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Abstract
Background: Misoprostol and oxytocin are commonly prescribed drugs by obste-
tricians to induce labor and prevent postpartum hemorrhage. In Sudan, there is
no national guideline for prescribing these drugs. Thus, the prescribers follow the
international guidelines. Hence, our study aimed to evaluate the adherence of
Sudanese obstetricians to the international guidelines for dispensing misoprostol and
oxytocin.
Methods:A retrospective descriptive hospital-based study was performed at Saad Abu
Ella hospital through their medical files archived in 2018 using a checklist designed
by the researcher. Collected data were analyzed and presented in frequency tables
using the statistical package for social sciences (SPSS).
Results: A total of 357 medical files were evaluated, about 50% of cases examined
was in the 25–35 years age range, multigravida pregnant ladies were 62%. General
indications of oxytocin and/or misoprostol were induction of labor (17%), postpartum
hemorrhage prevention (PPH) after normal vaginal delivery (NVD) (30%) and cesarean
sections (32%), evacuation of incomplete miscarriage (20%), and termination of
pregnancy (1%). Compared to the guidelines, only 14% were given the recommended
regimens for labor induction; 9.4% of women who had undergone NVD were given
the recommended regimen to prevent PPH. While, 57% and 43% of the cases with
incomplete miscarriage and termination of pregnancy were given the recommended
regimens, respectively. Based on the correct indication, total adherence was estimated
to be 17%.
Conclusions: Higher percentages of cases with incomplete miscarriage and
intrauterine fetal death were given the recommended regimens to manage them.
While, lower percentages of the participants were given the recommended regimens
for labor induction and to prevent PPH.
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1. Introduction

Labor is a rhythmic process of contraction and relaxation of the uterine muscles with
progressive effacement and dilation of the cervix, leading to the expulsion of the fetus,
placenta, and membranes through the birth canal [1, 2]. This process can be natural or
induced by stimulating the uterine contraction before the spontaneous onset of labor,
with no complication [3]. In a life-threatening situation like severe antepartum hemor-
rhage and major cephalopelvic disproportion, the surgical cesarean section should be
performed [4]. One of the major complications that may occur during labor is postpartum
hemorrhage prevention (PPH) [2]. A pregnancy of up to 23 weeks can be terminated
and an embryo weighing up to 500 grams is expelled, this is called an incomplete
miscarriage, whereas, termination after 24 weeks of pregnancy and delivery with no
signs of life is called intrauterine fetal death (IUFD) [5, 6].

Due to these complications, maternal mortalities continue to be one of the most
serious and intractable health problems for women of reproductive age in low-income
countries [7, 8]. Misoprostol and oxytocin are the most common drugs used to treat
or prevent different complications related to pregnancy. Moreover, the ideal use of
these drugs by following the guidelines has great value in managing the complication
and reducing maternal mortality. In 2000, the World Health Organization (WHO) recom-
mended the prophylactic use of a uterotonic immediately after delivery for all women, as
part of the active management of the third stage of labor; oxytocin is recommended as a
first-line drug [9]. For women without risk factors for postpartum hemorrhage delivering
vaginally, oxytocin 10 IU by intramuscular injection is the agent of choice for prophylaxis
in the third stage of labor, a higher dose of oxytocin is unlikely to be beneficial. While,
for cesarean section, oxytocin 5 IU by slow intravenous injection should be used [10].
In settings where the use of oxytocin is not feasible, 800 mcg sublingual misoprostol
might be a suitable first-line treatment of PPH (7).

For induction of labor, oral misoprostol appears to be less effective than vaginal
misoprostol, regimen includes 50 mg of misoprostol every 4 hr PV to 200 mg tablets
every 6 hr orally [11]. Medical management of incomplete abortion and miscarriage
include the use of misoprostol 600 mcg orally, which was included in the WHO 16th
model list of essential medicines in 2009 and WHO priority medicines for mothers and
children issued in 2011 [12]. The recommended dose of misoprostol for the treatment
of incomplete abortion is 600 mcg orally or 400 mcg sublingually or 400–800 mcg
vaginal insert [13]. For the use of misoprostol for late IUFD, the dose should be adjusted
according to gestational age; 200 mcg vaginal pessaries, sublingual, buccal every 4–6
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hr before 26 weeks of gestation, 100 mcg vaginal pessaries sublingual, buccal every 4
hr at 27 weeks or more up to 24 hr [13].

Oxytocin is superior to misoprostol in the prevention of postpartum hemorrhage
(evidence level 1++), appraisal of evidence from the Cochrane Reviews together with
consideration of standard practice in the UK suggests that for a woman delivering vagi-
nally, oxytocin 10 IU by intramuscular injection is the regimen of choice for prophylaxis in
the third stage of labor (evidence level 1+) [10]. Misoprostol is not preferred to injectable
uterotonic (oxytocin and ergometrine) for the management of third stage of labor [10].
There is no added benefit of offering misoprostol as an adjunct treatment for PPH in
women who have received oxytocin during the third stage of labor. Where oxytocin is
available and is used in the management of the third stage of labor, oxytocin alone
should be used in preference to adjunct misoprostol for the management of PPH [14].

Since there is no national protocol for the use of oxytocin and misoprostol in Sudan,
and in order to assess the prescribing behavior of obstetricians, the adherence of
prescribers for international guidelines, Royal College of Obstetrics and Gynecology
(RCOG) in Saad Abu Ella specialist hospital during 2018 was assessed.

2. Methods and Materials

2.1. Study setting

This study was a retrospective descriptive cross-sectional hospital-based study. The
study was conducted at the Saad Abu Ella’s maternity hospital. The data were collected
from the records of the patients who attended the hospital with normal vaginal deliveries
(NVDs), emergency and elective cesarean sections C/S, missed miscarriage, and IUFD,
between January and December 2018.

2.2. Inclusion criteria

The target population was pregnant women with NVDs, emergency and elective
cesarean sections C/S, missed miscarriage, and IUFD attending the hospital from
January to December 2018.
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2.3. Exclusion criteria

Participants with incomplete records, pregnancy termination and evacuations done
during the study period were excluded from the study.

2.4. Study sample

Data were collected from the records of the patients by using a simple random sampling
technique. The total number of pregnant women with NVDs, emergency (Em-CS) and
elective cesarean sections (El-CS), missed miscarriage, and IUFD who attended to the
hospital during the study period was 3,320.

Sample size was calculated by using Slovin’s equation [15]:

𝑛 = 𝑁
1+𝑁(𝑒)2 = 𝑛 = 3320

1+3320(0.05)2 , n = 356.9 = 357

Where N = total target population attending the center during the study period; n =
sample size, and e = margin of error (0.05) at 95% confidence level.

2.5. Data collection tool

The data was collected using a predesigned standardized and structured checklist,
which was developed by the researcher. The data collection tool included patients’
information such as the drugs used, indication, dose, and the outcomes, which were
documented in medical records. In order to measure the adherence of Sudanese
obstetricians, all collected information about used drugs were compared with the rec-
ommendations of the Royal College of Obstetrics and Gynecology (RCOG) guidelines.

2.6. Statistical analysis

Data were analyzed using the IBM Statistical Package for Social Sciences [SPSS] for
Windows, Version 23.0 software [Armonk, NY: IBM Corp]. Data are demonstrated as
tables for the descriptive statistics (frequency tables).

3. Results
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3.1. Socio-demographic and clinical data of the participants

Out of the 357 included cases, 49% were aged 25–35 years; 32% were pregnant
women with cesarean sections; 30% were women who underwent normal vaginal
deliveries, of which 17% received drugs to facilitate the labor; 20% of the participants
were pregnant women suffering from an incomplete miscarriage; and only 7% had
intrauterine, vaginal deaths that needed termination. In all deliveries, the primigravida
was 38% of all deliveries, while multigravida was found in 62% of all deliveries (Table 1).

By classifying the types of delivery for primigravida pregnant ladies, about 58% of
all cases were normally delivered, 29% were delivered by Em-CS, and finally, only 13%
were delivered by El-CS. As per the multigravida pregnant ladies’ files, 49% had a
normal delivery, 34% delivered by El-CS, and only 17% underwent Em-CS. The different
indications that led to surgical intervention (n = 123), either an El-SC or an Em-CS were
evaluated, in which, 32.5% of them was due to a previous cesarean scar, 16.2% was due
to fetal distress, 13.8% was due to failure of the fetus progression, and 12.1% was due to
the breech presentation (Table 2).

3.2. Regimens used for the induction of labor

Of all NVD cases (n = 117 cases), about 53 (45.2%) cases did not use any drug(s)
to facilitate the labor and had NVD, while the other 64 (54.7%) cases used different
regimen(s) to facilitate the vaginal labor, 47 (73.4%) of them successfully ended in NVD
and 17(26.6%) cases failed to progress to NVD and underwent Em-SC. In all 64 cases,
only in 9 (14%), the recommended regimen of adding oxytocin 5 IU to an isotonic solution
was used, while in the 41 (64%) oxytocin 2 IU was used, 30 (73%) of them succeeded to
undergo NVD while others failed. On the other hand, for misoprostol, no case received
the recommended induction dose (50–100 mcg vaginal pessary, 200 mcg Oral) (Table
3)

3.3. Regimens used after NVD and after CS as PPH prophylaxis

Post NVD, different regimens were given as PPH prophylaxis agent, as shown in Table
4; the most used regimen for PPH prophylaxis was oxytocin 20 IU given as 10 IU by
intramuscular and 10 IU by intravenous routes of administrations. The recommended
doses after CS is oxytocin 5 IU, which was not seen in all files surveyed. On the contrary,
the most used regimen was the combination therapy of misoprostol four tablets (given
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as one tablet sublingual and three tablets per rectum) in 75 (61%) participants and
oxytocin 30 IU (given as 10 IU intravenous injection and 20 IU given via intravenous
infusion) in 20 (16.2%) participants (Table 4).

3.4. Adherence of prescribers to guidelines

The adherence of prescribers to each uterotonic indication was evaluated compared to
the recommended RCOGguidelines. We found that only 14% of the cases were given the
recommended regimens for labor induction. Of the participants who delivered through
NVD, only 9.4% were given the recommended regimen and doses to prevent PPH,
while, on the other hand, no one among those who delivered through caesarian section
was given the recommended regimens to prevent PPH regarding. However, 57% and
43% of the cases with incomplete miscarriage and IUFD were given the recommended
regimens, respectively (Table 5). The total adherence was calculated by dividing the
total correct indications by the total indications, and it was estimated to be 17%.

TABLE 1: Socio-demographic and clinical characteristics of the participants (n = 357)

Number (%) Variable

Age of the participants

15–25 years 95 (27%)

25–35 years 175 (49%)

35–45 years 87 (24%)

Indications for misoprostol and oxytocin

Induction of labor 64 (17%)

Normal vaginal delivery (NVD) 117 (30%)

Cesarean section 123 (32%)

Incomplete miscarriage 76 (20%)

Intra uterine fetal death 7 (1%)

Gravida (𝑛 = 240)

Primigravida 90 (38%)

Multigravida 150 (62%)

Type of delivery (Primigravida) (𝑛 = 90)

NVD 52 (58%)

Emergency Caesarian Section (Em-SC) 26 (29%)

Elective Caesarian Section (El-SC) 12 (13%)

Type of delivery (Multigravida) (𝑛 = 150)

NVD 74 (49%)

Em-SC 25 (17%)

El-SC) 51 (34%)
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TABLE 2: Different indications for emergency (Em-CS) and elective cesarean section (El-CS) (n = 123)

Indication Number (%) Em-CS El-CS

Breech presentation 15 (12.2%) 6 8

Uterine fibroid 1 (0.8%) – 1

Previous cesarean scar 49 (39.8%) – 49

Refusal of VBAC 5 (4.1%) – 5

Fetal distress 20 (16.3%) 20 –

Failure To Progress 17 (13.8%) 17 –

Sizeable baby 2 (1.6%) – 2

Severe preeclampsia 3 (2.5%) 3 –

Pregnancy induced hypertension 2 (1.6%) 2 –

Abruptio placentae 2 (1.6%) 2 –

Oligohydramnios 1 (0.8%) – 1

Polyhydramnios 1 (0.8%) – 1

Chorioamnionitis 1 (0.8%) – 1

Precious baby 1 (0.8%) – 1

Fetal Bradycardia 1 (0.8%) 1 –

Twin baby 2 (1.6%) – 2

Total 123 (100%) 51 (41.5%) 72 (58.5%)

TABLE 3: Different regimen(s) used to induce labor among participants (n = 64)

Regimen Number of cases
(%)

Number of
Successful cases

Number of
failure*

Oxytocin 2 IU 41 (64%) 30 11

Oxytocin 4 IU 1 (1.6%) 0 1

Oxytocin 5 IU 9 (14%) 7 2

Oxytocin 10 IU 1 (1.6%) 1 0

Oxytocin 20 IU 3 (4.7%) 3 0

Misoprostol 1 tab vaginally 3 (4.7%) 3 0

Misoprostol 4 tabs Orally 3 (4.7%) 0 3

Misoprostol 3 tabs Oral + Oxytocin 2 IU 2 (3.1%) 2 0

Misoprostol 4 tabs Oral +Oxytocin 4 IU 1 (1.6%) 1 0

Total 64 (100%) 47 (73.4%) 17 (26.6%)

*Those for whom the treatment failed were directly indicated to emergency caesarian section

4. Discussion

Maternal mortality remains a major concern, particularly in developing countries, as
there are around 450 maternal deaths per 100,000 live births versus only 9 in devel-
oped countries [16]. Therefore, proper management of the complications has great
importance in reducing the mortality rate. The current study was conducted to evaluate
the adherence of Sudanese obstetricians to international guidelines for dispensing
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TABLE 4: Different regimens used after normal vaginal delivery (NVD) and after caesarian section (CS) as
postpartum hemorrhage prophylaxis (PPH)

Regimen Number (%)

Regimens used for PPH prophylaxis in
NVD

No Drug 9 (7.7%)

Misoprostol 4 tabs 5 (4.2%)

Misoprostol 4 tabs + Oxytocin 20 IU 3 (2.6%)

Misoprostol 4 tabs + Oxytocin 30 IU 3 (2.6%)

Misoprostol 3 tabs + Oxytocin 20 IU 2 (1.7%)

Misoprostol 3 tabs + Oxytocin 30 IU 1 (0.9%)

Misoprostol 4 tabs + Oxytocin 20
IU+ Ergometrine

1 (0.9%)

Oxytocin 10 IU 11 (9.4%)

Oxytocin 20 IU 76 (64.9%)

Oxytocin 30 IU 6 (5.1%)

Total 117 (100%)

Regimens used in PPH prophylaxis in CS
delivery

Oxytocin 10 IU 2 (1.6%)

Oxytocin 20 IU 4 (3.2%)

Oxytocin 30 IU 20 (16.2%)

Misoprostol 4 tabs 7 (5.7%)

Misoprostol 3 tabs + Oxytocin 30 IU 1 (0.8%)

Misoprostol 4 tabs + Oxytocin 20 IU 8 (6.5%)

Misoprostol 4 tabs + Oxytocin 30 IU 75 (61%)

Misoprostol 4 tabs + Oxytocin 40 IU 4 (3.2%)

Misoprostol 4 tabs + Oxytocin 50 IU 2 (1.6%)

Total 123 (100%)

the most commonly used drug for these complications at a specialized hospital. Half
of the studied women were aged between 25 and 35 years and 62% of them were
multigravida. These drugs were mainly indicated for cesarean section, normal vagi-
nal delivery, incomplete miscarriage, induction of labor, or intrauterine death. For the
induction of labor, 55% of NVDs used these drugs to facilitate labor; of them, about 73%
resulted in successful-NVD, while 27% suffered a failure to progress the labor resulting
in Em-CS. The most used dose of oxytocin was 2 IU (64%), usually added to 500 ml
normal saline drip given at different rates of 15, 16, or 20 drop/min, the recommended
dose is 5 IU added to 500ml of isotonic solution. Most of the files lack information on
the infusion rate to detect the actual drug received. Besides that, the facility has no
pump to adjust the dose of oxytocin, which leads to fluctuation in the dose given.

Side effects of oxytocin are dose-related, including fetal heart rate changes and uter-
ine tachysystole, which may result in abruptio placentae and uterine rupture [17]. Rest of
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TABLE 5: Different regimens used for incomplete miscarriage evacuation and intra uterine fetal death.

Regimen Number (%)

Regimens used for incomplete
miscarriage evacuation

Misoprostol 2 tabs vaginally 4 (5.3%)

Misoprostol 3 tabs vaginally 2 (2.6%)

Misoprostol 4 tabs vaginally 7 (9.2%)

Misoprostol 2 tabs orally 4 (5.3%)

Misoprostol 3 tabs orally 30 (39.5%)

Misoprostol 4 tabs orally 29 (38.1%)

Total 76 (100%)

Regimens used for intra uterine fetal
death

Misoprostol ½ tab vaginally/4 h 1 (14.2%)

Misoprostol 1 tab vaginally/6 h 2 (28.6%)

Misoprostol 4 tabs orally 2 (28.6%)

Misoprostol 4tabs + Oxytocin 40 IU 2 (28.6%)

Total 7 (100%)

the regimen used exceeded the suggested doses by RCOG, and the increase in uterus
contraction may lead to fetal distress due to a decrease in blood supply and oxygen
ending the delivery to an Em-CS in about 27% of all cases. Many obstetricians used
unnecessarily high doses of oxytocin, causing excessive uterine activity and believed
that intervention was not needed unless there were unnecessary changes in fetal
heart rate [18]. Oxytocin administered as an intravenous bolus of 10 IU was reported to
induce chest pain, transient profound tachycardia, and hypotension, and ECG changes
suggestive of myocardial ischemia [19, 20]. Also, oxytocin misuse increases the risk of
ruptured uterus, fetal asphyxia, and fetal death [21]. Oxytocin augmentation had been
associated with neonatal sepsis, fetal distress, postpartum hemorrhage, uterine rupture,
and a higher incidence of cesarean section [13].

Misoprostol is used to induce labor in different doses alone or in combination with
oxytocin, the most effective route of administration is through vagina [22, 23], yet
different regimens include oral route as well. Also, the dose of misoprostol in 9% of the
cases were above the recommended dose. When used in combination with oxytocin,
oxytocin should not be commenced until 4 hr of misoprostol last dose [24], which is
not observed in doctor’s orders in files. The doses used to induce labor were way
above the recommended dose; 50 mcg PV [25 mcg PV by RCOG], 3–4 tabs orally [200
mcg PO,17]. In Nigeria, a study revealed that the mean induction to the vaginal delivery
interval was significantly shorter in the misoprostol user compared to the oxytocin users;
in addition, misoprostol is more effective in reducing the complications such as PPH
when compared to the oxytocin.
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The most used PPH prophylactic dose post-normal vaginal delivery was 20 IU of
oxytocin (65%) given as 10 IU intravenously and 10 IU intramuscularly, the recommended
dose of oxytocin by RCOG is 10 IU given by I.M route [22, 23], which was achieved only
by 9.4% of all cases. As results shows, there none of the cases used the recommended
dose of oxytocin post-cesarean delivery (5 IU) [22, 23]. Six regimens used a different
combination of both misoprostol and oxytocin, which does not exist in any protocol
unless actual hemorrhage occurs. The most used regimen (61% of all cases) is a combi-
nation of misoprostol 4 tablets and oxytocin 30 IU given as 1 tablet sublingually, 3 tablets
rectally beside 10 IU oxytocin intravenously and 20 IU through infusion postoperatively
which is considered as an overdose because the use of misoprostol is not associated
with any significant reduction in the incidence of PPH; of all uterotonic, ergometrine
is the drug of choice in PPH prevention followed by oxytocin [26, 27]. Only one case
used ergometrine with other uterotonic as PPH prevention agent, and that case was
considered to be of high PPH risk (twin baby). The use of misoprostol as PPH prevention
agent is not preferred to conventional injectable uterotonic [10].

Regarding doses of missed miscarriage, the guideline has many options for miso-
prostol ranging from 400 mcg to 800 mcg as a vaginal insert to 600 mcg orally, so
adherence of prescribers to the guideline was about 56.6%. The success of medical
treatment was 39.5% of all cases, and the rest needed surgical intervention. Use of
misoprostol for second-trimester termination of pregnancy has been associated with
uterine rupture, particularly when combined with oxytocin infusion. In a report of 803
women admitted to hospital with abortion complications in Rio de Janeiro, 458 reported
using misoprostol. There were three deaths (two from sepsis and one from the uterine
rupture at 16 weeks of gestation) following self-medication with misoprostol. Therefore,
the misoprostol dosage used in the second trimester needs to be limited, and oxytocin
infusion should not commence within 6 hr of administering misoprostol [28]. Regarding
IUFD, 57% of cases used an overdose regardless of the guideline’s recommendation.
The concurrent use of misoprostol with oxytocin was reported to potentiate misoprostol
effect; only two cases used this regimen [22, 23].

Generally, the prescriber’s adherence to guidelines in the current study was achieved
only in 17% of all cases. A study conducted in seven countries in 2005–2006 reported
that the active management of the third stage of labor was only implemented correctly in
0.5–32% of deliveries observed [29], hence, adherence to guidelines is a major problem
facing many countries.

This study is not without limitations; first, the study was conducted at only one
center. Therefore, we cannot generalize the finding of this study to the whole of Sudan.
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Second, upon data collection, many missed data were observed, such as infusion rate
and adverse effects, which also affect the measurement of the adherence. However,
even with these limitations, our findings are valuable, as it highlights the importance of
following the guidelines. Thus, further multi-central studies are highly recommended to
evaluate adherence nationally.

The study concludes that higher percentages of cases with incomplete miscarriage
and IUFD were given the recommended regimens of misoprostol or oxytocin to man-
age them, while lower percentages of the participants were given the recommended
regimens for labor induction and to prevent postpartum hemorrhage. Furthermore, the
overall calculated adherence for the obstetricians was found to be low.
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