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Amniotic fluid embolism: an evidence-hased review

Agustin Conde-Agudelo, MD, MPH; Roberto Romero, MD

mniotic fluid embolism (AFE) is a

rare and often fatal obstetric condi-
tion, characterized by sudden cardiovas-
cular collapse, altered mental status, and
disseminated intravascular coagulation
(DIC). The presence of fetal debris in the
pulmonary blood vessels of a mother
who had died suddenly in labor was first
described by Meyer' in 1926, but it was
not until 1941 that death following sud-
den collapse during labor or in the im-
mediate postpartum period was attrib-
uted to AFE.

Understanding of the pathogenesis of

AFE has increased in the last 2 decades

since this disorder was recognized as 1 of

the main causes of maternal mortality in
the United States.” Evidence on AFE,
however, has been mainly based on indi-
vidual case reports, autopsy series, or un-
controlled case series, due to the low
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We conducted an evidence-based review of information about amniotic fluid embolism
(AFE). The estimated incidence of AFE is 1:15,200 and 1:53,800 deliveries in North
America and Europe, respectively. The case fatality rate and perinatal mortality associated
with AFE are 13-30% and 9-44%, respectively. Risk factors associated with an increased
risk of AFE include advanced maternal age, placental abnormalities, operative deliveries,
eclampsia, polyhydramnios, cervical lacerations, and uterine rupture. The hemodynamic
response in AFE is biphasic, with initial pulmonary hypertension and right ventricular
failure, followed by left ventricular failure. Promising therapies include selective pulmonary
vasodilators and recombinant activated factor Vlla. Important topics for future research are
presented.

Key words: amniotic fluid embolism, cardiovascular collapse, DIC, disseminated
intravascular coagulation, maternal death, maternal morbidity, maternal mortality,
perinatal mortality, pregnancy
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pathophysiology, diagnosis, and treat-
ment of AFE.

Materials and melhods
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but they subsequently realized that this
was an overestimation, since no more
cases were observed in the next 26,000




Nevime u koho, kdy a hlavné proc...
neumime predvidat tuto katastrofu...
neni prevence, neumime se branit...







Embolie plodovou vodou - faze

1. faze
e spazmus plicnich cév
e selhavani praveho srdce
e porucha plicni ventilace/perfuze
e hypoxie a hypotenze matky
po cca 30 min.
2. faze
e selhavani leveho srdce
e plicni edém

3. DIC
Srdecni zastava matky — preziti nepravdépodobné
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Diagnostika pouze klinicka

4 faktory

nahlé srdecni selhani a/nebo hypotenze matky
akutni hypoxie matky
nevysvétlitelné zavazné peripartalni krvaceni

tehotenstvi, béhem porodu (spontanni/operacni) nebo v
casném sestinedell

Moor J. Amniotic fluid embolism. Crit Care Med. 2005 Oct, 33 (10 Sppl):
S5279-85.
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Historicka predstava

Prinik plodové vody do materského obéhu

Mechanické latky
(fetalni skvamdzni epitelie, lanugo, viasy, mazek, mekonium)

Obstrukce plicnich kapilar a kardiovaskularni kolaps
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Prinik plodové vody do materského obéhu

Solubilni 1atky

(histamin, bradykinin, prostaglandiny, aktivatory komplementu,
endotelin, leukotrieny a metabolity kyseliny arachidinové)
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Anafylaktoidni téhotensky syndrom
Anaphylactoid-like reaction

Imunologicka reakce

Antigenni produkty plodoveého vejce
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UK
2. nejCastéjsi pricina umrti téhotnych

USA, Francie
3. nejcastejsi pricina umrti tehotnych

Singapore, Australie
nejcastéjsi pricina umrti téhotnych
Amniotic fluid embolism: an evidence-based review.

Conde-Agudelo A, Romero R. Am J Obstet Gynecol. 2009
Nov,;201(5):445.e1-13.
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Patofyziologie

multifaktorialni proces — chudé znalosti
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Podobnost

o septicky Sok (chybr teplota)
o anafylakticky Sok (chybi koini projevy)

41% rodicek s AFE registru trpi alergii nebo atopii

Incidence and risk factors of amniotic fluid embolisms: a population-based
study on 3 miflion births in the United States. Am J Obstet Gynecol. 2008



AFE or Septic Shock?

Maternal death following cardiopulmonary
collapse after delivery.: amniotic fluid
embolism or septic shock due to intrauterine
Infection?

Romero R, Kadar N, Vaisbuch E, Hassan SS.
Am J Reprod Immunol. 2010 Aug
1,64(2):113-25.

Amniotic fluid embolism. an evidence-based
review.

Conde-Agudelo A, Romero R.

Am J Obstet Gynecol, 2009
Nov;201(5):445.e1-13.
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"1 A novel case of amniotic fluid embolism in multiple pregnancy. % Sudden cardiac arrest during cesarean section -- a possible case of am

2 A rare case of amniotic fluid embolism 7% Surgical treatment of an amniotic fluid

™ Acute postpartum pulmonary edema in a 23-year-old woman 5 days after cesarean delivery. 1] Vypis z Reserce

T AJOG_Conde_2009 Ii/WHO Time trends and regional differences in maternal mortality in C

T Amniotic fluid embolism after blunt abdominal trauma

2 Amniotic fluid embolism complicated by paradoxical embolism and disseminated intravascular coagulation

T Amniotic fluid embolism in an Australian population-based cohort,

) Amniotic fluid embolism, a comparisen between patients who survived and those who died

T Amniotic fluid embolism, still a diagnestic enigma for obstetrician and pathologist

T Amniotic fluid embolism,

1Amnintir_ﬂuid embolism-risk factors, maternal and neonatal outcomes

iﬂ_]AmniDtic_ﬂuid_ethlism

) Amniotic-fluid embelism and medical induction of

7 Comparison of maternal mortality between migrating population and permanent residents in Shanghai, China, 1995-2005.
T Complerent C3a expression and tryptase degranulation as promising histopathological tests for diagnosing fatal amniotic fluid embolism,
2 Deficits in the provisien of cardiopulmonary resuscitation during simulated obstetric

% DIC Antiokeagulaéni terapie

T ECMO + AFE

| Factor Va treatment of DIC as a clinical manifestation of amniotic fluid embolism in a patient with fetal demise.
71 Forensic aspects of post-mortem histological detection of amniotic fluid embolism,

T Chest computed tomography of a patient revealing severe hypoxia due to amniotic fluid embolism

" Incidence and risk factors of amniotic fluid embolisms

7 Incidence of amniotic fluid embaolism, relation to cesarean section and to age,

T Maternal death following cardiopulmonary collapse after delivery

71 Maternal deaths in Denmark 2002-2006,

2 Maternal mortality in Switzerland 1995-2004

T MMR China

1] Platelet-activating factor, PAF acetylhydrolase, and severe anaphylaxis.

7 Respending te amniotic fluid embolism,




Novinky

e presnejsi odhad incidence
e snizena mortalita a morbidita
e nove agresivni lécebné postupy
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e vzacna porodnicka prihoda
(1: 8.000 - 80.000 tehotenstvi)

e chybi pripady, které neskocCily smrti

Biron-Andreani C. at all. Amniotic fluid embolism with haemostasis complikations:
Primary fibrigenolysis or disseminated intravascular coagulation?

Pathophysiol Haemost Thromb.

2003, May — Jun, 33(3):170-1.
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Materska mortalita

e 86% materska mortalita
(z toho 36% behem 2 hodin)

e 26% prezivsich zen
(neuropsychickeé nasledky)

Bannister M. Amniotic fluid embolism. Can J Anaesth 2000, 47:381
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Amniotic Fluid Embolism Register (USA)
The United Kingdom Amniotic Fluid Embolism Register (UK)

Novée
Amniotic Fluid Embolism Register (Kanada)
Amniotic Fluid Embolism Register (Australie)
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Odhad incidence AFE
1:15,200 (USA)
1:53,800 (Severni Amerika)
ProC 3x nizSi USA???

Materska mortalita 13 - 30%
Perinatalni mortalita 9 - 44%

Conde-Agudelo A, Romero R.
Amniotic fluid embolism. an evidence-based review.
Am J Obstet Gynecol 2009,201:445.e1-13.



—
O

—
N

12

Amniotic Fluid empolism
(cases/100,000 deliveries)

Paul D. Stein, M.D., 1,2 Fadi Matta, M.D.,1 and Abdo Y. Yaekoub, M.D.1

Incidence of Amniotic Fluid Embolism: Relation to Cesarean Section and to Age.
JOURNAL OF WOMEN'S HEALTH, Volume 18, Number 3, 2009.
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A E 4 V4

ProcC nizsi vyskyt?

Nesnizuje se incidence.

Zlepsuje se metody intenzivni mediciny
pri reseni zivot ohrozujicich stravu.

Diagnostika u prezivsich....???
(slozitost/nemoznost)



Hlavni rizika

. vék téhotné
2. operacni porod (cisarsky rez, forceps/VEX)
. poruchy placenty (praevia, abrupce)

. eklampsie
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Amniotic Fiuid Empbolism
(cases/100,000 deliveries)
=

Age 15-29 Age 30-39

Paul D. Stein, M.D., 1,2 Fadi Matta, M.D.,1 and Abdo Y. Yaekoub, M.D.1
Incidence of Amniotic Fluid Embolism: Relation to Cesarean Section and to Age.

JOURNAL OF WOMEN'S HEALTH, Volume 18, Number 3, 2009.
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Amniotic Fluid embolis
(cases/100,000 deliveries)
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Vaginal C-Section

n= 7,000 n= 5,000
Paul D. Stein, M.D., 1,2 Fadi Matta, M.D.,1 and Abdo Y. Yaekoub, M.D.1
Incidence of Amniotic Fluid Embolism: Relation to Cesarean Section and to Age.

JOURNAL OF WOMEN'S HEALTH, Volume 18, Number 3, 2009.
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Pouhé podezreni

Agresivni terapie
Mezioborova spoluprace

Porodnik
Anesteziolog
Anesteziolog/intenzivista
Hematolog
Patolog



Rozhoduje rychlost
a reakce v rozhodovani...
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STATIM ukoncit tehotenstvi (70% v tehotenstvi)
symptomaticka |éCba — zajisteni vitalnich funkci

statim koagulacni vysetreni — ocekavame DIC
statim deleukotizovana Ery-masa
centralni zilni katétr/a.pulmonalis
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e resuscitace
- ITO - UPV+PEEP+oxygenace !!!!
- podpora selhavajiciho myokardu
- korekce koagulopatie

e patrani/vylouceni jinych pricin kolapsu



Diagnosis per exclusionem

plicni embolie, vzduchova embolie, aspirace zaludecniho
obsahu, eklampsie, toxicita pouzitych anestetik,
centralni mozkova prihoda, hemoragie (ruptura uteru,
inverze uteru, abrupce placenty) , anafylakticka reakce,
peripartalni kardiomyopatie, ischemicka choroba
srdecni, septicky Sok, spinalni anestezie, transflzni
reakce, |eékova alergie



Diagnostika....obtizna u prezivsich

Chybi: jednoduchy, neinvazivni, citlivy test

e zinek kopropofyrin  (sérum) ...produkt mekodnia
e tryptaza (sérum) ...degranulace mastocytd
e (3, C4 komplementu (sérum) ...vysoka senzitivita i specificita AFE

squamodzni bunky v centralni vendzni krvi

squamozni bunky v a. pulmonalis

zbytky Castic amniové tekutiny a. pulmonalis

zbytky Castic amnioveé tekutiny v bronchialnim sekretu
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ECMO (Extracorporeal membrane oxygenation) = eliminace
promyvani a separace krevnich castic (Cell salvage)

NO (Nitric oxide therapy)= selektivni pulmonalini vasodilatace
NovoSeven = |é¢ba koagulopatie

kardio-pulmonalni bypass

intraaortalni balonkova kontrapulzace

pristroje pro srdecni podporu (Ventricular assist device)

v€asné podani krevnich nahrad
invazivni srdecni a hemodynamicky monitoring
transesofagealni echocardiografie = hemodynamické zmény



Rozhoduje rychlost
a reakce v rozhodovani...

Vyznam role porodni asistentky...



Examination 21€

Responding to Amniotic Fluid Embolism

Punpost/ GoAL
To educate perioperative nurses about caring for patients with amniotic fluid embolisms (AFEs).

BEHAVIORAL (BJECTIVES
After reading and studying the article on responding to AFEs, nurses will be able to

1. explain theories regarding the pathophysiologic process that leads to AFE,
2. describe the risk factors for AFE,
3. discuss the treatment of AFE, and

4. describe supportive care for patients and their family members after an AFE occurrence.

QuEsTIONS

. According to a study of 3 million births,
AFE occurs in 7.7 per 100,000 births and
has a fatality rate of

a. 10.9%.

b. 15.5%.

€. 21.6%.

d. 31.5%.

. In 1941, a published report of autopsy
findings for eight pregnant women with
sudden shock and pulmonary edema de-
scribed finding
in the patients’ pulmonary vasculature.
3. fatal squamous or mucin cells

b. fetal white blood cells

¢. viral cells

d. fetal red blood cells

d.1,2 3,4 and 5

. One current theory about the pathophysi-

ology of AFE is that it is a biphasic cardiac
failure that includes
1. initial acute pulmonary hypertension.
2. right heart failure with hypoxia.
3. left ventricular failure with systemic
hypotension.
a.2
b.1and 3
. 1and2
d.1, 2 and 3

. Another theory identifies left ventricular

dysfunction, acute lung injury, and clot-
ting factor activation as the root causes of
AFE leadine to




Otazky k diskuzi:

Neni treba pripravit Narodni registr AFE?

Neni treba program pro trénink
v€asné diagnostiky AFE pro porodni asistentky?



Dekuji za pozornost
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