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Oxytocin: 
A Matter of Convenience?
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Most commonly used 
induction agent in the 
US and worldwide

High-alert medication

Oxytocin
Induction Agent

Smith & Merrill, 2006

Institute for Safe Medication Practice, August 2007

Induction

Induction of labor (medical or elective)
— ­ risk for Cesarean in nulliparous women

Kaul et al. 2004; Luthy et al. 2004; Moore et al. 2006; NCHS 2005;
Shin et al 2004; Vahratian et al. 2005; Vrouenraets et al. 2005

>2-fold ­ in rate since 1990:
1990     9.5%
2006   22.5% NCHS 2009

Elective Induction of Labor
In Nulliparous Women

Luthy et al., AJOG 2004; 191:1511.

• Almost doubles risk of C-birth
• Individual physician effect

Decision for Induction

Influenced by multiple factors

Not all factors are clinical

Convenience?

Oxytocin

Discovered in 1928; 
Commercially available 1955

Nobel Prize to Dr. DuVigneaud

Synthetic oxytocin chemically 
& physiologically identical 
to endogenous oxytocin
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Endogenous Oxytocin
1st Stage of Labor

Maternal circulating concentration  
approximately that of continuous IV 
exogenous oxytocin @ 2–4 mU/min

Fetal secretion similar to exogenous 
oxytocin @ 3 mU/min

Combined effect of maternal-fetal 
endogenous oxytocin 5–7 mU/min

Dawood et al. 1978; Shyken & Petrie 1995; Simpson 2008

Exogenous Oxytocin
Pharmacokinetics

Arias 2000; Dawood 1995; Seitchik et al. 1984; Simpson 2008; Stringer 1996

Uterine response usually within 
3–5 min of IV administration

Biologic half-life ~10–15 min

3–4 half-lives needed to reach 
steady-state plasma concentra-
tion or 30–60 min

Dosage and Rate
� Most commonly used regime in US 

—Start 0.5–2 mU/min
— Incremental doses 1–2 mU/min every 30 min
— “Physiologic” approach

� No consensus on ideal oxytocin dosage regimen, 
although available data support lower dosage 
rate infusion
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High vs. Low-Dose Oxytocin
Meta-Analysis

� Low-dose protocols resulted in 
— ¯ Episodes of excessive uterine activity
— ­ Rate of spontaneous vaginal birth
— ¯ Operative vaginal births
— A trend toward ̄ rate of Cesarean birth

Crane & Young 1998

� Use minimum dose to achieve active labor 
� ­ Intervals no more than every 30 min

Too Much Oxytocin
Dosage and Length of Administration

Oxytocin
receptor saturation

Desensitization 
or down-regulation

Dawood 1995; Phaneuf et al. 2000; Simpson 2008

Too Much Oxytocin
Coupling or Tripling of Contractions

“Pitting through the pattern” does not work

Additional oxytocin for dysfunctional labor 
causes furtherdesensitization

Rest period (30-60 min)+ IV fluid bolus may 
allow oxytocin receptors to become sensitive

Dawood 1995; Phaneuf et al. 2000; Phaneuf et al. 1998; Robinson et al. 
2003; Simpson 2008; Smith & Merrill 2006; Zeeman et al. 1997
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Too Much Oxytocin

¯ Uteroplacental Perfusion 

¯ Fetal Oxygenation

Excessive Contractions

Hyperstimulation, FSpO2 & FHR

Simpson & James, AJOG 2008;199:34.e1.

Hyperstimulation, FSpO2 & FHR

� Within 5 min. of excessive UA, 
fetal oxygenation desaturation begins, 
progressively decreasing 20% to 29% 
over a 30-min. period until normal UA is 
restored

� Waiting until the FHR is nonreassuring 
is not consistent with fetal safety

Simpson & James, AJOG 2008;199:34.e1.

Elevated Uterine Activity & Acidosis

Bakker et al., AJOG 2007;196;313.e1.

Elevated Uterine Activity & Acidosis

� One hour of excessive UA 
— During the 1st stage of labor, or
— Over the course of 2nd stage of labor

Bakker et al., AJOG 2007;196;313.e1.

� Is associated with a significant risk 
of neonatal acidemia(UA  pH < 7.11)

Fetal Oxygenation 
Sufficiently Impaired

Late decelerations and 
Loss of FHR variability and reactivity 

Metabolic acidosis 
occurs, resulting in direct 
myocardial depression

ACOG & AAP, 2003
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Use the lowest dose possible 
to stimulate contractions 
of normal intensity, duration 
& frequency

Avoid tachysystole and its 
potential harmful sequelae

Oxytocin
“High-Alert Medication”

Institute for Safe Medication Practice, August 2007

Oxytocin
Safe Practice Strategies

� Requirement that women having elective 
induction be at least 39 completed weeks’

(documentation of GA and how determined 
by provider in medical record, including 
discussion of risks and benefits, and 
alternatives such as waiting for spontaneous 
labor)

Oxytocin
Safe Practice Strategies

� Standard order sets and protocols 
based on current pharmacologic 
and physiologic evidence 

(start at 1 mU/min.,­ by 1-2 mU/min no more 
frequently than every 30-60 min. based on 
maternal-fetal response)

Arias 2000; Crane & Young, 1998; 
AWHONN 2008; Simpson 2008; 
Clark et al., 2009)

Oxytocin
Safe Practice Strategies

� Standard concentration of oxytocin
prepared by pharmacy

(30 U oxytocin in 500 mL lactated Ringer’s 
solution; 1mL/hr=1mU/min)

JACHO Standard MM.7.10: High-Risk/High Alert 
Medications, 2006; ISMP 2007; AWHONN/Simpson 2008

Oxytocin
Safe Practice Strategies

� Careful, timely assessments of FHR and UA

— Every 15 min. in the active phase 
of 1st stage of labor 

— Every 5 min. in active pushing phase 
of 2nd stage labor

� Protocols that allow discontinuing or decreasing 
dose without having to contact OB provider

AAP & ACOG 2007

Simpson & Knox 2009

Checklist-Based Protocol for Oxytocin

Clark et al., Am J Obstet Gynecol 2007;197;480.e1-480.e5.
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Oxytocin
Safe Practice Strategies

� Standard definition of uterine tachysystole

— Frequency of  > 5 contractions in 10 min.
— Contractions lasting � 2 min.
— Contractions of normal duration 

occurring within 1 min. of each other

� Standard treatment of oxytocin-induced 
uterine tachysystole guided by fetal status 

ACOG 1999, 2003, 2005; Bakker et al. 2007; AWHONN 2008; 
Simpson 2008, Macones et al. 2008;; Simpson & Knox 2009

Oxytocin-Induced Tachysystole
Reassuring (Normal) FHR

� Maternal repositioning (left or right lateral)
� IV fluid bolus approx. 500 mL lactated Ringer’s 
� If uterine activity (UA) has not returned to normal 

after 10-15 min., ¯ oxytocin rate by at least half; if 
UA has not returned to normal after 10-15 more 
min., discontinue oxytocin until UA is no more 
than 5 contractions in 10 min

AWHONN/Simpson, 2008, Simpson & Knox 2009

Oxytocin-Induced Tachysystole
Nonreassuring FHR 

(Indeterminate or Abnormal) 
� Discontinue oxytocin
� Maternal repositioning (left or right lateral)
� IV fluid bolus of approx. 500 mL lactated Ringer’s
� Consider oxygen @10 L/min/nonrebreather mask
� If no response, consider 0.25 mg terbutaline subQ
� Notify primary provider of actions and maternal-

fetal response

AWHONN/Simpson 2008; Simpson & Knox, 2009

Resumption of Oxytocin
After Resolution of Tachysystole

If: Oxytocin discontinued <20–30 min
FHR reassuring 
Uterine activity normal

� Resume oxytocin at no > 1/2 rate that 
caused tachysystole

� Gradually ­ rate if needed, based on 
protocol/ maternal-fetal status

Simpson & Knox 2009; AWHONN/Simpson, 2008
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Resumption of Oxytocin
After Resolution of Tachysystole

If: Oxytocin discontinued >30-40 min
FHR reassuring 
Uterine activity normal

Resume oxytocin at initial dose ordered

Simpson & Knox 2009; AWHONN/Simpson, 2008

AWHONN’s 
Cervical Ripening 
& Induction and 
Augmentation of 

Labor

Simpson KR, 2008

Simpson & Lyndon; 
MCN, 2009; 34: 
31-39.
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