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Objective

Postpartum hemorrhage is most common cause of maternal mortality. Active management of third stage of labor
minimizes the risk of postpartum hemorrhage. To compare the effect of methylergonovine and 15-methyl prostaglandin
F,, (15-methyl PGF,,) in active management of third stage of labor.

Methods

A randomized open labelled parallel study with 50 women in normal labor, 25 in each group were included. The drugs
methylergonovine (0.2 mg) intravenous and 15-methyl PGF,, (250 pg) intramuscular were administered at the time
of delivery of anterior shoulder. Main outcomes measured were amount of blood loss during the first four hours of
delivery and objective measurement of hemoglobin and hematocrit levels before delivery and third day postpartum.

Results

There was no statistically significant difference in the blood loss between the two groups at delivery (P=0.130), at 1 hour
of delivery (P=0.453). The blood loss with 15-methyl PGF,, was significantly less as compared to that of blood loss with
methylergonovine at four hours of delivery (P=0.014) and the total, i.e., during first four hours, amount of blood loss was
significantly less with 15-methyl PGF,, (P=0.026). There was no statistically significant difference in the hemoglobin and
hematocrit levels measured predelivery and postpartum third day between both the drugs.

Conclusion
Both the drugs were effective in controlling the amount of blood loss during the third stage of labor, 15-methyl PGF,,
being more efficacious.
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Postpartum hemorrhage (PPH) is one of the most common
causes of maternal mortality [1]. In the developing world, it
accounts for 30% of such deaths in areas where maternal
mortality is high, and less than 10% where it is low, e.g., in

developed countries [2]. Life threatening obstetric hemor-
rhage occurs in approximately 1 per 1,000 deliveries [3].

Two types have been described, i.e., primary PPH or early
PPH occurring within first 24 hours and secondary PPH or late
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PPH that occur more than 24 hours after delivery.

The most common cause of PPH is uterine atony and it
accounts for 80% to 85% cases. In many women, its sub-
sequent occurrence can be suspected before delivery. Over-
distended uterus is more prone to hypotony such as women
with large fetus, multiple fetuses and hydramnios. Labor
with vigorous activity or with barely effective contractions
increases the risk of uterine atony. Similarly, labor initiated
or augmented with oxytocin is more likely to be followed by
atony and hemorrhage [4]. Myometrial contractility is inte-
gral to the delivery of placenta and the arrest of the poten-
tial subsequent hemorrhage. There is an important contribu-
tion of the hormones for this physiological process [5].

Methylergonovine (methylergometrine) is a semi-synthetic
ergot alkaloid derivative, first drug to be used for the active
management of third stage of labor. It acts as a partial ago-
nist at a-adrenergic (o) and serotonergic (5-HT,) receptors.
It causes constriction of uterine vascular smooth muscle.
The sensitivity of the uterus increases to a, receptor with
progress in pregnancy. At term, the pregnant uterus is most
sensitive to the drug. It produces alternate contraction and
relaxation at low doses but induces powerful and prolonged
contracture at high doses, which is the basis of its use in
PPH [6].

Its oral absorption is rapid in contrast to other ergot alka-
loids [7] and reaches peak plasma concentration within 60
to 90 minutes. Uterotonic effect in postpartum women is
seen within 10 minutes of oral administration and immedi-
ately after intravenous administration. It is used alone or in
combination with oxytocin in the prevention and treatment
of PPH [8]. The intensity of pressor response is enhanced
when the blood pressure is already elevated, therefore its
use is contraindicated in women with hypertension.

Prostaglandins, both prostaglandin E, and prostaglandin F,,
(PGF,, ), are considered to be the physiological stimuli for
myometrial contractility [8]. 15-methyl PGF,, is a methylated
derivative with long duration of action as compared to PGF,,.
It acts on FP type of prostaglandin receptors. The sensitivity
of pregnant uterus to 15-methyl PGF,, increases with pro-
gression in pregnancy. It causes dose-dependent increase in
uterine tone, as well as frequency and amplitude of uterine
contractions [9]. It is a highly effective drug in the manage-
ment of massive bleeding [10]. Clinical studies have shown
success rates of 80% to 90% in the treatment of postpar-
tum hemorrhage refractory to both oxytocin and ergot alka-
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loids [11].

The study aimed at comparing the efficacy and tolerability
of both methylergonovine, 15-methyl PGF,, in the active man-
agement of third stage of labor and to compare the efficacy
of the above two drugs. The effect of these drugs was studied
on the amount of blood loss during third stage of labor, at 1
hour and 4 hours after delivery. The percentage change (%
fall) in mean hemoglobin and hematocrit was studied before
delivery and on third day postpartum.

Materials and methods

1. Study design

A total of 50 women in labor were included in the study after
obtaining informed consent. It was an open label random-
ized parallel comparative study, approved by institutional
ethics committee of a tertiary medical college and hospital.
The study was conducted in the labor room of Department
of Obstetrics and Gynaecology. All of the women had routine
antenatal investigations including hemoglobin estimation,
urinanlysis. They were allotted to receive either methylergono-
vine 200 pg intravenously (group A) or 15-methyl PGF,, 250
ug intramuscularly (group B) at the time of delivery of the an-
terior shoulder of the baby, by placing of computer generated
random allocations into consecutively numbered identical
white colored sealed envelopes. At the time of delivery itself,
the envelopes were opened. The various inclusion and exclu-
sion criteria were:

1) Inclusion criteria
Age, 18—40 years; gestation >34 weeks; normal vaginal deliv-
ery; gravida 1-5; cephalic presentation & longitudinal lie.

2) Exclusion criteria

Previous Cesarean section; intrauterine death, multifetal preg-
nancy; PPH in previous pregnancy; hydramnios, induced labor;
history of allergic reactions and coagulation defects.

All women were monitored during the third stage of labor,
till third day postpartum. Records were kept about the blood
loss, duration of third stage (by noting the time between the
delivery of the baby and delivery of the placenta.

The blood loss during the first four hours of delivery was
measured objectively, amount of blood loss was assessed at
the time of delivery, at one hour and four hours post delivery.
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It was estimated by weighing the blood clots and used pads.
During delivery the blood was collected in kidney tray (350
mL) and measured whereas the blood loss at 1 hour and 4
hours was assessed by weighing the used pads during that
period. These were previously autoclaved pads which were
weighed on digital pediatric weighing machine. After use,
these were put in an air-tight polybag and weighed again. The
weight of the polybag was subtracted.

Loss of blood was calculated as: blood loss (in g) in first four
hours postpartum=weight of used pads (g)—weight of unused
pads (g) (1 g=1 mL).

Table 1. Demographic data distribution

Total blood loss (mL)=blood loss during delivery (mL)+blood
loss in first four hours postpartum (mL).

On third day postpartum the blood sample was again taken
for hemoglobin and hematocrit measurement. The sample
was sent to pathology department for objective measurement.
The percentage change of hemoglobin and hematocrit levels
predelivery and postpartum third day levels was measured.

The data obtained was entered and analyzed by applying
Student's t-test and chi-square test. Women were also moni-
tored for adverse effects such as nausea, diarrhea, vomiting
and hypertension.

Characteristics Group A (m((re‘t:gls(;rgonovine) Group B (1(r5‘-=n21§;hyl PGF,,) P-value
Age (yr) 0.429
18-22 1(4) 4(16)
23-27 14 (56 13 (52)
28-32 9(36 6 (24)
>33 1(4) 2(8)
Area 0.370
Urban 19 (76) 21 (84)
Rural 6 (24) 4(16)
Booked cases® 0.384
Yes 23 (92) 21 (84)
No 2(8) 4(16)
Parity 0.254
Primigravida 16 (64) 12 (48)
Multipara 9 (36) 13 (52)
Gestational age (wk) 0.456
34-36 1(4) 3(12)
36—38 5(20 7 (28)
38-40 18 (72 15 (60)
>40 1(4) 0(0)
Oxytocin use during 1st stage of labor 5 (20) 2 (8) 0.220
Birth weight of baby (kg) 0.329
<2.5 2(8) 0 (0)
2.5-3.5 21 (84) 22 (88)
>3.5 2(8) 3(12)
Length of 3rd stage of labor <5 minutes 25 (100) 25 (100) 0.210
Duration of 3rd stage of labor (min) 3.24 + 0.69 3.01 = 0.59 0.210
Values are presented as patient number (%); except the last data line, mean+standard deviation.
15-methyl PGF,,, 15-methyl prostaglandin F,,.
?Booked cases mean the registered patients who had hospital antenatal check-ups.
www.ogscience.org 303
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Results

All the women were in the age group of 18 to 38 years.
Most of women were in the age group of 23 to 27 years in
both the groups. Most of the women had their antenatal
check-ups in both the groups, i.e., booked cases. The par-
ity and gestational age distribution in both the groups are
shown in Table 1.

Most of the nullipara in both the group were given oxy-
tocics during the first stage of labor for induction. Two mul-
tipara were given oxytocin in group B to induce sustained
contractions. Others had a spontaneous labor and normal
vaginal delivery.

The mean duration of third stage of labor in methylergono-
vine was 3.24+0.69 minutes and in 15-methyl PGF,,, it was
3.01+0.59 minutes. There was no case of retained placenta
and no extra effort was required for placental removal in any
of the cases. Comparison between two groups showed no
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Fig. 1. Mean blood loss during first 4 hours. 15-methyl PGF,,,
15-methyl prostaglandin F,,.

Table 2. Comparison of blood loss between both the groups

statistically significant difference in the duration of third stage
of labor with either drug (unpaired t=1.26, P=0.213) (Table 1).

The study compared the total amount of blood loss (during
third stage, at 1 hour and at 4 hours after delivery) between
the two groups. None of the woman developed PPH. The
amount of blood loss comparison between the two groups
showed following results (Table 2).

Therefore, the mean blood loss from third stage of la-
bor till first 4 hours after delivery in the methylergonovine
group was 291.20+43.81 mL, whereas in 15-methyl PGF,,
group, it was 259.24 +54.55 mL. The inter-group compari-
son showed a statistically significant difference in the total
amount of blood loss (unpaired t=2.28, P=0.026) (mean
blood loss during first 4 hours) (Fig. 1).

The difference of hemoglobin change (i.e., predilevery and
3rd day postpartum) between group A and B was insignifi-
cant (unpaired t=0.65, P=0.520). Similarly the difference
in hematocrit between the two groups measured both pre-
delivery and post-delivery (unpaired t=1.01, P=0.315) was
insignificant (Table 3).

Adverse effects noted in methylergonovine group (A) was
a single episode of vomiting (4%) whereas in the 15-methyl
PGF,, group (B), 1 woman had nausea and vomiting (4%),
2 women (8%) had diarrhea and 1 had fever (4%).

Discussion

PPH is one of the leading causes of maternal mortality. It is
excessive blood loss, i.e., more than 500 mL in vaginal deliv-
ery and more than 1,000 mL in Cesarean section.

The various predisposing factors for PPH includes a history
of postpartal hemorrhage in previous pregnancy, prolonged,
augmented or rapid labor, pre-eclampsia, operative delivery,

Blood loss (mL) Group A (m(itzhglﬁrgonovine) Group B (1(3-:nz1§;thyl PGF,,) P-value
During 3rd stage 153.56 + 37.28 139.08 + 28.79 0.130
At 1 hour 58.88 + 14.47 55.12 + 20.22 0.453
At 4 hour 78.76 + 16.88 65.04 = 21.11 0.014?
Total blood loss (3rd stage+postpartum) 291.20 + 43.81 259.24 + 54.55 0.026”

Values are presented as mean + standard deviation.
15-methyl PGF,,,, 15-methyl prostaglandin F,,.
IStatistically significant (P <0.05).
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Table 3. Comparison of hemoglobin and hematocrit between the two groups

Parameters Group A (m(trelt:glsc;rgonovine) Group B (}g-:nzlg)thyl PGF,,) P-value
Hemoglobin (g/dL)
Pre-delivery 11.46 + 1.45 10.90 + 1.94 0.246
Postpartum 3rd day 11.23 +1.42 10.73 + 1.84 0.282
Hemoglobin change -0.23+£0.417 -0.17 = 0.48? 0.520
Hematocrit (%)
Pre-delivery 34.77 £ 3.50 33.19 +4.63 0.180
Postpartum 3rd day 34.24 +£3.28 33.02+4.24 0.263
Hematocrit change -0.53 + 0.48° -0.17 +1.327 0.315

Values are presented as mean + standard deviation (SD).
15-methyl PGF,,, 15-methyl prostaglandin F,,.
“Mean = 1°* SD (interquartile range).

chorioamnionitis, trauma to the genital tract, i.e., large episi-
otomy, laceration of the perineum or an overdistended uterus
due to macrosomia, twins, or hydramnios and coagulation de-
fects. Many of these risk factors can be identified during pre-
natal care or in early labor so that, ideally, women are referred
to a hospital-based facility where prophylaxis and treatment
are available [4].

Physiological adaptation of the cardiovascular system in
pregnancy results in 48% increase in plasma volume and
17% increase in red cell mass [12].There is protective hemo-
dilution resulting in fall in hemoglobin, hematocrit, red cell
count but maintains mean corpuscular volume and mean cor-
puscular hemoglobin concentration. Circulatory blood volume
rises by 37%, which provides adequate placental perfusion
and a compensatory reserve for acute blood loss during de-
livery. It has been found that visual estimation of blood loss
at vaginal and abdominal delivery remains inaccurate [5].
Most of the times it is half of what the actual loss is. Loss of
blood should be measured objectively and not subjectively. A
standardized way should be followed rather than by clinical
estimation, which underestimates blood loss especially when
it is more than 1,000 mL [13].

With the progression of pregnancy, the uterus becomes
sensitive to the drugs, e.g., methylergonovine, oxytocin and
prostaglandins.

Many studies have been conducted till now and shown
that active management of third stage of labor is superior to
expectant management in terms of blood loss, duration of
third stage and other serious complications. The active man-
agement includes use of prophylactic oxytocics, cord clamping
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before the delivery of placenta and cord traction. Cochrane
Database Review [14] of many studies has revealed that ac-
tive management is associated with significantly lesser blood
loss during the third stage of labor.

Till date studies have used single dose (0.2 mg or 0.25 mg)
of methylergonovine either intramuscularly or intravenously
for the prophylactic management and all these studies have
shown it to be effective to control blood loss during third
stage and also to reduce the duration of third stage of labor
significantly. Similarly, single dose of 15-methyl PGF,, (125 pg
IM or 250 pg IM) is effective in controlling blood loss during
third stage of labor.

In this study the blood loss measured objectively was sig-
nificantly less with 15-methyl PGF,, as compared to that of
methylergonovine. The mean duration of third stage of labor
was found to be less than 5 minutes in both the groups none
of the women in either group had complications of third stage
of labor, i.e., established PPH, need for another uterotonic, re-
tained placenta, etc. As 15-methyl PGF,, has a disadvantage
of high cost, therefore it is not feasible to be used in all cases
for prophylactic management of third stage of labor especially
so in developing countries like India. Both methylergonovine
and 15-methyl PGF,, have good efficacy when used as a pro-
phylactic measure for postpartum hemorrhage. Although the
decrease in blood loss is significantly more with 15-methyl
PGF,, but the costand adverse drug reaction profile is better
for methylergonovine.

To conclude both the drugs were effective in hemostasis
during the active management of third stage of labor. None
of the women had blood loss more than 500 mL in either
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group. 15-methyl PGF,, was found to be more efficacious in
controlling the amount of blood loss during first four hours of
delivery as compared to methylergonovine in the study. But
the adverse drug reactions associated with 15-methyl PGF,,
are more as compared to that of methylergonovine. Also, the
cost involved with 15-methyl PGF,, is much higher. Therefore
15-methyl PGF,, can be recommended in cases where methy-
lergonovine is contraindicated, and in cases refractory to
other uterotonic agents. On the basis of the present study, it
does not appear to be capable of replacing methylergonovine
as the drug of first choice in the active management of third
stage of labor.
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