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Excessive postpartum bleed-
ing is a major cause of mater-
nal morbidity and mortality. 

Worldwide, obstetric hemorrhage is 
the most common cause of mater-
nal death.1,2 Medications reported to 
reduce postpartum bleeding include 
oxytocin, misoprostol, ergonovine, 
methylergonovine, carboprost, and 
tranexamic acid. A recent Cochrane 
network meta-analysis of 196 trials, 
including 135,559 women, distilled 
in 1,361 pages of analysis, reported 
on the medications associated with 
the greatest reduction in postpartum 
bleeding.3 Surprisingly, for preventing 
blood loss ≥ 500 mL, misoprostol plus 
oxytocin and ergonovine plus oxytocin 
were the highest ranked interventions. 
This evidence is summarized here.

Misoprostol plus oxytocin
After newborn delivery, active man-
agement of the third stage of labor, 
including uterotonic administration, 
is strongly recommended because it 
will reduce postpartum blood loss, 

decreasing the rate of postpartum 
hemorrhage (PPH).4 Both oxytocin 
and misoprostol are effective utero-
tonics. However, the combination of 
oxytocin plus misoprostol appears 
to be more effective than oxytocin 
alone in reducing the frequency of 
postpartum blood loss greater than 
500 mL.3 To understand the clinical 
efficacy and adverse effects (AEs) 
of combined oxytocin plus miso-
prostol a meta-analysis was per-
formed for both vaginal and cesarean  
deliveries (CDs).
Efficacy and AEs during vaginal 
delivery. In the meta-analysis, about 
6,000 vaginal deliveries were ana-
lyzed, with no significant differences 
for misoprostol plus oxytocin versus 
oxytocin alone found for the following 
outcomes: maternal death, intensive 
care unit admissions, and rate of blood 
loss ≥ 1,000 mL (1.7% for both utero-
tonics vs 2.2% for oxytocin alone).3 
Misoprostol plus oxytocin was signifi-
cantly superior to oxytocin alone for 
the following outcomes: reduced risk 
of blood transfusion (0.95% vs 2.5%), 

reduced risk of blood loss ≥ 500 mL 
(5.9% vs 8.0%), reduced risk of requir-
ing an additional uterotonic (3.6% 
vs 5.8%), and a smaller decrease in 
hemoglobin concentration from pre- 
to postdelivery (-0.89 g/L).3 

In my opinion, the difference in 
hemoglobin concentration, although 
statistically significant, is not of clini-
cal significance. However, compared 
with oxytocin alone, misoprostol 
plus oxytocin caused significantly 
more nausea (2.4% vs 0.66%), vomit-
ing (3.1% vs 0.86%), and fever (21% 
vs 3.9%).3 A weakness of this meta-
analysis is that the trials used a wide 
range of misoprostol dosages (200 to 
600 µg) and multiple routes of admin-
istration, including sublingual (under 
the tongue), buccal, and rectal. This 
makes it impossible to identify a best 
misoprostol dosage and administra-
tion route. 
Efficacy and AEs during CD. 
In the same meta-analysis about  
2,000 CDs were analyzed, with no sig-
nificant difference for misoprostol plus 
oxytocin versus oxytocin alone for the 
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following outcomes: maternal death,  
intensive care unit admissions, and 
PPH ≥ 1,000 mL blood loss (6.2% vs 
6.5%).3 Misoprostol plus oxytocin 
was significantly superior to oxytocin 
alone for the following outcomes: 
reduced risk of blood transfusion 
(2.6% vs 5.4%), reduced risk of blood 
loss ≥ 500 mL (32% vs 47%), reduced 
risk of requiring an additional utero-
tonic (14% vs 28%), and a smaller 
decrease in hemoglobin concentra-
tion from before to after delivery  
(-4.0 g/L).3 In my opinion, the statisti-
cally significant difference in hemo-
globin concentration is not clinically 
significant. However, compared with 
oxytocin alone, misoprostol plus 
oxytocin caused significantly more 
nausea (12% vs 6.1%), vomiting (8.1% 
vs 5.4%), shivering (13% vs 7%), and 
fever (7.7% vs 4.0%).3 

Ergonovine plus oxytocin
Ergonovine is an ergot derivative that 
causes uterine contractions and has 
been shown to effectively reduce 
blood loss at delivery. In the United 
States a methyl-derivative of ergo-
novine, methylergonovine, is widely 
available. In a meta-analysis with 
mostly vaginal deliveries, there were 
no significant differences for ergo-
novine plus oxytocin versus oxytocin 
alone for the following outcomes: 
death, intensive care unit admis-
sion, rate of blood loss ≥ 1,000 mL 
(2.0% vs 2.7%), blood transfusion, 
administration of an additional utero-
tonic, change in hemoglobin from 
pre- to postdelivery, nausea, hyperten-
sion, shivering, and fever.3 However, 
ergonovine plus oxytocin, compared 
with oxytocin alone, resulted in a  
significantly reduced rate of blood loss  

≥ 500 mL (8.3% vs 10.2%) and an 
increased rate of vomiting (8.1% vs 
1.6%).3 In these trials women with a 
blood pressure ≥ 150/100 mm Hg were 
generally excluded from receiving 
ergonovine because of its hyperten-
sive effect.

Clinical practice options 
Given the Cochrane meta-analysis 
results, ObGyns have two approaches 
for optimizing PPH reduction.
Option 1: Use a single uterotonic 
to reduce postpartum blood loss. 
If excess bleeding occurs, rapidly 
administer a second uterotonic 
agent. Currently, monotherapy with 
intravenous or intramuscular oxyto-
cin is the standard for reducing post-
partum blood loss.5,6 Advantages of 
this approach compared with dual 

Pharmacokinetic properties of common uterotonics used to reduce postpartum bleeding

Half-life Storage

Oxytocin 1 to 6 minutes Cold storage With intravenous bolus or infusion, 
onset of action is achieved within 1 
minute. Duration of action is 1 hour.

With intramuscular injection 
the onset of action is within 
5 minutes. The duration of 
action is 2 to 3 hours.

Misoprostol 20 to  
40 minutes

Stable at 
ambient 
temperature

Peak concentration is reached at 
approximately 15, 30, and 60 minutes 
with oral, sublingual, and buccal 
administration, respectively.1 

Peak concentration is 
reached at 60 minutes 
with vaginal and rectal 
administration.2

Ergonovine 
(ergonovine)

30 to  
120 minutes

Cold storage With intramuscular administration, 
onset of action is 2 to 5 minutes and 
duration of action is up to 3 hours.

Contraindicated in women 
with hypertension.

Methylergonovine 
(Methergine)

1.5 to  
13 hours

Cold storage With intramuscular administration, 
onset of action is 2 to 5 minutes and 
duration of action is up to 3 hours.

Contraindicated in women 
with hypertension.

Carboprost 
(Hemabate) 15-methyl 
prostaglandin F2 alpha

8 minutes Cold storage After intramuscular injection peak 
plasma concentration is reached in 
30 minutes.

Carbetocin (not 
available in the United 
States)

40 minutes Stable at 
ambient 
temperature

After intravenous bolus 
administration over 1 minute 
(recommended route), sustained 
contraction for 6 minutes and 
rhythmic contractions for 60 minutes.

After intramuscular 
injection, sustained 
contraction for 11 minutes 
and rhythmic contractions 
for 120 minutes. 

Data provided by Lexicomp, except where noted.
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agent therapy include simplifica-
tion of care and minimization of AEs. 
However, oxytocin monotherapy for  
minimizing postpartum bleeding may  
be suboptimal. In the largest trial ever 
performed (involving 29,645 women) 
when oxytocin was administered post- 
partum, the rates of estimated blood 
loss ≥ 500 mL and ≥ 1,000 mL were 
9.1% and 1.45%, respectively.5 Is 9% an  
optimal rate for blood loss ≥ 500 mL  
following a vaginal delivery? Or 
should we try to achieve a lower rate? 

Given the “high” rate of blood 
loss ≥ 500 mL with oxytocin alone, it 
is important for clinicians using the 
one-uterotonic approach to promptly 
recognize patients who have exces-
sive bleeding and transition rap-
idly from prevention to treatment. 
When PPH cases are reviewed, a com-
mon finding is that the clinicians did 
not timely recognize excess bleed-
ing, delaying transition to treatment 
with additional uterotonics and other 
interventions. When routinely using 
oxytocin monotherapy, lowering the 
threshold for administering a second 
uterotonic (methylergonovine, car-
boprost, misoprostol, or tranexamic 
acid) may help decrease the frequency 
of excess postpartum blood loss. 
Option 2: Administer two utero-
tonics to reduce postpartum 
blood loss at all deliveries. Given 
the “high” rate of excess postpartum 
blood loss with oxytocin monother-

apy, an alternative is to administer 
two uterotonics at all births or at births 
with a high risk of excess blood loss. 
As discussed, administering two 
uterotonics, oxytocin plus misopro-
stol or oxytocin plus ergonovine, 
has been reported to be more effec-
tive than oxytocin alone for reduc-
ing postpartum bleeding ≥ 500 mL.3 
In the Cochrane meta-analysis, per 
1,000 women given oxytocin follow-
ing a vaginal birth, 122 would have 
blood loss ≥ 500 mL, compared with 
85 given oxytocin plus misoprostol 
or oxytocin plus ergonovine.3 

Misoprostol is administered  
sublingually, buccally, or rectally, and  
methylergonovine is administered 
by intramuscular injection. Although 
dual uterotonic therapy is more effec-
tive than monotherapy, dual therapy 
is associated with more AEs. As noted, 
compared with oxytocin monother-
apy, the combination of oxytocin plus 
misoprostol is associated with more 
nausea, vomiting, shivering, and 
fever. Oxytocin plus ergonovine is 
associated with a higher rate of vom-
iting than oxytocin monotherapy. In 
my practice I prefer using intramus-
cular methylergonovine as the sec-
ond agent to avoid the high rate of 
fever associated with misoprostol.

For dual agent therapy, one ap- 
 proach is to administer misopro-
stol 200 µg or 400 µg through the 
buccal7,8 or sublingual9,10 routes. 

Higher dosages of misoprostol  
(600 µg to 800 µg) have been used11,12 
but are likely associated with  
higher rates of nausea, vomiting, 
shivering, and fever than the lower 
dosages. Methylergonovine 0.2 mg  
is administered intramuscularly. 

The bottom line
PPH is a major cause of maternal 
morbidity, and in low-resource set-
tings, mortality. Oxytocin is the stan-
dard for reducing postpartum blood 
loss, but rates of blood loss ≥ 500 mL 
are high following this monotherapy. 
To reduce postpartum blood loss 
beyond what is possible with oxyto-
cin alone, clinicians can more rapidly 
transition to administering a second 
uterotonic when they suspect blood 
loss is becoming excessive or they 
can use two uterotonic agents with 
all births or in those at high risk for 
excess bleeding. If blood loss does 
become excessive, clinicians need to 
pivot rapidly from prevention with 
oxytocin to treatment with our entire 
therapeutic armamentarium.  
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