
Postpartum hemorrhage is 
a common complication of 
birth—annually, it occurs in 

about 11% of natural, unmedicated 
childbirths and accounts for more 
than 50,000 maternal deaths world-
wide. Administration of a uterotonic 
agent, such as oxytocin, at the time 
the anterior shoulder is delivered or 
after the birth of the baby reduces 

the risk of postpartum hemorrhage 
by approximately 66%.1 Administra-
tion of a uterotonic also reduces the 
risk of severe maternal hemorrhage 
(blood loss >1000 mL) and the risk 
of maternal transfusion by approxi-
mately 66% and 65%, respectively.1 
It had been thought that early cord 
clamping and controlled cord trac-
tion also might help reduce the risk 
of postpartum hemorrhage, but 
recent data indicate that adminis-
tering a uterotonic is the key inter-
vention and cord traction has little 
or no effect on reducing the risk of 
hemorrhage.2 

When considering the optimal 
approach to uterotonic administra-
tion for the purpose of postpartum 
hemorrhage prevention, we must ask: 
• Why do so few clinicians adminis-

ter a uterotonic? 
• What is the optimal time for utero-

tonic initiation? 
• If using oxytocin, what is the optimal 

dose and route of administration? 
• Is there a dose of oxytocin that is 

too much? 
• If postpartum hemorrhage follows 

oxytocin administration, what is 
the next step? 

These questions are the focus of this 
editorial.

Too little oxytocin 
Why do so few clinicians 
administer a uterotonic agent?
Across the globe, many deliveries oc-
cur without the administration of a 
postpartum uterotonic. In the United 
States, beliefs about avoiding any 
nonphysiologic interventions dur-
ing the birth process contribute to 
many birthing women not receiving 
a uterotonic. Deliveries that occur 
outside of a hospital and at birthing 
centers are more likely to be associ-
ated with the failure to administer a 
uterotonic, which contributes to un-
necessary postpartum hemorrhage. 
In these settings, administration of 
uterotonics used in resource-poor 
settings (see “Alternative Uteroton-
ics,” page 10) may be warranted. 

Bottom line: All obstetric care pro-
viders should ensure that every woman 
receive a uterotonic agent at birth.

Timing of oxytocin initiation 
The overarching clinical goal is to 
ensure that every birthing mother 
receives a uterotonic agent; the tim-
ing of administration is of second-
ary importance. In the United States, 
oxytocin is the uterotonic most often 
administered at birth. It is commonly 
administered: 1) after delivery of the 
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baby’s anterior shoulder, 2) after de-
livery of the baby but before delivery 
of the placenta, or 3) after delivery of 
the placenta. 

Of the three options, the last 
one is the least studied. There are 
insufficient data to identify the 
optimal timing for drug initiation 
conclusively, but most experts con-
clude it should be administered 
somewhere between delivery of the 
anterior shoulder and delivery of the 
placenta. Clinician preference is ap-
propriate for selecting the timing of 
initiation. 

Optimal route, dose, and 
duration 
The most studied routes and doses 
of oxytocin are a single 10-unit in-
tramuscular (IM) dose or an in-
travenous (IV) infusion of 20 to  
40 units oxytocin in 1000 mL of sa-
line or lactated Ringers solution, 
often infused at a rate of about  
125 mL/hr. The onset of action of the 
IM dose is typically 3 to 5 minutes, 
while the onset of action of the IV 
dose is about 1 minute.

The optimal interval for admin-
istering the oxytocin IV infusion 
has not been well studied. I recom-
mend the infusion be continued for 
at least 4 hours following delivery. 
My recommendation is based on the 
observation that when oxytocin is 
discontinued shortly after birth, the 
risk of a delayed postpartum hemor-
rhage increases significantly.

Too much oxytocin
Avoid using a 5- or 10-unit IV 
bolus 
IV boluses of oxytocin, at doses of 5 
to 10 units, have been reported to be 
followed by hypotension,3 ischemic 
changes detected by electrocardio-
gram,4,5 and maternal death.6 Since 
an IV infusion of oxytocin appears 
to be as effective as a bolus or bolus 
plus IV infusion, it may be preferable 
to avoid the bolus and use only an IV 
infusion.7 

Bottom line: Avoid IV bolus ad-
ministration of oxytocin at doses of 
5 units or 10 units due to adverse  
effects.

Alternative uterotonics 
In addition to oxytocin, the following 
agents reduce the risk of postpartum 
hemorrhage:
• misoprostol (Cytotec) 600 µg orally 

(or rectally)
• methylergonovine (Methergine, a 

methyl derivative of ergonovine) 
0.2 mg by IM injection 

• ergonovine 0.2 to 0.5 mg. 
Misoprostol is likely somewhat less 
effective than oxytocin in reducing 
the risk of postpartum hemorrhage,8 
but it is more effective than placebo.9 
Resource-limited settings. IV in-
fusion or IM injection of a uterotonic 
may be difficult to perform outside 
of a hospital, in a resource-limited 
setting. In these environments, 
misoprostol may be useful because 
it can be administered orally (or rec-
tally) and is stable at a wide range of 
temperatures. 

In addition, a self-contained, 
single-use Uniject (BD, Franklin 
Lakes, New Jersey) injection device 
containing oxytocin has been devel-
oped specifically for use in resource-
limited settings (fIguRe). The device 
can be used by minimally trained 
personnel and stored at room tem-
perature for up to 2 months. 

What’s your next step if 
oxytocin isn’t enough? 
There is a high probability that ad-
ministering oxytocin alone may not 
prevent postpartum hemorrhage in 
settings of: 
• prolonged use of oxytocin for the 

purposes of labor induction
• a prolonged labor in which oxy-

tocin has been used to augment 
labor 

• chorioamnionitis. 
Rather than continue to administer 
more and more oxytocin in these situ-
ations, consider administering a sec-
ond agent, such as methlyergonovine 
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Uniject can be filled with oxytocin for use outside of a hospital setting. Photo courtesy  
of and © Becton, Dickinson and Company.
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(Methergine), misoprostol (Cytotec), 
or carboprost tromethamine (Hema-
bate, 0.25 mg IM). 

Additionally, mechanical mas-
sage of the uterus can help to in-
crease uterine tone and reduce 
bleeding. When postpartum hemor-
rhage fails to respond to the adminis-
tration of multiple uterotonics, rapid 
institution of a postpartum bleeding 
protocol is warranted.10,11 

Review your medication 
order sets for oxytocin 
administration
It is likely that your hospital has a 
well-established order set for the ad-
ministration of oxytocin at birth. Re-
viewing your hospital’s protocols for 
administering oxytocin to prevent 
postpartum hemorrhage can help 
to ensure that all patients receive a 
uterotonic at a dose and duration 
that maximizes the benefits and 
reduces side effects and theoreti-
cal risks. Anesthesiologists play an  

important role in the administration 
of a uterotonic during cesarean de-
livery, and they should be involved 
in the review of the medication order 
entry sets for prevention of postpar-
tum hemorrhage.

Prevention of postpartum hem-
orrhage is a top priority for all obstet-
ric providers. Routine administration 
of an optimal dose of oxytocin, or 
another uterotonic, should be a stan-
dard clinical process in all birthing 
units throughout the world. 

robert.barbieri@qhc.com

References
1. Begley CM, Gyte GM, Devane D, McGuire W, 

Weeks A. Active versus expectant management 
for women in the third stage of labour. Cochrane 
Database Syst Rev. 2011;(11):CD007412.

2. Gulmezoglu AM, Lumbiganon P, Landoulsi 
S, et al. Active management of the third stage 
of labour with and without controlled cord 
traction: a randomised, controlled, non- 
inferiority trial [published correction ap-
pears in Lancet. 2012;379(9827):1704]. Lancet. 
2012;379(9827):1721–1727.

3. Archer TL, Knape K, Liles D, Wheeler AS, Carter 
B. The hemodynamics of oxytocin and other va-
soactive agents during neuraxial anesthesia for 
cesarean delivery: findings in six cases. Int J Ob-
stet Anesth. 2008;17(3):247–254. 

4. Jonsson M, Hanson U, Lidell C, Norden-Linde-
berg S. ST depression at caesarean section and 
the relation to oxytocin dose. A randomized con-
trolled trial. BJOG. 2010;117(1):76–83.  

5. Svanström MC, Biber B, Hanes M, Johansson 
G, Naslund U, Balfours EM. Signs of myocardial 
ischaemia after injection of oxytocin: a random-
ized double-blind comparison of oxytocin and 
methylergometrine during Caesarean section.  
Br J Anaesth. 2008;100(5):683–689.

6. Lewis G, Drife J. Why Mothers Die 1977-1999. The 
confidential inquiries into maternal deaths in the 
United Kingdom. London, England: RCOG Press; 
2001.

7. King KJ, Douglas MJ, Unger W, Wong A, King 
RA. Five unit bolus oxytocin at cesarean deliv-
ery in women a risk of atony: a randomized, 
double-blind, controlled trial. Anesth Analg. 
2010;111(6):1460–1466.

8. Gülmezoglu AM, Villar J, Ngoc NT, et al. WHO 
multicentre randomised trial of misoprostol 
in the management of the third stage of labour.  
Lancet. 2001;358(9283):689–695.

9. Mobeen N, Durocher J, Zuberi N, et al. Adminis-
tration of misoprostol by trained traditional birth 
attendants to prevent postpartum haemorrhage 
in homebirths in Pakistan: a randomised place-
bo-controlled trial. BJOG. 2011;118(3):353–361.

10. Barbieri RL. Act fast when confronted by a coagu-
lopathy postpartum. OBG Manage. 2012;24(3):8, 
10–11.

11. Barbieri RL. Have you made the best use of the 
Bakri balloon in postpartum hemorrhage? OBG 
Manage. 2011;23(7):6, 8–9, 19.

 DiD you see these relateD articles?

››  act fast when confronted by a coagulopathy postpartum 
Robert L. Barbieri, MD (Editorial, March 2012)

››  update on obstetrics 
John T. Repke, MD, and Jaimey M. Pauli, MD (January 2012)

››  have you made best use of the Bakri balloon in PPh? 
Robert L. Barbieri, MD (Editorial, July 2011)

››  10 practical, evidence-based recommendations for the management 
of severe postpartum hemorrhage 
Baha M. Sibai, MD (June 2011)

››  Postpartum hemorrhage: 11 critical questions, answered by an expert 
Q&A with Haywood L. Brown, MD (January 2011)

Available in our archive at obgmanagement.com


