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Objectives
Objectives are to discuss updated practices in:
•

•

Preeclampsia
•

Discuss terminology

•

Revisit pathophysiology

•

Cases

•

Clinical pearls

Uterotonic management
•

Uterine Atony

•

Elective vs. Labour arrest

•

Drug choice - Oxytocics, 2nd Line Uterotonics, Tranexamic Acid

•

Guidelines

Preeclampsia

“Being a mother is learning
about strengths you didn't
know you had... and dealing
with fears you didn't know
existed.”
- Linda Wooten

Hypertensive Disorders of
Pregnancy (e.g. Preeclampsia)
• Hypertensive disorders of pregnancy (HDP) remain the leading cause of
maternal and perinatal morbidity & mortality worldwide
• Incidence of preeclampsia has increased by 25% in last 2 decades (US)
• 2-8% of pregnancies are affected

Clinical Features

Signs & Symptoms
•

High Blood Pressure (Hypertension)

•

Proteinuria

•

Swelling (Edema)#

•

Headache

•

Nausea or Vomiting

•

Abdominal (stomach area) and/or Shoulder Pain

•

Lower back pain

•

Sudden Weight Gain

•

Changes in Vision

•

Hyperreflexia/Clonus

•

Shortness of breath, anxiety

•

NO Symptoms

Risk factors

Terminology
•

Eclampsia

•

Preeclampsia

•

Toxemia

•

Pregnancy-induced hypertension

•

Gestational hypertension +/- proteinuria

Terminology
•

In women with gestational hypertension,
preeclampsia should be defined as new-onset
proteinuria, one or more adverse conditions, or one
or more severe complications. (II-2B)

Classification of Hytertensive
Disorders of Pregnancy (US)
• Preeclampsia-eclampsia -> after

20 weeks GA

• Chronic Hypertension (of any cause) -> predating

pregnancy

• Chronic Hypertension + Preeclampsia (super-imposed)
• Gestational Hypertension -> after

20 weeks GA

Classification of Hytertensive
Disorders of Pregnancy (CAN)

Recommendations for
Magnesium Treatment

Pathophysiology

CASES

Case 1
•

30yr old G1P0

•

28 weeks GA

•

BP 160/102 P 88 RR 26 T 37 SpO2 93%

•

IUGR

•

Blurred vision, RUQ pain, hyperreflexic w/2 beats
clonus

Case 1
•

UA 500, AST 200, ALT 155, Alb 23, Hgb 101, Plts 77

•

Concerned?

•

Deliver!

Case 2
•

30 yr old G1P0

•

37 weeks GA

•

Hx chronic HTN

•

BP 160/90 P 88 RR 22 T 37 SpO2 97%

•

Labour pain, H/A

Case 2

•

UA 220, AST 22, ALT 33, Alb 33, Hgb 101, Plts 177

•

Concerned?

•

Treat HDP/BP and monitor (labs and patient)

Clinical Pearls

A Devastating Disease…
• Hypertensive disorders of pregnancy (HDP) remain the leading

cause of
maternal and perinatal morbidity & mortality worldwide

• Incidence of preeclampsia has increased
(US)

by 25% in last 2 decades

• 2-8% of pregnancies are affected
• Early diagnosis and control of blood pressure is paramount

Nursing Considerations
•

Advocate for your patient(s)

•

Make sure blood pressure in pregnancy is controlled

•

Clinical suspicion of preeclampsia

•

Blood work, anesthesia, plan for delivery, constant
assessment...

Anesthesia Considerations
• Keep MgSO4 infusing
• Thrombocytopenia:
• ASA/ACOG -> No recommendations
• CAS/SOGC ->

• Anesthesiology Consult for preeclamptic patients
• Early epidural recommended

Uterotonic Management

Background
●Severe

postpartum hemorrhage (PPH) related to uterine atony is on the

rise**
●Firstline

uterotonics - oxytocics
●Second-line
uterotonicsMethyl-ergonovine/Ergot, Misoprostal

Hemabate/Carboprost,

●There

is a lack of consensus in US and Canada on how
these are used***

The Society of Obstetricians and Gynecologists of Canada (SOGC)
recommends carbetocin as the uterotonic of choice to prevent PPH at
elective cesarean delivery (CD) (1-B recommendation)

Methods
●REB

approval and implied consent through survey completion
●Study design: Prospective observational study in the form of a targeted, online, email survey
●Population:

Chiefs or directors of Obstetrics/Gynecology and Directors of Obstetric
Anesthesia (or Chief Anesthesiologists in lieu) at university-affiliated obstetric hospitals across
Canada

●Methods:
● An

invitation letter explaining the study was sent via email to the practitioners followed
by a link to the survey.
● Survey was integrated into the on-line program ‘Survey Monkey’
● Two reminder emails were sent at 1 week intervals from the initial send out on
December 10, 2016.
● Data obtained from the survey was integrated into excel format.
●Data

collection: Participant/facility details, use of oxytocin vs. carbetocin in both vaginal
(VD) and CD at ‘low’ and ‘high’ risk for PPH, use of second line uterotonics and tranexamic
acid.

Results
●34/109
●The

respondes (31.2%) (21 anesthesiologists;13 were obstetricians/gynecologists)

majority of clinicians (65%) were unaware of the rate of PPH in their institution.

●Oxytocin

vs. carbetocin
● Oxytocin - first line agent for VD (91%), low-risk and high-risk CD by (66% and 60%)
● Oxytocin - IV boluses (3-10 IU) with infusions (20-40 IU/L) at rate 75-300 mL/h
● 62% (8/13) obstetricians vs. 9% (3/21) anesthesiologists used oxytocin boluses in addition to
infusion for even low risk CD (median [range] dose 5 IU [3-10] IU). Rapid boluses and larger
amounts were predominantly used in high-risk CD
● The dose of carbetocin ranged from 25-100 mcg IV for all types of delivery

●Second-line

uterotonic agent for PPH
● The second-line uterotonic usage was highly variable with the use of carboprost by all, and
ergonovine and misoprostol each by 91% of responders.
● Carboprost was ranked as the top choice overall, followed by ergonovine by anesthesiologists
and misoprostol by obstetricians.
● The doses of both carboprost and ergonovine were consistent with SOGC guidelines.
● Tranexamic acid (1-2g) was used by all respondents (for PPH)

●Choice

of drugs
● The top ranked reasons why clinicians chose their first-line or second-line uterotonics included
efficacy, obstetricians’ preference and anesthesiologists’ preference.
● Convenience, SOGC guidelines, cost and habit were ranked as less common reasons for use.

Discussion
•

1st Canadian study using a survey to establish patterns of
uterotonic usage in Canadian academic obstetric hospitals

•

oxytocin remains the predominant first-line uterotonic

•

Carbetocin was also found to be widely utilized in all types of
deliveries, however, its indications and doses are not consistent
with SOGC guidelines.

•

4

second-line uterotonic drugs was also highly variable and
depended upon perceived efficacy and physician’s preference

Discussion

Oxytocin
•
•
•
•

Canadian centers was varied with respect to dose, route and infusion parameters

10 IU intravenously were common for vaginal, elective and emergent CD
Such doses are not recommended for routine prophylaxis for vaginal and low-risk CD
Higher oxytocin should be used with caution, especially in the presence of neuraxial
blockade or hypovolemia secondary to postpartum hemorrhage, where they can be
more pronounced.

•

13

ED90 for IV bolus oxytocin has been shown to be

0.35 IU (95% CI 0.18-0.52) at

2.99 IU (95% CI 2.32-3.67) at CD for labor arrest.14,15
ED50 of IV bolus oxytocin at elective CD 0 IU (placebo) was as effective as any
elective CD and

•

other dose.
•

16

15 IU/h

17

•

2.5 IU/h

High rate oxytocin infusion (
) versus low rate (
) at elective
CD does not improve uterine tone or PPH rate and that the lower rate may minimize
oxytocin side effects.
Prior exposure to oxytocin for augmentation or induction (i.e. labor arrest) require a
higher infusion rate ED90 44.2 IU/h (CI 33.8-55.6) compared to non-laboring ED90
16.2 IU/h (CI 13.1-19.3).

18

Discussion

Carbetocin
•

Carbetocin was used in vaginal deliveries as well as high-risk CD, despite no such
recommendations in SOGC guidelines.

4

25-100 mcg

•
•

Carbetocin doses ranged from
Product monograph for DURATOCIN™ recommends 100 mcg

•

ED90 for elective CD is

14.8mcg (95% CI 13.7-15.8) and that doses >100 mcg may
be required for CD after labor arrest (ED90 121mcg, 95% CI 111-130) or CD at high
19,20

•
•

risk of PPH.
Carbetocin is not currently recommended by any other national guideline other than the
SOGC
2012 Cochrane review of randomized controlled trials (RCTs) comparing carbetocin
(100mcg) vs. oxytocin (varying doses) at CD, there was no difference in the incidence of

21

•
•

PPH, less need for second-line uterotonics with carbetocin as compared to oxytocin.
Carbetocin and oxytocin share a similar side effect profile which is dose-dependent
Oxytocics can result in nausea, vomiting, headache, flushing, water retention, pulmonary

14

•

edema, hyponatremia, seizures and coma.
Cardiac side effects include tachycardia, dysrhythmia, ST depression, chest pain,
hypotension, coronary vasoconstriction, myocardial ischemia and rarely cardiac

•

arrest/death.
Special populations such as preeclamptics and those with pre-existing cardiac disease may
be at increased risk from oxytocic side effects.

14

Second-line Uterotonics
•
•
•

Discussion

Second-line uterotonic usage for PPH management is also variable in Canadian centers.
Carboprost, ergonovine maleate and misoprostol were based on clinician preference and
experience more than evidence
Akin to the ‘institution-based factors’ such as practitioner experience, preference and local
hospital culture described by Bateman et al.

8
4

•

Doses of both carboprost and ergonovine maleate were consistent with SOGC guidelines.

•
•
•
•

Additional carbetocin used despite lack of evidence or guideline recommendations.
Obstetricians and anesthesiologists considered carboprost as their first choice (2nd-line
agent)
Obstetricians chose misoprostol over ergonovine as their second choice in the event of PPH
Misoprostol has been shown to have significant side effects (cramping, hyperthermia,

•

shivering, convulsions, fever) and has limited efficacy.
Ergonovine is that it can be
given both intravenously and intramuscularly
Ergonovine maleate has been associated with a reduced risk of hemorrhage-related

4,6,7

23,25

24

•

morbidity during CD as compared to carboprost.
Dose response studies done in human myometrial samples from laboring and non-laboring
women also show that ergonovine provides superior contractions as compared to
carboprost and misoprostol.

26

Discussion
Tranexamic Acid
•

Tranexamic acid usage was consistent across Canadian centers

•
•

1-2 grams intravenously for PPH management
Consistent with evidence reported recently by the WOMAN trial

•

collaborators9
WOMAN trial results showed a significant reduction in mortality
related to hemorrhage with no increase in thrombo-embolic events

•
•

when tranexamic acid was used ‘early’ in the management of
PPH
Did not prevent hysterectomy
WOMAN trial is the inclusion of tranexamic acid (1-2g IV over 10
minutes) in the WHO treatment guidelines for primary PPH as soon
as possible after onset/diagnosis

Discussion

Guidelines – Where do we go from here?

Discussion

Limitations
•
Response rate of 31%, although in keeping with the average response rate for surveys in the
literature, is arguably low.
•
It may not be representative of the practices across all Canadian centers and lack
generalizability
•
Inherent survey and selection bias as respondent practices are likely to differ from those who
do not respond
•
Anesthesiologists were over-represented when compared to their obstetrician respondent
counterparts

Conclusion
•

Lack of a unified approach to first and second-line uterotonic usage

•
•

Echoes the findings of Bateman et al. in the United States.
An evidence-based approach to uterotonic usage, as well as consensus of obstetricians and
anesthesiologists is warranted in order to improve the management of PPH due to uterine
atony
Consistent, evidence-based societal guidelines can help in bringing uniformity to the clinical
practice

•

8
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