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Amniotic fluid embolism: an evidence-based review

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

disseminated intravascular coagulation
(DICHThe 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,

r

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 matemal age, placental abnormalities, operative deliveries,
eclampsia, polyhydramnios, cenvical lacerations, and utering 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 VIka. Important topics for future research are
presented.

Key words: amniotic fluid embolism, cardiovascular collapse, DIC, disseminated
intravascular coaguiation, matemal death, matemal morbidity, matemal mortality,
perinatal mortality, pregnancy

Cite this article as: Conde-Agudelo A, Romero R. Amniotic fluid embolism: an evidence-based review.
Am J Obstet Gynecol 2009:201:445.¢1-13.




Arch Gynecol Obstet (2016) 203:329-334
DOI 10.1007/s00404-0015-3785-z CrossMark

MATERNAL-FETAL MEDICINE

From appearance to essence: 10 years review of atypical amniotic
fluid embolism

Fangrong Shen'” + Lu Wang' - Weiwen Yang' + Youguo Chen'

Received: 6 December 2014/ Accepted: 8 June 2015/ Published online: 20 June 2015
© Springer-Verlag Berlin Heidelberg 2015

Abstract obstetric hemorrhage and/or pulmonary and renal dys-
Purpose  Amniotic fluid embolism (AFE) 1s an unpre- function postpartum. Hyperfibrinolysis and coagulopathy
dictable and unpreventable complication of maternity. The @ may the early laboratory findings of atypical AFE. Atypical
presentation may range from relatively subtle clinical and classical AFE shared the same risks, such as advanced
Baente SITafals aternal condiac ot Hlowes e the maternal age, placental abnormalities, operative deliveries,
neglected diagnosis of non-classical form of AFE (atypical  eclampsia, cervical lacerations, and induction of labor.

AFE) is very common. The aim of this study was to  Conclusion Staying alert to premonitory symptoms of




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




Embolie plodovou vodou

USA, Francie

3. nejCastejsi pricina umrti téhotnych

UK

2. nejlast&jéi pticina umrti téhotnych

Singapore, Australie
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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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Amniotic Fluid Embolism Register (USA)
The United Kingdom Amniotic Fluid Embolism Register (UK)

Pozdé;ji
Amniotic Fluid Embolism Register (Kanada)

Amniotic Fluid Embolism Register (Australie)

Amniotic Fluid Embolism Register (Japonsko)
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Hiroshi Kobayashi et al., Different Definition Criteria for the Diagnosis of Amniotic Fluid Embolism

The US criteria [13]

The UK criteria [14]

The Japan criteria [15]

The US AFE registration entry criteria

UK Obstetric Surveillance System criteria for
defining cases of amniotic fluid embolism

The Japan consensus criteria for the diagnosis
of AFE

1. Acute hypotension or cardiac arrest

2. Acute hypoxia, defined as dyspnea, cyanosis or respiratory
arrest

3. Coagulopathy, defined as laboratory evidence of
intravascular consumption or fibrinolysis or severe clinical
haemorrhage in the absence of other explanations®

4. Onset of the above during labor, caesarean section or
dilatation and evacuation or within 30 minutes post partum

5. Absence of any other significant confounding condition or
potential explanation for the signs and symptoms observed

*Patient meeting all other criteria  including abrupt

cardiorespiratory arrest who died before coagulopathy could
be assessed were included in the primary analysis.

Either

In the absence of any other clear cause

1. Acute matemnal collapse with one or more of the
following features:

Acute foetal compromise, Cardiac arrhythm Acute
foetal compromise, arrhythmias or arrest, coagulopathy,
convulsion, hypotension, matemal haemorrhage,
premonitory symptoms, eg., restlessness, numbness,
agitation, tingling, shortness of breath or arrest,

2. Excluding women with maternal haemorrhage as the
first presenting feature in whom there was no evidence of
early coagulopathy or cardiorespiratory compromise

Or

3. Women in whom the diagnosis was made at post-
mortem examination by finding foetal squames or hair in
the lungs.

[Table/Fig-1]: An overview of different diagnostic criteria of AFE.

1. If symptoms appeared during pregnancy or
within 12 hour of delivery;

2. If any intensive medical intervention was
conducted to treat one or more of the following
symptoms/diseases:

Cardiac arrest, severe bleeding of unknown
origin within two hour of delivery (=1500 mL),
disseminated intravascular coagulation, respiratory
failure

3. If the findings or symptoms obtained could not
be explained by other diseases.

4. As for AFE, consumptive coagulopathy/DIC
due to evident aetiologies such as abnormal
placentation, trauma during labor and delivery
and severe preeclampsia/eclampsia, should be
excluded.




Incidence

UK 1,9/100 000 > 24. tyden
Holandsko 2,5/100 000 > 24. tyden
USA 5,5/100 000

Kanada 6,0/100 000 > 20. tyden
Australie 6,1/100 000 > 20. tyden

Chybi pripady, které neskocily smrti...

Knight M, Berg C, Brocklehurst P, Kramer M, Lewis G, Oats J, Roberts CL, Spong C,
Sullivan E, van Roosmalen J, Zwart J.

Amniotic fluid embolism incidence, risk factors and outcomes: a review and
recommendations.

BMC Pregnancy Childbirth. 2012 Feb 10;12:7.



Embolie plodovou vodou

ProcC nizsi vyskyt?
Nesnizuje se incidence...

...zlepsuji se metody intenzivni mediciny
pri reseni zivot ohrozuijicich stavu.



Mortalita matek

UK 19% (11-30%)
Holandsko 11% ( 3-45%)
USA 21% (18-22%)
Kanada 13% ( 9-19%)
Australie 14% ( 9-19%)

Knight M, Berg C, Brocklehurst P, Kramer M, Lewis G, Oats J, Roberts CL, Spong C,
Sullivan E, van Roosmalen J, Zwart J.

Amniotic fluid embolism incidence, risk factors and outcomes: a review and
recommendations.

BMC Pregnancy Childbirth. 2012 Feb 10;12:7.



Drenaz/prinik
plodoveé vody

Poruseni vaku blan




PlGsobky do velké obéhu

Plodova voda prechazi
do plicni cirkulace

Plodova voda prechazi )
do materského obéhu

Pokles perfuze
Hypoxie plodu




Embolie plodovou vodou

Historicka predstava

Prinik plodové vody do materského obéhu

Mechanickeé latky

(fetalni skvamozni epitelie, lanugo, vlasy, mazek, mekdnium)

Obstrukce plicnich kapilar a kardiovaskularni kolaps



Embolie plodovou vodou

Prinik plodové vody do materského obéhu

Solubilni latky
(histamin, bradykinin, prostaglandiny, aktivatory komplementu,
endotelin, leukotrieny a metabolity kyseliny arachidinové)



Embolie plodovou vodou

Podobnost

e septicky Sok (chybi teplota)
 anafylakticky sok (chybi kozni projevy)

41% rodicek s AFE registru trpi alergii nebo atopii

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



Embolie plodovou vodou

Antigenni produkty plodového vejce

Anafylaktoidni tehotensky syndrom

Imunologicka reakce

AF + mekonium = toxictejsi nez AF bez mekonia
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Embolie plodovou vodou - faze

1. faze
. spazmus plicnich cév
porucha plicni ventilace/perfuze
 selhavani pravého srdce
. hypoxie a hypotenze matky
po cca 30 min.
2. faze
 selhavanilevého srdce

. plicni edém

3. DIC
. srdecni zastava matky — preziti nepravdépodobné



Poruseni feto-maternalni bariéry

Prinik fetalniho antigenu
do krevniho obéhu matky

Prozanétlivé mediatory
aktivace SIRS like reakce

Zanétlivé mediatory
a endokatecholaminy Aktivace
indukce systémové i plicni hemokoagulacni kaskady
hypertenze a hypertonus délohy

Zanétlivé mediatory
a hypoxie
indukce selhavani
myokardu, plic a CNS

DIC a metrorhagie

Schéma embolie plodovou vodou (AFE)



Klinické zmeény pri embolii plodovou vodou

Kardiovaskularni Respiracni Hematologické Neurologické Porodnické

Hypotenze Utlum dychani Koagulopatie Porucha védomi Hypoxie plodu

Selhani pravého

srdce Tachypnoe/dyspnoe Hemorrhagie

Arytmie srdce V:Q mismatch

Srdecni selhani




Trvaly neurologicky | Hypoxie mozku
deficit | Krece

Snizena perfuze srdce
Snizeni inotropie
Snizeny srdecni vydej
Plicni kongesce

Plicni edém

- kardiogennni

- non-kardiogenni
Bronchokonstrikce

Bronchospasmus 5 ’ Hypotenze, hypoperuze
Desaturace Sok

DIC
g Krvaceni

Hypoxie plodu

Snizeni perfuze délohy
Hypotonie/atonie
PZOK

Bradykardie
Smrt ditéte




Fig. 2. Fetal heart rate tracing in a woman with AFE. Note spontaneous uterine tachysystole
in conjunction with fetal heart rate deceleration several minutes before maternal cardiovas-
cular collapse. (From Clark SL, Hankins DV, Dudley DA, et al. Amniotic fluid embolism: anal-
ysis of the national registry. Am J Obstet Gynecol 1995;172:1158-69; with permission.)




Diagnostika....obtizna u prezivsich

Chybi: jednoduchy, neinvazivni, specificky a senzitivni test

e zinek kopropofyrin (sérum) ...produkt mekonia

e tryptaza (sérum) ...degranulace mastocytu

* insulin-like growth factor binding protein-1

 |IL8

e Sialyl-Tn

e squamozni bunky v centralni vendzni krvi

e squamozni bunky v a. pulmonalis

e zbytky Castic amniové tekutiny a. pulmonalis

e zbytky Castic amniové tekutiny v bronchialnim sekretu
(bronchoalveolarni lavaz)



Zinek coproporphyrin-1(Zn-CP1)
BéZzna hodnota < 1,6 pmol /ml

Sialyl-Tn
Bézna hodnota <46 I1U /ml

Interleukin-8
BéZzna hodnota < 20 pg /ml



Inhibitor C-1 esterazy

Pokles < 26%



Table 5. Investigational biomarkers for amniofic fluid embolism

New biomarkers

Activin A (ransforming growth factor]

Proopiomelanocartin

Endothelin

Procollagen type 1 Nerminal propeptide

CK13 [Rab): CK10/13 [Mab|

Characteristic of maternal serum, cord blood serum, and amniotic Huid
Increased with gestational age

Characteristic of placental membrane

10 more concentrated in amnictic fluid than matemal serum

Inversely related to human chorionic gonadofropin

High concentrations at feto-matemal junction

Increased when amniofic fluid injected info circulation

Meconium stained amniofic fluid elicited greatest degree o endothelial injury
Associated with fetal metabolism and development

>400 fimes more concentrated in amniolic fluid than matemal circulation
Strongly expressed in squamous cells from matemdl amniofic Huid

Brown cytoplasmic granules when immunostained




C3, C4 komplement (sérum)

vysoka senzitivita i specificita AFE

Komplement C3 a C4

Normalni hodnoty
C3:80az 140 mg /di
C4: 11 az 34 mg /dl
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Biologické markery v séru:
e stavajici markery (ne)spolehlivé (senzitivita a specificita)
* dlouhy casovy interval pro diagnostiku

VcCasna diagnostika — kardiologie???:
* analyza variability srdecni frekvence,
e 3D-spektrogram a nuklearni kardiologie

Liao WC, Jaw FS
A noninvasive evaluation analysis of amniotic fluid

embolism and disseminated intravascular

coagulopathy. J Matern Fetal Neonatal Med. 2011 Nov;24(11):1411-5. Epub 2011 Jan 19.
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Diagndza = per exclusionem

Respiracni
Plicni embolie
Vzduchova embolie
Aspirace Zaludecniho obsahu

Srdecni
Akutni infarkt myokardu
Peripartalni kardiomyopatie
Aortalni disekce
Srdecni arytmie

~

Sok
Septicky Sok
Anafylakticky Sok: reakce na léky

Porodnické
Postpartalni hemorhagie
Ruptura délohy
Abrupce placenty
Eklampsie




Embolie plodovou vodou —rizikové faktory

Matka Plod Porodnické faktory
Vek Muzské pohlavi Amniocentéza
Multiparita Hypoxie plodu PROM
Diabetes Makrosomie plodu Lacerace délozniho hrdla

Etnicky plvod

Polyhydramnion

Indukce porodu
a/nebo podani oxytocinu
pro posileni déloznich kontrakci

Mrtvy plod

Ruptura délohy

Vicecetné téhotenstvi

Placenta previa

Placenta accreta

Abrupce placenty

Preeklampsie

Eklampsie

Forceps/vakuumextrakce

Cisarsky rez
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Amniotic Fluid Embolism
(cases/100,000 deliveries)
o =

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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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.



Rozhoduje rychlost
a reakce v rozhodovani...



Embolie plodovou vodou

Pouhé podezreni
Agresivni terapie
Mezioborova spoluprace

Porodnik
Anesteziolog
Anesteziolog/intenzivista
Hematolog
event. patolog



Podezieni na AFE

Okamzita akce

zajistit dychaci cesty

dvé silné i.v. kanyly/pfistupy
okamzité hematologické odbéry
okamzité objednani krevnich nahrad
zajistit 1éky/vasopresory

priprava operacniho salu

Akutni cisarsky fez/emergent SC

r

Pooperacni péce

Jednotka intenzivni péce

resuscitace télniho obéhu/obému
serial/monitoring
hematogickych/biochemickych vysetreni
pouZiti vazopresor(




Umrtnost Zen na AFE u cisafského Fezu
byla nizsi, nez v ostatnich pripadech...

Vysvetleni:
pritomnost anesteziologa,

moznost resuscitace...

Oi H, Naruse K, Noguchi T, Sado T, Kimura S, Kanayama N, Terao T,
Kobayashi H.

Fatal factors of clinical manifestations and laboratory testing in patients
with amniotic fluid embolism.

Gynecol Obstet Invest. 2010,70(2):138-44. Epub 2010 Apr 24.



Embolie plodovou vodou

STATIM ukoncit tehotenstvi
symptomaticka |écba — zajisténi vitalnich funkci

statim koagulacni vysetreni — ocekavame DIC
statim deleukotizovana Ery-masa, FFP
centralni Zilni katétr/a.pulmonalis






Embolie plodovou vodou

Narodni sber dat



Kritéria pro diagnostiku AFE

A. Mrtvi = pitevni nalez (histochemicko-patologické vysetreni)

B. Prezivsi = klinické projevy
Klinicka manifestace:
1. Priznaky
- srdecCni zastava (akutni hypoxie a hypotenze)
- zastava dychani (dyspnoe)
- konzumpcni koagulopatie (DIC)

2. Nastup klinické manifestace

- téhotenstvi
- spontanni porod

- operacni porod cisarsky rez (do 12 hodin od porodu)
3. Absence jiné nemoci/patologie
ktera by mohla vysvétlit popsané klinické priznaky



Narodni sber dat

www.embolieplodovouvodou.cz






