 

covered by a clinical research protocol duly approved by the appropriate 

ethics committee and with the informed consent of each of the patients 

treated.  As loss of blood seems to be greater than with immediate 

evacuation, care should be taken to ensure that the women treated are not 

suffering from anaemia and the possibility of immediate evacuation by or 

curettage should be offered whenever a patient requires it. 
 

Each service, academic department, investigator or attending physician 

needs to develop their own experience, if possible by means of 

collaborative, multi-centre, randomized trials, seeking the best route for 

administration of the drug, the best doses and the fewest adverse effects. 

We recommend that these protocols set criteria for suspending treatment 

within a reasonable period after it has begun or at any time in case of 

major haemorrhage and if the medication has failed to achieve the desired 

result, in which case it will be necessary to resort to surgery. 
 

FOLLOW-UP 

The clinical parameters that have always guided the outcome of uterine 

evacuation by conventional methods must be observed; disappearance of 
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haemorrhage, absence of signs of infection, and disappearance of pain. 

Where vaginal ultrasound examination is available, its use 7 or ten days 

after the start of treatment will provide reliable evidence of complete 

evacuation of the contents of the uterus.  

QUESTION 

is it also possible to use misoprostol in cases of first-trimester 

missed abortion? 
 

ANSWER:  

Most publications put together incomplete and missed first-trimester 

abortion, including “blighted ovum”.  When publications distinguish 

between the two groups, there is little difference in the results; 

accordingly, we may now assert that this chapter also applies to 

first-tem missed abortion (23) 
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Chapter 6 
 

Postpartum Haemorrhage  
 

Agustin Conde-Agudelo, MD, MPH 
 
 
 

INTRODUCTION AND DEFINITION 
 

In view of the well-known effect of misoprostol on uterine contractility, 

which may even cause hypertonicity and multiple uterine contractions, it is 

logical to assume that it might be of use in producing contractions of the 

uterus, to either prevent or treat postpartum haemorrhage caused by 

hypertonicity of the uterus.  However, the studies published to date do not 

authorize recommending its use for these indications as they have not 

demonstrated any benefits in comparison with other treatments or 

placebo, and there is insufficient evident of its usefulness with these 

indications.  Accordingly, we do NOT recommend routine use of 

misoprostol for postpartum haemorrhage.  A description of its limitations in 

these cases is given below with, in annex, a broader overview of the 

relevant literature. 
 

1. PREVENTION OF POSPARTUM HAEMORRHAGE  
 

Postpartum haemorrhage is one of the principal causes of maternal 

morbidity and mortality in both the developed and developing countries.  

Existing evidence suggests that active management of the third stage of 

labour, by administration of an oxytocin during or immediately after labour, 

ligature and early section of the umbilical cord and controlled traction of 

the cord to achieve expulsion of the placenta lessens incidence of 

postpartum haemorrhage, prolonged delivery, the need for blood 

transfusion and maternal anaemia, in comparison with expectant 
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management, defined as a policy of “non intervention” which allows 

spontaneous expulsion of the placenta (1). 
  

The proposal to use misoprostol as an alternative to oxytocin is based on 

the fact that it rapidly stimulates strong uterine contractions.  It also has an 

excellent safety profile and is cheap (2). 

  

Since the study by el-Refaey and col, in 1996 (3), several clinical trials 

have been carried out; noteworthy among them is the multicentre double 

blind randomized trial coordinated by the World Health Organization 

(WHO) and which included 18 530 women (4).  An analysis of all these 

trials is provided in ANNEX I of this manual.  it reveals that so far 

misoprostol has not proved to be as useful as expected for this indication, 

and allows us to make the following recommendations. 

 
INDICATIONS 
 

Misoprostol should not replace  injectable uterotonics in hospitals and 

clinics that routinely practise active management of labour.  

 

Use of injectable uterotonics (intravenous or intramuscular oxytocin or 

ergometrine preparations) as part of active management of the third stage 

of labour is more effective than misoprostol in preventing postpartum 

haemorrhage.  Misoprostol is associated with the higher risk of side-effects 

associated with prostaglandins.  

However, in many parts of the world, and particularly in the least 

developed countries, oxytocins are not readily available and many births 

take place at home.  In these contexts, misoprostol, which does not need 

to be refrigerated and is administered orally, represents a reasonable 

intervention to prevent postpartum haemorrhage.  
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Accordingly, misoprostol seems to be indicated as part of active 

management of labour to prevent postpartum haemorrhage only  in places 

where injectable uterotonics are not available or where there are problems 

storing or administering them (5,6). 
 

CONTRAINDICATIONS 
 

At the present time, misoprostol should only be given in situations where 

oxytocin is [not] readily available.  if it is used as part of a clinical trial, it 

should not be given to women with known hypersensitivity to the drug or to 

other prostaglandins. 
 

DOSES AND ROUTES OF ADMINISTRATION  
 

Preferably via the oral route, using a single 600 mcg dose.  In the case of 

women unable to swallow the misoprostol, it may be administered rectally, 

with a direct 600 µg dose or as a micro-enema by dissolving 600 µg in 5 

ml of saline.  
 

COMPLICATIONS AND SIDE-EFFECTS 
 

The main complication is inability to prevent post-partum haemorrhage. On 

the basis of the information available, it is not possible to assert that oral 

misoprostol at the proposed dose is fully effective in preventing the loss of 

1000 ml or more of blood. 
 

When used for this indication, the most common adverse effects are 

shivering, a body temperature of � 38 °C, diarrhoea, abdominal pain, 

nausea, vomiting, headache, constipation and vertigo.  
 

PRECAUTIONS 
 

���������	���� Isn't "not" 
missing: this seems to contradict 
the foregoing?  

���������	���� Shouldn't this 
be µg? 
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Except in the extreme conditions described above, where there is no 

alternative treatment, use of misoprostol to prevent postpartum 

haemorrhage is to be considered experimental; consequently, it requires a 

research protocol approved by an ethics committee and each user should 

read (and sign) an informed consent form before volunteering to take part 

in the investigation.  There should also be the possibility of offering 

alternative treatment and blood transfusion if the desired result is not 

achieved. 
 

2. TREATMENT OF  POSTPARTUM HAEMORRHAGE 
 

BACKGROUND 
 

Postpartum haemorrhage may occur despite active management of 

delivery and require uterotonic treatment with oxytocin and/or ergometrine.  
 

Since 1998, when O'Brien et al. (7) reported successful rectal 

administration of 1000 mcg of misoprostol in 14 women with postpartum 

haemorrhage unresponsive to treatment with oxytocin, ergometrine or 

both, five more uncontrolled observational studies have been made using 

between 200 and 1.000 mcg, via the rectal, oral and intrauterine routes, 

with favourable results (8-12).  

 

A randomized clinical trial showed better results with 800 mcg rectally 

administered misoprostol than oxytocin infusion (13), although another 

randomized controlled clinical study with a placebo showed no differences 

between use of a combination of 200 mcg of oral misoprostol, 400 mcg 

sublingually and 400 mcg rectally versus oxytocin. 
 

PRACTICAL IMPLICATIONS 
 

At the time of writing, in February 2005, there is insufficient evidence 

���������	���� See above 

���������	���� See above 

���������	���� Ditto 

���������	
���� Ditto 
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to authorize recommending the use of misoprostol to treat 

postpartum haemorrhage.  Consequently, misoprostol should only  

be used in situations where injectable uterotonics are unavailable. 
 

Because misoprostol has considerable potential for reducing 

maternal mortality  from postpartum haemorrhage, essentially in less 

developed countries, there is an urgent need for randomized clinical 

trials to evaluate its efficacy and safety before recommending it for 

routine use to treat postpartum haemorrhage.  Future studies will 

need to use a large enough sample, recruit women with severe 

postpartum haemorrhage and evaluate the appropriate routes of 

administration and doses.  

���������	

��� This seems to 
confirm that "no" is missing from 
the para on "contraindications". 
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ANNEX 
 
 

USE OF MISOPROSTOL IN POSTPARTUM HAEMORRHAGE 
Agustin Conde-Agudelo, MD, MPH 

 
 

USE OF MISOPROSTOL TO PREVENT POSTPARTUM 
HAEMORRHAGE 

 
 
Background 

Postpartum haemorrhage is one of the principal causes of maternal 

morbidity and mortality in both the developed and developing countries.  

Existing evidence suggests that active management of the third stage of 

labour, by administration of an oxytocin during or immediately after labour, 

ligature and early section of the umbilical cord and controlled traction of 

the cord to achieve expulsion of the placenta lessens incidence of 

postpartum haemorrhage, long delivery, the need for blood transfusion 

and maternal anaemia, in comparison with expectant management, 

defined as a policy of “non intervention” which allows spontaneous 

expulsion of the placenta.[1]  Traditionally, injectable forms of oxytocin and 

ergot derivates have been used as uterotonics to prevent postpartum 

haemorrhage.  However, ergot derivates have the drawback of requiring 

refrigeration at a constant temperature in tropical climates as they are not 

heat stable. Misoprostol, a prostaglandin E1 analogue which was originally 

developed to prevent peptic ulcers caused by non.-steroid anti-

inflammatory drugs, stimulates rapid and strong contractions of the uterus.  

It also has an excellent safety profile, is temperature stable and cheap. [3]  

The effects of misoprostol on uterine contractility have been studied in 

early pregnancy and at term.  In 1996,  el-Refaey et al., [4] in an 
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uncontrolled prospective study, described for the first time use of 

misoprostol as an uterotonic to prevent postpartum haemorrhage.  On the 

basis of this initial report, several randomized clinical trials were carried 

out using fairly small sample populations to compare misoprostol with a 

placebo and with oxytocin-ergometrine.  In the light of the encouraging 

results, the World Health Organization (WHO) carried out a large-scale 

double-blind multicentre randomized study, which covered 18 530 women 

and compared oral misoprostol and oxytocin (intravenous or 

intramuscular) in active management of the third stage of labour.[5]  The 

results of this large-scale study showed that women assigned to the group 

using misoprostol were more likely to present postpartum haemorrhage 

>1000 ml (relative risk [RR] 1.39; 95%confidence interval [CI], 1.19-1.63), 

postpartum haemorrhage >500 ml (RR 1.44; 95%CI, 1.35-1.54)  and to 

required additional uterotonics (RR 1.40; 95% CI, 1.29-1.51) than women 

assigned to the group using oxytocin.  The crude global difference in the 

rate of postpartum haemorrhage >1000 ml between the misoprostol group 

and the oxytocin group was 1.1% (4% versus 2.9%).  However, a smaller 

proportion of women in the misoprostol group needed postpartum blood 

transfusion (RR 0.74; 95% CI, 0.55-1.01).  As regards side-effects, use of  

misoprostol was associated with a significantly higher rate of shivering, 

body temperature >38 °C and effects associated with  prostaglandins, such 

as nausea, vomiting and diarrhoea.  The authors concluded that 

intravenous or intramuscular administration of 10 units of oxytocin was 

preferable to oral administration of 600 µg of misoprostol in active 

management of hospital delivery.  Possibly, the longer time taken to reach 

maximum serum levels of misoprostol (20–30 minutes in comparison with 

3 minutes for oxytocin) accounts for the higher risk of blood loss 

associated with misoprostol.  
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Recommendations and clinical handbooks which help clinics and patients 

to take decisions regarding the appropriate treatment for a specific 

condition have to weigh up the benefits and potential risks of an 

intervention, the quality of the evidence and the transposition of the 

evidence to specific circumstances.  It is also important to take into 

account the costs of the intervention, the individual needs of patients and 

the resources and limits of the institution providing health services before 

making any recommendations.  The highest level of evidence for studies 

of efficacy or effectiveness is provided by systematic reviews or meta-

analyses of randomized clinical trials carried out to high methodological 

standards (Level Ia).[6]  The next level of evidence comes from at least 

one randomized clinical trial carried out to high methodological standards 

(Level Ib).  A systematic review of use of misoprostol to prevent 

postpartum haemorrhage, published by the Cochrane library will be 

provided below [7]. 
 

The purpose of the review was to evaluate the effects of prophylactic use 

of misoprostol and other prostaglandins during the third stage of labour; 

for this purpose, randomized or quasi-randomized clinical studies were 

selected, comparing a prostaglandin with another uterotonic or with a non-

uterotonic prophylactic agent (nothing or a placebo) as part of delivery 

management. A total of 24 randomized clinical studies (33 242 women) 

were included.  The following comparisons were made: 
 

1) oral misoprostol versus no uterotonic/placebo 

Two studies used 400 µg, and four 600 µg doses of oral misoprostol.  The 

results are difficult to interpret on account of the heterogeneity of the two 

studies.  Compared with the placebo or no treatment, misoprostol at either 

dose was equally or less effective in preventing postpartum haemorrhage.  

There was a significant association between misoprostol and a higher 
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proportion of vomiting, shivering and pyrexia than with the placebo.  These 

effects were dose-related and consistent throughout the studies. The main 

results are set out in Table 1.  

 

2) oral misoprostol versus injectable uterotonic 

This section of the review covers seven studies in which a an oral 600 µg 

dose of misoprostol was administered, five using 400 µg, two using 500 µg 

and one which used 50 µg of misoprostol sublingually.  It should be 

mentioned that the results of this comparison are overshadowed by the 

huge size of the sample in the WHO study referred to above.  Overall, oral 

administration of misoprostol (600 µg) was associated with a higher 

proportion of clinically and statistically significant blood loss of � 1.000 ml 

or � 500 ml than conventional injectable uterotonics.  Moreover, use of 

400 µg  of misoprostol was associated with a significant increase in 

postpartum haemorrhage of � 500 ml and with an insignificant increase in 

postpartum haemorrhage of � 1.000 ml.  Misoprostol was also associated 

with increased loss of blood in afterbirth  (difference in weighted averages: 

10.2 ml; 95% CI: 7.2-13.2 ml for 600 µg and 16.3 ml [1.6-31.0 ml] for 400 

µg) with increased additional use of uterotonics (Table 2).  Shivering and 

higher body temperature (> 38 ° C) are the main sid e-effects of 

misoprostol and depend on the dose given.  

3) rectal misoprostol versus injectable uterotonic  

Four studies compared rectal misoprostol (three used 400 µg and one 

600 µg) with intramuscular ergometrine-oxytocin or 10 IU intramuscular 

oxytocin.  Generally speaking, the small number of events (haemorrhage, 

additional use of uterotonics, adverse effects) means that the results of 

this study are not highly reliable.  Despite the trend towards more frequent 
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postpartum haemorrhage among the women who used rectal misoprostol, 

the results were not statistically significant.  Use of rectal misoprostol was 

associated with a significant increase in shivering and pyrexia.  

Results similar to those of the Cochrane Library review were obtained by 

two systematic reviews conducted by other authors in 2003 and 2004. 

[8,9] 
 

Practical Implications 

According to the systematic reviews and meta-analyses, which included 

randomized clinical trials of high methodological quality, (evidence level 

1a), use of injectable uterotonics (intravenous or intramuscular oxytocin or 

ergometrine preparations) as part of active management of the third stage 

of labour is more effective than misoprostol in preventing postpartum 

haemorrhage.  Misoprostol is associated with increased risk of postpartum 

haemorrhage and with additional use of uterotonics.  It is also associated 

with greater risk of prostaglandin-related side-effects  As the rate of side-

effects observed is high and as they may occur up to 12 hours after the 

drug's administration, [10] it is unlikely that higher doses of oral 

misoprostol may be evaluated for routine prevention of postpartum 

haemorrhage in healthy women.  Consequently, misoprostol should not 

replace injectable uterotonics in hospitals and clinics which routinely 

practice active management of the third stage of labour.  

 

However, the situation in many parts of the world, and especially in the 

less-developed countries, is very different from the ideal conditions 

described in the randomized clinical studies because oxytocins are not 

readily available on account of storage problems or because there is no 

equipment for parenteral administration.  In addition, in these countries 

many deliveries occur at home.  In contrast, misoprostol does not need 
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refrigeration, may be administered orally and in many countries is cheaper 

than injectable uterotonics.  Accordingly, in places where injectable 

oxytocins are not readily available or where there are problems storing 

them or administering them parenterally, oral misoprostol represents a 

reasonable intervention to prevent postpartum haemorrhage.  A study is 

currently under way in India of administration of misoprostol by midwives 

to women giving birth at home or in minimally equipped health-care 

facilities.[11]  In addition, there are reports from Indonesia of parturients 

self-administering misoprostol as soon as the infant is born [12]  

 

Indications 

 

Misoprostol may be used as part of active management of the third stage 

of labour to prevent postpartum haemorrhage in places where 

administration of injectable uterotonics poses problems.  

 

Contraindications 
 

Misoprostol must not be administered to women with known 

hypersensitivity to the drug or to prostaglandins. 

 

Warnings and precautions 
 

Misoprostol should not be given to breastfeeding mothers as it may cause 

diarrhoea in infants. 
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Doses and routes of administration  
 

A 600 µg single dose via the oral route.  It may be administered rectally, 

with a direct 600 µg dose or as a micro-enema by dissolving 600 µg in 5 

ml of saline.  

 

Adverse reactions 
 

The most common adverse effects are shivering, a body temperature of 

� 38 °C, diarrhoea, abdominal pain, nausea, vomiting,  headache, 

constipation and vertigo.  

 

Pharmacokinetics  
 

Misoprostol is rapidly absorbed in the gastrointestinal tract after oral 

administration; it can be detected in plasma after 2 minutes and reaches 

its maximum level after 20 minutes.[13]  After rectal administration, the 

maximum serum level is lower than with oral administration, and is 

attained on average 23 minutes later.[14]  Generally speaking, the oral 

route offers more rapid but shorter uptake, while with the rectal route, 

uptake is slower but its effect longer lasting.  Some authors have found 

that the sublingual route offers faster uptake, longer duration and greater 

bioavailability.  
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USE OF MISOPROSTOL TO TREAT POSTPARTUM HAEMORRHAGE 

 

Background 

 

Postpartum haemorrhage may occur despite active management of 

labour.  A crucial aspect of postpartum haemorrhage is treatment with 

uterotonics, oxytocin and/or ergometrine being the most commonly used 

drugs. In 1998, O'Brien et al. [15] reported that rectal administration of 

1000 µg of misoprostol to 14 women with postpartum haemorrhage 

unresponsive to oxytocin, ergometrine or both, produced sustained uterine 

contraction within three minutes after administration with 100% efficacy in 

controlling the haemorrhage.  Since that preliminary report, five additional 

observations have been published. [16-20]  The results of the six 

uncontrolled trials so far published may be summarized as follows: 41 

women treated, 32 with 1000 µg of misoprostol administered rectally, 5 

with 200 µg administered rectally, 2 with 200 µg administered orally 

repeated after 2 hours and 2 women with 800 µg administered by the 

intrauterine route.  In 39 of the 41 women (95%) misoprostol controlled the 

haemorrhage.   

In 2001, Adekanmi et al. [17] reported successful use of 800 µg of 

misoprostol inserted into the uterine cavity of a woman with severe 

recurrent postpartum haemorrhage.  The authors suggested that use of 

intrauterine misoprostol should be considered for women with intractable 

uterine haemorrhage before resorting to hysterectomy.  The same year, 

Lokugamage et al. [21] published the results of a single blind randomized 

clinical trial comparing use of intramuscular Syntometrine combined with 

an oxytocin infusion (n=32) versus 800 µg of rectally administered 

misoprostol (n=32) to treat primary postpartum haemorrhage in a teaching 

hospital in South Africa.  The primary outcome measure was subjective 
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cessation of the haemorrhage within 20 minutes following administration of 

treatment.  In comparison with the Syntometrine-oxytocin combination, 

rectally administered misoprostol showed a statistically significant 

reduction in the number of women who continued bleeding 20 minutes 

after administration of the treatment (6% versus 34%; RR, 0.18; 95% CI, 

0.04-0.67).  In addition, 2 hours after administration, the misoprostol group 

had stronger uterine contractions than those given the syntometrine-

oxytocin combination.  This study, however, lacked the necessary 

statistical power to evaluate the affects of rectally administered 

misoprostol on maternal morbidity and mortality or hysterectomy rates.  
 

In August 2004, Hofmeyr et al.[22] published the results of a 

randomized double blind controlled clinical trial carried out in South 

Africa with a placebo, the objective of which was to determine the 

collateral effects and effectiveness of high doses of misoprostol to 

treat postpartum haemorrhage.  A total of 244 women who had 

received routine management of the third stage of labour with 

oxytocin or Syntometrine and with “greater than usual” postpartum 

bleeding related to uterine hypertonia took part in the study.  All the 

women were given the usual treatment with infusions and 

uterotonics.  They were subsequently assigned to the misoprostol 

group (a combination of 200 µg orally plus 400 µg sublingually and 

400 µg rectally) or to similar placebos.  Six women were excluded 

because it was not known to which group they had been assigned.  

The misoprostol group showed a trend to reduction of the 

haemorrhage to � 500 ml one hour after being recruited into the study 

(6/117 versus 11/120, RR 0.56; 95% CI, 0.21-1.46).  There were no 

statistically significant differences in average blood loss, < 6 g/dl 

haemoglobin levels or blood transfusion one day after birth.  Among 

���������	

��� 244-6=138 

���������	
���� 117+120=137 
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the women assigned to the misoprostol group, there was a higher 

risk of shivering (63/116 versus 30/118; RR 2.14; 95% CI, 1.50-3.04) 

and pyrexia > 38.5°C (11/114 versus 2/118; RR 5.69;  95% CI, 1.29-

25).  Three of the women in the misoprostol group underwent a 

hysterectomy and one of them died.  Two other women also died in 

this group.  There were no maternal deaths or hysterectomies in the 

placebo group.  In conclusion, this study did not confirm the benefits 

of misoprostol in treating postpartum haemorrhage reported by the 

earlier studies.  A number of methodological problems related with 

this study should be mentioned.  the fact that one of the criteria for 

inclusion was defined imprecisely as “greater than usual bleeding” 

and that the women were able to receive detailed information on the 

study and to sign an informed consent form may have led to the 

selection of women presenting less severe cases.  In addition, the 

study has little statistical power to detect a statistically significant 

reduction in the primary outcome measures.  

At the end of 2004, Walraven et al. [23] reported the results of a 

placebo randomized clinical trial comparing administration of a 

combination of  200 µg of oral and  400 µg of sublingual misoprostol 

to treat postpartum haemorrhage in addition to routine management. 

A total of 160 women with vaginal delivery, a history of active 

management of labour with uterotonics, haemorrhage � 500 ml and 

uterine atonia as a possible etiological factor were included in the 

study.  Additional average blood loss was 325 ml (95% CI  265-384 

ml) with misoprostol and 410 ml (95% CI, 323-498 ml) with the 

placebo.    
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Practical implications 

At the time of writing, in February 2005, there is insufficient evidence 

to authorize recommending the use of misoprostol to treat 

postpartum haemorrhage.  Because misoprostol has considerable 

potential for reducing maternal mortality from postpartum 

haemorrhage, essentially in less developed countries, there is an 

urgent need for randomized clinical trials to evaluate its efficacy and 

safety before recommending it for routine use to treat postpartum 

haemorrhage.  Future studies will need to use large enough sample, 

recruit women with severe postpartum haemorrhage and evaluate 

the appropriate routes of administration and doses. 
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Table 1. Meta-analysis of oral misoprostol versus no uterotonic/placebo 
 
 
 
 
Result   

No. of 
studies 

 

misoprostol 
n/N 

Placebo 
n/N 

 
RR (95% CI) 

Postpartum haemorrhage >500 
ml  
   600 µg 

 
3 

 
54/217 

 
65/254 

 
0.98 (0.72-1.33) 

Additional use of uterotonics 
   600 µg 
   400 µg  

 
3 
2 

 
79/531 
49/450 

 
90/534 
56/450 

 
0.89 (0.67-1.17) 
0.88 (0.61-1.26) 

Blood transfusion 
   600 µg 
   400 µg 

 
2 
2 

 
1/499 
1/450 

 
3/500 
2/450 

 
0.43 (0.06-2.90) 
0.60 (0.08-4.52) 

Manual removal of placenta 
   600 µg 
   400 µg 

 
2 
2 

 
4/500 
1/450 

 
3/500 
3/450 

 
1.33 (0.30-5.93) 
0.43 (0.06-2.89) 

Afterbirth >30 mins. 
   600 µg 
   400 µg 

 
2 
2 

 
9/499 
9/450 

 
5/500 
4/450 

 
1.80 (0.61-5.34) 
2.25 (0.70-7.26) 

Nausea 
    600 µg 
   400 µg 

 
2 
1 

 
6/499 
1/199 

 
1/499 
0/199 

 
4.33 (0.74-25.46) 
3.00 (0.12-73.21) 

Vomiting 
   600 µg 
   400 µg 

 
2 
1 

 
12/685 
1/199 

 
4/719 
1/199 

 
3.21 (1.06-9.75) 
1.00 (0.06-15.88) 

Headache 
   600 µg 
   400 µg 

 
2 
1 

 
5/499 
2/199 

 
2/499 
0/199 

 
2.20 (0.50-9.77) 
5.00 (0.24-103.5) 

Abdominal pain 
   600 µg 
   400 µg 

 
2 
2 

 
59/499 
10/449 

 
33/499 
9/449 

 
1.79 (1.20-2.67) 
1.11 (0.45-2.72) 

Diarrhoea 
   600 µg 
   400 µg 

 
2 
1 

 
1/499 
0/199 

 
1/499 
0/199 

 
1.00 (0.06-15.91) 
No estimable 

Shivering 
   600 µg 
   400 µg 

 
4 
2 

 
226/716 
113/449 

 
64/753 
43/449 

 
3.53 (2.75-4.53) 
2.63 (1.90-3.63) 

Pyrexia (�  38°C) 
   600 µg 
   400 µg 

 
3 
1 

 
145/685 
28/200 

 
18/719 
5/200 

 
7.91 (4.95-12.64) 
5.60 (2.21-14.21) 
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Table 2. Meta-analysis oral misoprostol versus injectable uterotonics 
 
 
Result   

No. of 
studies 

 

misoprostol 
n/N 

 

Placebo 
n/N 

 
RR (95% CI) 

Maternal death 600 µg 1 2/9264 2/9266 1.00 (0.14-7.10) 

Postpartum haemorrhage >1000  
ml  
   600 µg 
   500 µg 
   400 µg 

 
7 
2 
4 

 
410/11360 

12/521 
36/1068 

 
307/11389 

13/519 
25/1093 

 
1.34 (1.16-1.55) 
0.92 (0.43-1.98) 
1.48 (0.90-2.44) 

Postpartum haemorrhage >500 
ml  
   600 µg 
   500 µg 
   400 µg  

 
7 
2 
4 

 
1793/9213 

79/521 
151/1067 

 
1248/9227 

73/519 
112/1091 

 
1.42 (1.34-1.52) 
1.08 (0.82-1.41) 
1.39 (1.11-1.73) 

Additional use of uterotonics 
   600 µg 
   500 µg 
   400 µg  

 
5 
2 
4 

 
1691/10791 

74/521 
137/1033 

 
1205/10800 

51/519 
77/1067 

 
1.40 (1.31-1.51) 
1.45 (1.03-2.02) 
1.83 (1.41-2.38) 

Blood transfusion 
   600 µg 
   500 µg 
   400 µg 

 
6 
2 
4 

 
102/11181 

9/521 
7/1001 

 
127/11191 

11/519 
7/1033 

 
0.80 (0.62-1.04) 
0.81 (0.34-1.95) 
1.04 (0.38-2.83) 

Manual removal of placenta 
   600 µg 
   500 µg 
   400 µg 

 
5 
1 
`2 

 
234/10797 

11/501 
8/624 

 
242/10809 

15/499 
11/644 

 
0.97 (0.81-1.16) 
0.73 (0.34-1.57) 
0.74 (0.30-1.83) 

Afterbirth >30 min. 
   600 µg 
   500 µg 
   400 µg 

 
4 
1 
1 

 
22/1761 
13/501 
1/243 

 
21/1765 
14/499 
1/256 

 
1.05 (0.58-1.91) 
0.92 (0.44-1.95) 
1.05 (0.07-16.8) 

Nausea 
   600 µg 
   500 µg 
   400 µg 

 
5 
1 
3 

 
126/10786 
138/445 
12/593 

 
102/10807 
175/401 
12/615 

 
1.26 (0.98-1.62) 
0.71 (0.59-0.85) 
1.05 (0.48-2.27) 

Vomiting 
   600 µg 
   500 µg 
   400 µg 

 
7 
1 
4 

 
116/11360 

79/445 
15/1029 

 
80/11387 
77/401 

22/1072 

 
1.47 (1.111.95) 
0.92 (0.70-1.23) 
0.72-0.38-1.37) 

Diarrhoea 
   600 µg 
   500 µg 
   400 µg 

 
4 
1 
4 

 
61/10061 
17/445 
6/1011 

 
22/10065 
14/401 
6/1051 

 
2.73 (1.69-4.40) 
1.09 (0.55-2.19) 
1.06 (0.36-3.13) 

Headache 
   600 µg 
   500 µg 

 
2 
1 

 
91/1113 
46/445 

 
95/1126 
78/401 

 
0.97 (0.74-1.28) 
0.53 (0.38-0.75) 

Shivering 
   600 µg 
   500 µg 
   400 µg 

 
7 
2 
4 

 
2242/11359 

332/465 
262/1041 

 
685/11387 
155/421 
144/1071 

 
3.29 (3.03-3.56) 
1.94 (1.69-2.23) 
1.88 (1.58-2.25) 

Pyrexia (�  38°C) 
   600 µg 
   500 µg 
   400 µg 

 
7 
1 
2 

 
721/11344 

0/20 
22/438 

 
106/11365 

0/20 
7/455 

 
6.78 (5.55-8.30) 
No estimable 
3.26 (1.41-7.54) 
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Table 3. Meta-analysis de rectal misoprostol versus injectable uterotonics 
 
 
 
Result   

No. of 
studies 

 

misoprostol 
n/N 

Placebo 
n/N 

 
RR (95% CI) 

Postpartum haemorrhage >1000 
ml  
   600 µg 
   400 µg 

 
1 
2 

 
17/396 
15/477 

 
14/407 
15/500 

 
1.25 (0.62-2.50) 
1.05 (0.53-2.05) 

Postpartum haemorrhage >500 
ml  
   600 µg 
   400 µg 

 
1 
3 

 
39/396 
82/708 

 
33/407 
77/733 

 
1.21 (0.78-1.89) 
1.11 (0.87-1.43) 

Additional use of uterotonics 
   400 µg  

 
3 

 
71/592 

 
45/618 

 
1.64 (1.16-2.31)  

Blood transfusion 
   600 µg 
   400 µg 

 
1 
3 

 
12/396 
4/592 

 
13/407 
3/618 

 
0.95 (0.44-2.05) 
1.40 (0.31-6.19) 

Manual removal of placenta 
   400 µg 

 
1 

 
1/110 

 
6/113 

 
0.17 (0.02-1.40)  

Afterbirth >30 mins. 
   600 µg   

 
1 

 
12/396 

 
2/407 

 
6.17 (1.39-27.4)  

Nausea 
   400 µg 

 
1 

 
8/105 

 
5/110 

 
1.68 (0.57-4.96) 

Vomiting 
   600 µg 
   400 µg 

 
1 
2 

 
2/396 
8/428 

 
2/407 
5/447 

 
1.03 (0.15-7.26) 
1.67 (0.56-5.02) 

Headache 
   400 µg 

 
1 

 
9/105 

 
4/110 

 
2.36 (0.75-7.42) 

Abdominal pain 
   400 µg 

 
1 

 
12/105 

 
13/110 

 
0.97 (0.46-2.02) 

Diarrhoea 
   600 µg 
   400 µg 

 
1 
1 

 
11/396 
0/323 

 
9/407 
2/338 

 
1.26 (0.53-3.00) 
0.21 (0.01-4.34) 

Shivering 
   600 µg 
   400 µg 

 
1 
3 

 
47/396 

156/587 

 
16/407 
73/613 

 
3.02 (1.74-5.23) 
2.23 (1.74-2.86) 

Pyrexia (�  38°C) 
   600 µg 
   400 µg 

 
1 
1 

 
16/396 20/107 

 
6/407 

12/112 

 
2.74 (1.08-6.93) 
1.74 (0.90-3.39) 

 
                                                                                     
 
 
 
 
 


