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Background

Sometimes it is necessary to bring on labour artificially because of safety concerns for the mother or offspring. Methods of preparing uterine cervix and inducing labour include administration of oxytocin, prostaglandins, prostaglandin analogues, mifepristone, extra-amniotic saline solution infusion, or mechanical procedures (amniotomy, intracervical Foley catheter, hygroscopic cervical dilators, digital stretching of the cervix and sweeping of the membranes, and nipple stimulation). There is a great concern about their effectiveness and safety. The main problems experienced during induction are ineffective labour and excessive uterine activity, which may cause fetal and maternal distress. Both problems may lead to an increased risk of caesarean section.

When the cervix is unfavourable (low cervical Bishop score) in the third trimester or when uterine evacuation is needed in the first or second trimesters (absence of oxytocin receptors in the pregnant uterus) – oxytocin presents a high failure rate for labour induction. In addition, its continuous intravenous infusion has to be constantly monitored. 

In those cases, prostaglandin preparations have proved to be beneficial, but most of them are expensive and unstable at room temperature.

Mifepristone, an antiprogestogenic steroid, is used as pre-treatment. It facilitates uterine response to subsequent administration of a prostaglandin. 

Mechanical methods for those purposes may be less effective and may increase the risk of infection if labour does not proceed promptly. For instance, artificial rupture of membranes may increase the vertical transmission of specific maternal infections such as HIV.                                

A synthetic prostaglandin E1 analogue – misoprostol – is only approved for prevention and treatment of NSAID-associated peptic ulcers. However, it has been extensively studied and widely used for obstetric and gynaecological indications, such as pre-induction cervical ripening (3rd trimester), labour induction (3rd trimester, especially at low Bishop scores), evacuation of the uterus after pregnancy failure or for various medical reasons (2nd trimester) 1, and primary postpartum haemorrhage 2,3. It has been shown to be an effective myometrial stimulant of the pregnant uterus, even at the beginning of pregnancy. Thus, it is also an effective abortive agent. The concern about its widespread use as a self-medication has justified the non-approval for marketing in various countries, mainly where the abortion is considered illegal. The use of misoprostol for obstetric indications is not approved of the Food and Drug Administration (FDA). In 2001, the Brazilian National Pharmacovigilance Agency (ANVISA) licensed 25mcg misoprostol, as a vaginal tablet, restricted for hospital use4. Even unlicensed, the use of misoprostol in pregnancy is increasingly common, because it is inexpensive, easily stored at room temperature, effective in causing uterine contractions, and has few systemic side effects. It is faster absorbed orally than vaginally, with higher peak serum level, but vaginally absorbed serum levels are more prolonged. Misoprostol is associated with locally mediated effects. Its oral use may be convenient, but high doses could cause uterine hyperstimulation and uterine rupture. Vaginal use of lower doses seems to be associated with less uterine hyperstimulation. Clinical settings in developing countries hope to reduce maternal mortality by judicious use of misoprostol for obstetric and gynaegological indications.
Aims of the search: To assess the effectiveness and safety of misoprostol in obstetric and gynaecological indications, in order to decide on its inclusion as 200(g tablets in the 13th edition of WHO Model List of Essential Medicines. 



   

  

Methods: A Medline search for systematic reviews and randomised controlled trials (RCTs), from 2000 to 2003, yielded 16 systematic reviews (8 in The Cochrane Library, Issue 1, 2003), 1 meta-analysis and 75 RCTs. These studies have compared oral and vaginal misoprostol with placebo, oxytocin, dinoprostone, gemeprost, oestrogens, isosorbide mononitrate, mifepristone, extra-amniotic saline solution infusion, and mechanical procedures (amniotomy, intracervical Foley catheter, laminaria tents, membrane sweeping) for pre-induction cervical ripening, labour induction, uterine evacuation after pregnancy failure (2nd. trimester), and prevention and treatment for primary postpartum haemorrhage. Primary endpoints were cervical ripening in 12 and 24 hours, vaginal delivery within 24 hours, percentage of abortion in 24 hours, incomplete abortion, viable pregnancy, caesarean delivery rate, uterine hypertonus with fetal heart change, neonatal and maternal morbidity. Additionally, a Memorandum from Makerere University, a Misoprostol Literature Review (Program for Appropriate Technology in Health, 2nd ed., 2001), and “Misoprostol for Women´s Health: A Review” were reviewed.
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EFFECTIVENESS 







                             Pre-induction cervical ripening at term - widespread availability of pre-induction cervical ripening agents has contributed to the rising trend in labour induction. Approximately half of all women undergoing an induction of labour will have an unfavorable cervix that will require some ripening agent. Pharmacologic and mechanical dilator techniques have been proven to ripen the unfavourable cervix. A topically applied prostaglandin product, containing either gemeprost or misoprostol, is the most popular means to soften and dilate the cervix5. A Cochrane Review (10 October 2002) 6 compared intravaginal misoprostol with placebo (5 small studies), vaginal prostaglandins (23 trials with 3282 participants), intracervical prostaglandins (13 trials with 1810 participants), and oxytocin (14 trials with 1767 participants). Misoprostol was associated with increased cervical ripening after 12 and 24 hours and reduced failure to achieve vaginal delivery within 24 hours in all comparisons. Epidural analgesia was used less frequently with misoprostol in comparison with the other vaginal prostaglandins (six trials, RR: 0.91; 95%CI: 0.84-0.99) and oxytocin (two trials, RR: 0.64; 95%CI: 0.48-0.86). Oxytocin augmentation was reduced with misoprostol versus vaginal (23 trials, RR: 0.64; 95%CI: 0.56-0.73) and intracervical prostaglandins (10 trials, RR 0.58, 95% CI 0.52 to 0.64). There was a trend toward reducing the need for caesarean sections, but the results showed differences among trials. There was a trend toward fewer admissions to neonatal intensive care unit with low-dosage regimens of misoprostol. No differences in perinatal or maternal outcome were shown. A meta-analysis7 did not identify significant differences in clinical outcomes between dinoprostone vaginal insert and alternatives (including misoprostol) used for cervical ripening at term. A RCT8 compared the efficacy of intravaginal misoprostol (50 micrograms) to intracervical dinoprostone gel for pre-induction cervical ripening in 61 patients whose cervices were unfavourable (Bishop score: 4). Eighteen women (56%) in the misoprostol group and five (17%) in the dinoprostone group achieved cervical ripening within 12 hours (P = 0.007). Fewer doses of misoprostol were required to achieve cervical ripening, and the interval from induction to delivery was shorter in the misoprostol group. Sixteen patients (50%) in the misoprostol group versus 26 (90%) in the dinoprostone group required oxytocin augmentation (P = 0.008). There was no significant difference in mode of delivery or neonatal outcome between the two groups. A double-masked RCT9 compared intravaginal misoprostol with low-dose minimal-escalation oxytocin for cervical ripening. There was a lesser interval from the initial administration to delivery in the misoprostol group. The vaginal delivery rates were not significantly different in both groups (61% vs. 66%). Fetal intolerance to labour as indication for caesarian delivery occurred in 27% versus 8% (P < 0.05) in misoprostol and oxytocin groups, respectively, whereas labour abnormalities as cause were more common in the oxytocin group (26% versus 10%; P < 0.05). A RCT10 compared intravaginal misoprostol followed by intravenous oxytocin versus extra-amniotic saline solution infusion with concomitant oxytocin for cervical ripening and labour induction in 200 women with unfavourable cervices. Extra-amniotic saline solution infusion yielded faster induction than misoprostol, and a better profile of safety. Another RCT11 compared the efficacy of intravaginal misoprostol tablets with transcervical Foley catheter for pre-induction cervical ripening in 111 women with unfavourable cervices (Bishop score less than 6). No statistically significant differences were observed in Bishop score changes, pre-induction cervical ripening times, and total induction times between groups. There was no statistically significant difference in mode of delivery or adverse neonatal outcomes. A comparison12 among intravaginal misoprostol, intracervical Foley catheter, or a combination prostaglandin E2 gel and Foley catheter for pre-induction cervical ripening in 205 women with unfavourable cervices showed a lesser oxytocin requirement in the misoprostol group when compared with the other two groups.

induction of labour at term – the medical reasons for labour induction are post-term pregnancy, prelabour rupture of membranes, and hypertensive disorders. Multiple trials have proven that vaginally applied misoprostol is an effective agent for labour induction in term pregnancy13. Oral use would be particularly attractive because of easy and non-invasive administration. A Cochrane Review (1 December 2000) 14 included RCTs which compared oral misoprostol with placebo (1 trial with 80 participants), intravaginal dinoprostone (2 trials with 962 participants), intracervical dinoprostone (1 trial with 200 participants), oxytocin (2 trials with 188 participants), and vaginal misoprostol (7 trials with 1,278 participants) for induction of labour in women with a viable fetus in the third trimester of pregnancy. Compared with placebo, oral misoprostol reduced the need for oxytocin infusion and shortened the time between induction and delivery (8.7 hours; 95% CI: 6.0-11.3). Compared with vaginal dinoprostone, induction to delivery interval was somewhat shorter in the vaginal misoprostol group (weighted mean difference 2.78 hours; 95%CI: 0.72-4.84). The comparison of a high single oral dose of misoprostol with intracervical dinoprostone did not show a statistically significant difference in achieving vaginal delivery within 24 hours (76% vs. 50%; RR 0.72; 95%CI: 0.52-1.00). In two comparisons with intravenous oxytocin, there was no significant difference in prespecified outcomes. Different oral regimens of misoprostol seemed to be less effective than vaginal preparation. More women who used oral misoprostol did not achieve vaginal delivery within 24 hours compared with those who used vaginal misoprostol (50% vs.39.7%; RR: 1.27; 95% CI: 1.09-1.47). The caesarean section rate was lower in the oral misoprostol group compared with the vaginal misoprostol group (16.7% vs. 21.7%; RR: 0.77; 95% CI: 0.61- 0.97). Three studies suggested that higher oral doses (100 mcg or more) are more effective, but successful vaginal delivery within 24 hours have to be carefully balanced against serious adverse outcomes. A meta-analysis15 including the results of 8 RCTs (1,000 women) has shown more effectiveness of misoprostol for determining vaginal delivery in the first 24 hours (OR 2,64; IC95%: 1,87 – 3,71) and a shorter induction-to-delivery interval (4,5 hours) in comparison to controls. Compared with oral misoprostol, the effectiveness of mechanical methods was similar (34% versus 30%; RR: 1.15; 95% CI: 0.80-1.66) 16.

Uterine evacuation - in the first and second trimesters of pregnancy there is a poor response to oxytocin. Thus, the induction of labour in women with dead fetus in these periods has better results with prostaglandins (gemeprost, misoprostol, dinoprostone) rather than oxytocin. Pre-treatment with mifepristone can facilitate the process of medical abortion. Different responses have been observed related to gestational age. A meta-analysis17 estimated the efficacy of mifepristone + misoprostol, mifepristone + other prostaglandin analogues and methotrexate + misoprostol in different periods of gestation. The efficacy decreased with increasing gestational age, and differences by regimen were not statistically significant, except at gestational age > or = 57 days. In this condition, success was lower for mifepristone + misoprostol than for mifepristone + other prostaglandin analogues (85% [95%CI: 78-91%] versus 95% [95%CI: 78-91%]; P=0.006). The mean rates of complete abortions were the same for all regimens: 94-96% (for gestations < or = 49 days) and 91% (for gestations < or = 50-56 days). For medical abortion in the first trimester, a single dose of mifepristone followed 48 hours later with gemeprost or oral misoprostol has been licensed in most countries in Europe and the United States. Their efficacy and safety were comparable to vacuum aspiration at the same gestation18. A small RCT19 compared vaginal misoprostol with surgical treatment (dilatation and curettage) in patients who were diagnosed with pregnancy failure before 12 weeks of pregnancy. Fifteen patients in the misoprostol group (60%; 95%CI: 41%-79%) had successful pregnancy termination and not required curettage. Thus, intravaginal misoprostol represents a reasonable alternative to immediate surgical therapy. For induction of abortion in the second trimester, gemeprost versus vaginal misoprostol, both with mifepristone as pre-medication, were compared. No significant difference had been shown in time to achieve abortion (6.6h vs. 6.1h; P= 0.22), cumulative abortion rates at 24 hours (96% vs. 94%), need of surgical evacuation (12% vs.10%), and incidence of side effects, respectively20. Vaginal misoprostol is compared with placebo in 54 women with gestations of up to 12 weeks whose diagnosis of blighted ovum had been made by transvaginal ultrasound21. The complete abortion rate was significantly higher in misoprostol group compared with placebo group (63% vs.18.5%, respectively; P<0.05), but misoprostol use was associated with significantly higher abdominal pain. A multicenter study22 randomised 176 women with missed abortion to mifepristone + vaginal misoprostol, vaginal misoprostol alone and misoprostol + conventional surgical evacuation. Vaginal misoprostol was effective in most patients. Pre-treatment with mifepristone did not increase the success rate. In comparison with prostaglandin E2 gel, vaginal misoprostol showed no significant differences in the time of induction. Its rate of resolution is 89% in 24 hours23. Oral and vaginal misoprostol were compared for midtrimester termination of pregnancy in 114 women24. The mean induction-to-delivery interval was significantly shorter for the vaginal group. Significantly more patients in the vaginal group delivered in 24 hours (85.1% vs. 39.5%; P < 0.01). More patients in the oral group required changes in the method of induction when occurred failure after 24 hours (38.2% vs. 7%; P <0.01). Fever was the only complication seen in the vaginal group (25% vs. 6.7%; P=0.01). A recent RCT25 compared oral and vaginal misoprostol for the termination of second and third trimester pregnancy in cases of intrauterine fetal death. In the oral group the mean induction-to-delivery time was significantly shorter and delivery number within 24 hours was significantly higher, but with more gastrointestinal side effects. A RCT26 compared the efficacy of intra-amniotic injection of PGF2alpha versus vaginal misoprostol after pre-treatment with intracervical luminaria for the termination of second trimester pregnancies with live fetuses. Misoprostol proved to be more effective and less painful than PGF2alpha.

Prevention and treatment of primary postpartum haemorrhage (3rd stage of labour) - to evaluate prophylactic prostaglandin use in postpartum haemorrhage, a Cochrane review (21 May 2002) 27 included 17 misoprostol and 8 intramuscular prostaglandin trials. Oral misoprostol was associated with more blood loss in comparison to conventional injectable uterotonics. Intramuscular prostaglandins reduced blood loss, but had more side effects than conventional uterotonic. In this context, neither intramuscular prostaglandins nor misoprostol are preferable to conventional injectable uterotonics, mainly for low-risk women. A new Cochrane review28 commented one trial which compared rectally administered misoprostol versus intramuscular syntometrine + oxytocin infusion. Misoprostol showed a statistically significant reduction in the number of women who continued to bleed after parturition and in those who required medical co-interventions to control the bleeding (6% versus 34%; RR 0.18; 95%CI: 0.04-0.67). There was no significant difference between the two groups regarding surgical interventions to control intractable haemorrhage.


          



              

Protocol comparisons
Dose - comparison29 between 25 mcg versus 50 mcg intravaginal misoprostol for cervical ripening and labour induction showed the higher dose was associated with a shorter interval to vaginal delivery, greater proportion of deliveries within 24 hours, and less frequent need for oxytocin augmentation, but it is unclear whether it is as safe as the 25mcg dose. Another similar study30 (n=114) showed the same results in relation to time until delivery and need for oxytocin augmentation. In contrast, more women achieved vaginal delivery with 25mcg misoprostol (79.3 vs. 60.7%; P < 0.05). The proportions of patients with tachysystoles and hypersystoles were not significantly different between the two groups. The rate of caesarean sections due to non-reassuring foetal status was higher with the higher dose (28.6 vs. 10.3%; P < 0.05). The number of neonates with a low 1-min Apgar score (<7) was significantly higher in the 50mcg misoprostol group (26.8 vs. 8.6%; P < 0.05), but 5-min Apgar scores and umbilical artery blood gas values at the time of delivery were not significantly different between groups. One patient in the 25mcg group suffered uterine rupture. Two studies used oral 200mcg misoprostol, dose that was associated with more tachysystole, but without evidence of better effectiveness in comparison with low-dose vaginal misoprostol14.

Route of administration - misoprostol has been administered through oral, sublingual, buccal, vaginal and rectal routes. A RCT31 compared oral (100mcg) versus vaginal misoprostol (25mcg) given every 3-4 hours for induction. There was no statistical difference in delivery time, caesarean section rate, adverse effects and neonatal outcomes in vaginal and oral arms. A non-blinded RCT32 compared the efficacy of repeated sublingual (50mcg) versus oral misoprostol (100mcg). Both schedules had the same efficacy and safety profile. The women preferred oral route in comparison with sublingual one. Another RCT33 compared buccal misoprostol with intravaginal misoprostol for cervical ripening. The efficacy was similar between the two groups, but the incidence of tachysystole was higher in the buccal group than in the vaginal group (28 occurrences vs. 15 occurrences; P=0.01).

Preparation - most studies mentioned the use of misoprostol tablets in different concentrations. One trial (n=467 participants) 34 compared vaginal gel versus tablets.  The mean intervals from drug administration to start induction of labour (13.8 h vs. 18.2 h) and delivery (22.4 h vs. 29.0 h) were significantly shorter in the tablet group than in the gel group (P < 0.01 for both). Oxytocin and epidural use and the mean number of misoprostol insertions (1.4 vs. 1.9) were lower in the tablet group than in the gel group (P < 0.05 for all).

Procedure - a RCT35 estimated the efficacy of 50mcg intravaginal misoprostol as tablets moistened with 1 mL of 3% acetic acid solution or dry tablets for labour induction. There was no statistically significant difference for the interval to vaginal delivery, need for oxytocin augmentation, proportion of patients delivered after a single dose, intrapartum complications (tachysystole and uterine hyperstimulation), mode of delivery, or perinatal outcomes. 

RISKS










          Some trials reported uterine contraction abnormalities (tachysystole, hypertonus and hyperstimulation), increased frequencies of meconium passage, neonatal acidaemia and caesarean delivery for fetal distress in association with repeated higher doses (50mcg or more) of vaginal or oral misoprostol given for cervical ripening and labour induction. However, low-dose vaginal misoprostol (25mcg, every four or six hours) appears to have a more favourable profile6, 13. Uterine rupture is considered a rare complication of labour induction with misoprostol, but it happened even with low-dosage use. It is important to keep in mind that uterine rupture could be associated with other inductive methods. In a retrospective review36 of labour induction in 575 women with previous caesarean section, the rate of uterine rupture was 5/172 (2.9%) for prostaglandin E2 gel, 1/129 (0.76%) for intracervical Foley catheter, and 2/274 (0.74%) for induction not requiring cervical ripening compared with 7/1544 (0.45%) for spontaneous trial of labour. Use of misoprostol for second trimester termination of pregnancy has been associated with uterine rupture, particularly when combined with oxytocin infusion. Minor complications were associated with self-induced abortion in 458 women who reported use of misoprostol, mainly by oral route (65%), with a median dose of 800 micrograms. Only 6% women administered it intravaginally37. One study reported the occurrence of three cases of an unusual congenital malformation of the skull in neonates whose mothers had taken misoprostol orally and/or vaginally in the first trimester of pregnancy to induce abortion38. Teratogenic abnormalities of extremities were also reported.

Pre-induction cervical ripening at term - a Cochrane review6 showed higher incidence of uterine hyperstimulation with intravaginal misoprostol versus all the other methods reviewed. Meconium stained liquor was increased with vaginal misoprostol in comparison with vaginal and intracervical prostaglandins. There were no statistically significant differences in perinatal or maternal outcomes associated with vaginal misoprostol in comparison with vaginal prostaglandins, intracervical prostaglandins and oxytocin. Lower doses of vaginal misoprostol were associated with less uterine hyperstimulation, with and without fetal heart rate changes, and a non-significant trend toward fewer admissions to neonatal intensive care unit. Use of a gel preparation of misoprostol versus tablet was associated with less uterine hypertonus. However, the apparent increase in uterine hyperstimulation is of concern. Doses not exceeding 25 micrograms every four hours may have similar risk of uterine hyperstimulation to conventional labour inducing methods. Serious maternal complications were reported in one study: one maternal death occurred in a primiparous woman, nine hours after a single dose (25mcg) of misoprostol and shortly after amnioinfusion and epidural analgesia, from amniotic fluid embolisation. No other maternal deaths and one perinatal death were reported. There was one uterine rupture. In Sciscione and co-workers study11 (n =111), uterine rupture occurred in one woman with two previous caesarean deliveries in the intravaginal misoprostol group. Other trial12 (n=205) showed a higher rate of uterine tachysystole with misoprostol, without increase in caesarean section rate.

Induction of labour at term - a Cochrane Review14 reported the results of 7 RCTs (1,278 women) that compared oral versus vaginal misoprostol for labour induction. Similar rates of uterine hyperstimulation with fetal heart rate changes were shown (8.5% vs. 7.4%; RR 1.11; 95%CI: 0.78-1.59, respectively), and there were no reported cases of severe neonatal or maternal morbidity. A systematic review29 compared repeated doses 25mcg versus 50mcg intravaginal misoprostol. Tachysystole and uterine hyperstimulation appeared to occur less frequently among women who received the lower dose of misoprostol. However, neonatal outcomes were similar for both doses. A RCT39 showed that a dose of 50 mcg of misoprostol yielded an increased risk of uterine contractile abnormalities and postpartum hemorrhage. A meta-analysis7 compared vaginal dinoprostone versus misoprostol. Uterine hypertonus with change in fetal heart and cesarean delivery rate were similar for both groups. In another meta-analysis (1,000 women) 15, tachysystole was more frequent with misoprostol (OR 2.70; 95% CI: 1.8 – 4.04), a dose-dependent effect. Uterine hyperstimulation was similar in placebo, dinoprostone gel, and 25mcg vaginal misoprostol groups. Other complications and admissions to neonatal intensive care unit did not significantly differ among misoprostol, dinoprostone and oxytocin. There was no reduction in rates of caesarean section. Clear disadvantages were seen with other agents, such as oral prostaglandin E240 or intravenous prostaglandin E2 and F2 alpha41, which determined vomiting and maternal systemic side effects (gastrointestinal, thrombophlebitis and pyrexia), respectively. The use of intravenous prostaglandin E2 and F2 alpha in this context has been limited by uterine hyperstimulation with and without changes in fetal heart rate. Mechanical methods42 had lower risk of hyperstimulation with fetal heart rate changes when compared with misoprostol (4% vs. 9%; RR: 0.41; 95%CI: 0.20-0.87). There was no difference in caesarean section rates between mechanical methods and prostaglandins. 

Recommendation 


        







                                    There are several criteria for a medicine to be listed in the WHO Model List of Essential Medicines. Among them efficacy and safety are of utmost importance. Based on contemporary evidence, misoprostol is effective in cervical ripening, labour induction, uterine evacuation in the first and second trimesters and as treatment in primary postpartum haemorrhage. In comparison with other conventional agents, it is stable at room temperature, less expensive, and has fewer systemic side effects. In doses of 25 micrograms every four or six hours, vaginal misoprostol is more effective than conventional methods of cervical ripening and labour induction. Consistent results from most references in the literature support the evidence of its efficacy. On the other hand, intravaginal misoprostol increases uterine hyperstimulation with fetal heart rate changes. Although no differences in perinatal and maternal outcomes were shown in systematic reviews and meta-analyses, the studies reviewed were not sufficiently large to exclude the possibility of uterine rupture, which has been reported anecdotally following misoprostol use in women with or without previous caesarian section. At the same time, it is important to remember that uterine rupture could be associated with other inductive methods. Several studies showed reduced rate and severity of complications among women who have used vaginal misoprostol compared with women who have used invasive methods for abortion. On the whole, there is considerable disagreement in trials addressing safety issues. Additionally, the lack of registration for obstetric and gynaecological indications is problematic. Thus, it is necessary to weigh the potential medical, social and economic benefits of vaginal misoprostol and its potential risks. If the final decision is favourable to the inclusion of misoprostol in the Model List, some restrictions, taking into account the best available evidence as well as local circumstances, have to be established, namely: availability in 25mcg tablets, administration via intravaginal route, and use only in organized health services with conditions to manage negative outcomes.

Lenita Wannmacher

25 February 2003
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