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Learning Objectives

A Recognize clinical scenario

A Differential diagnosis consideration

A Review of AFE morbidity and mortality
A Management skill acquisition
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A Syndrome - Definition

?




Clinical Presentation

A Classic triad:

o Hypoxia
o Hypotension or hemodynamic collapse
o Coagulopathy

A Remains poorly understood: unpredictable, rare,
acute, and lacks a gold standard diagnosis

A There probably are formes frustes of AFE

AoLet us be careful not to m
al | cases of unexplained de.

Eastman, 1948



Incidence &
Outcomes



Incidence

A Incidence (per 100,000 maternities)
o Australia, Canada, the Netherlands, UK & USA

0 Retrospective discharge database 5.5-6.1
A ~1:17,000

o Validated case identification 1.9-25
A ~1:45,000

If the difference between the above 2 rates is due solely to
false positives in the former, the incidence of AFE is
overestimated by 65% In retrospective discharge database
studies. (GA DILDY)

Knight et al. Amniotic fluid embolism incidence, risk factors and outcomes: a
review and recommendations. BMC Pregnancy Childbirth  2012; Feb 10;12:7



As the World Turns

Country Time period Publication Contribution to
maternal
Mortality (%)
Sweden 19511980 Hogberg, 1985 1-17
Japan 19641980 Shinagawa, 1983 5
USA 19791986 Atrash, 1990 8
Australia 19841993 Burrows, 1995 10
Singapore 19901999 Lau, 2002 31
UK 19941996 Dept Health, 1998 13
Poland 19912000 Troxzynski, 2003 22
USA 20002006 Clark, 2008 14



HCA, 2000-2006

CAUSE OF DEATH Number %
Complications of Preeclampsia 15 16
Amniotic fluid embolism 13 14
Obstetric hemorrhage 11 12
Cardiac disease 10 11

Pulmonary Thromboembolism 9 9
Non -obstetric infection 7 7
Obstetric infection 7 7
Accident/suicide 6 6
Medication error or Reaction 5 5
Ectopic pregnancy 1 1
Other 11 12
TOTAL 95 100

Clark SL, Belfort MA, Dildy GA, Herbst MA, Meyers JA, Hankins GD. Maternal death in the 215t
Century: causes, prevention, and relationship to cesarean delivery. Am JObstetGynecoR008; 199(1):36.eb
o o




Outcomes

Maternal Outcome Fetal Outcome
100% B 100%
<088 80%
60% 60%
40% 40%
20% 20%
0% 0%

Clark 1995 Tuffnell 2005 Clark 1995 Tuffnell 2005

Clark SL, Hankins GD, Dudley DAdy GA, Porter TF. Amniotic fluid embolism: analysis of the national registry.
Am JObstetGynecol995;172:1158-67.

e TuffnellDJ. United kingdom amniotic fluid embolism reggsi€&G2005;112:16259 @



Outcomes ¢+ Maternal Mortality

Publication
Morgan 1979
Hogberg 1985
Clark 1995
Gilbert 1999
Tuffnell 2005
Kramer 2006
Abenheim 2008
Knight 2010
Roberts 2010
Stolk 2012
Kramer 2012
Guillaume 2013

Years
19411978
19721980
19831994
19941995
19972004
19912002
19992003
20052009
2002-2007
20042006
19912009
20002010

Population
English lit.
Sweden
USA
California
UK
Canada
USA

UK
Australia
Netherlands
Canada
France

Methodology
Literature Review
Case Review
Registry

Vital Statistics
Registry

Vital Statistics
Vital Statistics
UKOSS

Vital Statistics
Registry

Vital Statistics
Chart Review

AFE(N)

272
12
46
53
44

180

227
60
20

120
11

MM(%)

86
66
61
26
30
13
22
20
35
11
27
27



Pathophysiology



Proposed Pathophysiology

Anaphylaxis Sepsis Amniotic Fluid
(IgE) (Endotoxin) Embolism
(various fetal elements)

Endogenous Mediator Release

Clinical Manifestations

Clark SL, Hankins GD, Dudley DA, Dildy GA, Porter TF. Amniotic fluid embolism: analysis of
the national registry. Am JObstetGynecol1995;172(4 Pt 1):11587; discussion 11679



Proposed Pathophysiology

A Phase | A Phase I
0 Vasoactive 0 Left heart failure
Substance(s) o Pulmonary edema/ARDS
o0 Pulmonary vasospasm o Coagulopathy

o Profound hypoxia
A Pulmonary injury
A Myocardial injury
0 Resolution in 15-30 min



Hemodynamics

HYPERDYNAMIC

Clark et al. Hemodynamic alterations associated with amniotic fluid embolism: a reappraisal.
Am JObstetGynecol 1985;151:6121.3



Coagulopathic Process

A Animal studies 9 Inconsistent results

A In vitro studies amniotic fluid:
o Shortens whole blood clotting time
o Has thromboplastin -like effect
Induces platelet aggregation & release of platelet factor Il
Activates complement cascade
Contains a direct factor X activating factor

A Human studies
o0 AFE coagulopathy probably similar to that in severe placental abruption

O O O



Infection?
 oreNAARTCLE

Maternal Death Following Cardiopulmonary Collapse After
Delivery: Amniotic Fluid Embolism or  Speptic Shock Due to
Intrauterine Infection?

Roberto Romero!Q Wicholas Kadar, Edi Vaisbuch 1B, Sonia S. Hassan®

A 2 cases of maternal death attributed to AFE

A Supra-lethal levels maternal plasma TNF -a

(>0.1 ng/mL) at admission
A 29yo G3P1 at 41+ weeks 1 ng/mL
A 30yo G3P2 at 28+ weeks 10 ng/mL

Romero et al. Am JReprodmmunol 2010; 64: 113125



Oxytocics?

As illustrated in this case, uterine hypertonicity followed the initial signs
and symptoms of AFE.

Clark et al. Am JObstetGynecol1995; 172: 115&%9
o



Induction of Labor?

A Kramer et al. Lancet 2006

o Canada 1991 -2002
o0 Association: yes

A Abenhaim etal. AmJ Obstet Gynecol 2006

o USA 19992003
o0 Association: no

A Knight et al. Obstet Gynecol 2010

o UK 2005-2009
o0 Association: yes



PGE, AFE & the FDA

A Prepidil Package Insert (02/09)

o 0The Clinician should be alert that the
dinoprostone gel may result in inadvertent disruption and subsequent
embolization of antigenic tissue  causing in rare circumstances the
development of Anaphylactoid Syndrome of Pregnancy (Amniotic Fluid
Embolism). 6

A Cervidil Package Insert (04/10)

o 0The Clinician s houl dinogrostona | neay resultimhat us e
inadvertent disruption and subsequent embolization of antigenic tissue
causing in rare circumstances the development of Anaphylactoid
Syndrome of Pregnancy (Amniotic Fluid Embolism). 0



Diagnosis
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