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Amniotic fluid emboli update 

Jeremy Whiting  MD

Introduction

	 Amniotic fluid embolism (AFE) is a devastat-
ing syndrome unique to obstetrics. Although two pa-
thologists from the University of Chicago published 
the original case series in 19411, most of the current 
research on AFE is published in journals of obstetrics 
and gynecology. However, given the sudden, cata-
strophic, and life-threatening nature of AFE, critical 
care specialists are routinely consulted. Even with 
multidiscipline care in intensive care units, the mortal-
ity ranges from 20% to 90%, depending on the case 
definition. This article updates critical care physicians 
on the recent literature and treatment for this condi-
tion. 

Epidemiology–incidence and risk factors
	
        Several population-based studies have been per-
formed to determine the incidence and risk factors for 
AFE. The incidence and mortality rates are summa-
rized in Table 1 for four large studies done in the U.S., 
Canada, U.K., and Australia.2,5 These results highlight 
the rarity of AFE and the high mortality rates with this 
diagnosis. Unfortunately, several flaws in methodol-
ogy undermine these results. For example, the U.K. 
Obstetric Surveillance System still considers a post-
mortem finding of fetal squames or hair in the lungs 
as a positive diagnosis of AFE2, despite evidence that 
these findings are not unique markers for this diag-
nosis (see “Pathogenesis”). The other three studies 
used ICD-9/ICD-10 discharge diagnoses, placing the 
responsibility for the correct diagnosis on the provid-

 ICU Rounds

er rather than using consistent diagnostic criteria.3-5 

Clark summarized the current data on incidence in a 
2014 review and suggested that 1 in 40,000 deliver-
ies is a reasonable figure.6

          Several risk factors have been identified, but 
these large studies disagree on key findings. Table 
2 summarizes the risk factors found in four popula-
tion-based studies.2-5 Risk factors identified in at least 
three of the four studies were maternal age over 35, 
induction of labor, placenta previa, cesarean delivery, 
instrumental vaginal delivery, and placental abruption. 

Pathogenesis 

                   In their original 1941 case series with eight 
patients, Steiner and Lushbaugh suggested that am-
niotic fluid containing fetal squames, trophoblasts, 
and other debris entered the maternal circulation and 
obstructed pulmonary vessels.1They thought that this 
triggered an inflammatory reaction that produced an 
anaphylaxis-like shock. However, more recent studies 
have focused on anaphylactoid shock and discount-
ed the importance of physical emboli, since current 
evidence indicates that amniotic fluid and debris com-
monly enter the maternal circulation.7,8 The anaphy-
lactoid response theory has gained the most support. 
Exposure to an unknown agent(s) during labor and 
delivery causes a non-IgE-mediated anaphylaxis-like 
response.9 Several studies have reported an increase 
in serum tryptase in AFE cases, indicating mast cell 
degranulation in these patients.10,11 Consequently, 
Clark et al proposed changing the name of AFE to 
anaphylactoid syndrome of pregnancy, but this sug-
gestion did not replace AFE.9 Another theory involves 
complement activation, since patients with AFE have 
significantly lower levels of C3 and C4 when com-
pared with postpartum controls.12,13 This suggests 
that the classical pathway of complement is activated 
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Country Number of 
births con-
sidered

Incidence per 100,000 
deliveries (95% confidence 
interval)

Fatality rate among 
identified cases

Fitzpatrick 
20162

U.K. 7,001,438 1.7 (1.4-2.1) 19%

Abenhaim 
20083

U.S. 2,940,362 7.7 (6.7-8.7) 22%

Kramer

20124

Canada 4,508,462 2.5 (Unspecified) 27%

Roberts

20105

Australia 606,393 3.3 (1.9-4.7) 35%

Risk factors identified in more than 1 population study Risk factors identified in only 1 population study

Maternal age over 352,3,4,5

Induction of labor2,4,5 (see note A)

Multiple pregnancy2,4

Placenta previa2,3,4,5

Cesarean delivery2,3,4,5 (see note B)

Instrumental vaginal delivery2,3,4,5 (see note C)

Placental abruption3,4,5

Preeclampsia and eclampsia3,4

Fetal distress3,4

Black race and other minorities3

Grand multiparity4

Uterine or cervical trauma4

Polyhydramnios4

Premature rupture of membranes4

Artificial rupture of membranes5

Manual removal of placenta5

Notes

A.	 One study showed that Induction of labor was only a risk factor for “medical induction of labor” with no statis-
tically significant risk to “surgical induction of labor”4, and another study found risk was only with “induction 
using vaginal prostaglandin” with no statistically significant risk to the use of oxytocin.5

B.	 One study found cesarean delivery was only a risk factor after labor, with no statistically significant risk to 
cesarean without labor.5

C.	 In one study, the risk to instrumental vaginal delivery was limited to the use of forceps, with vacuum delivery 
falling just outside statistical significance (p= 0.06).3

Table 2 Risk factors in amniotic fluid embolism

Table 1 Incidence and mortality in amniotic fluid embolism
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by fetal antigens, but alternative pathways could also 
be activated by anaphylatoxic peptides.14

         These patients often have initial brief periods 
of pulmonary and systemic hypertension. Then se-
vere left ventricular dysfunction and hypotension de-
velop, probably secondary to myocardial hypoxemia 
and/or coronary vasospasm.6 Intrapulmonary shunt-
ing causes acute severe hypoxemia and a syndrome 
consistent with ARDS. If the patient survives the car-
diac arrest, coagulopathy usually develops with se-
vere disseminated intravascular coagulation and the 
potential for diffuse bleeding, especially at surgical 
sites. Experts suggest that this syndrome resembles 
anaphylactic shock or endotoxin mediated shock and 
that it represents an abnormal host response to for-
eign antigens rather than just an embolic event which 
obstructs vessels.

Clinical presentation

	 The classic triad of AFE is sudden hypoxia, 
hypotension, and coagulopathy in the setting of la-
bor and delivery.  Cardiac arrest is the most feared 
complication, which may develop quickly at presenta-
tion; the mechanism for arrest can include asystole, 
pulseless electrical activity, and ventricular fibrillation/
tachycardia. Fetal distress, identified as a sudden, 
unexplained deterioration in fetal heart rate pattern, 
is another potential sign. Patients can also develop 
seizures, acute confusion, and coma.15 Amniotic fluid 
embolism is a clinical diagnosis, and the time de-
mands for immediate management limit evaluation.6 

If the patient survives the acute cardiac decompen-
sation, laboratory tests usually show a consumptive 
coagulopathy with fibrinogen levels <100 mg/dl, pro-
longed aPTT and PT, and platelets <100,000/ml.9 

Complement activation may also occur in AFE with 
decreased levels of C3, C4, and C1 esterase inhibi-
tor. 13,16. 

Treatment

	 The Society for Maternal-Fetal Medicine 
(SMFM) published a clinical guideline for treatment 
of AFE in 2016.17 Treatment is largely supportive and 
mainly consists of treatment for biventricular failure 

and respiratory failure. This usually includes mechan-
ical ventilation, crystalloid fluid administration, vaso-
pressors, and inotropic agents. However, excessive 
fluid resuscitation is not recommended. Instead, early 
administration of norepinephrine and/or vasopres-
sin to maintain blood flow and perfusion is advised. 
Inotropes, such as dobutamine, are used to treat the 
right ventricular failure. 

	 These patients often need blood product re-
placement for bleeding from their coagulopathy. Fresh 
frozen plasma (FFP) and cryoprecipitate are indicat-
ed for prolonged PTs, aPTTs, and INRs and for fibrin-
ogen level less than 100 mg/dL. Platelet transfusion 
is needed for platelet counts <50,000/mm3. In cases 
with acute massive bleeding, hemostasis control with 
1:1:1 ratio of packed red blood cells, platelets, and 
FFP is recommended without waiting for laboratory 
results.17 Hemodialysis with plasmapheresis and ex-
tracorporeal membrane oxygenation with intra-aortic 
balloon counterpulsation     have been reported with 
successful outcomes in treating AFE patients with 
cardiovascular collapse.18,19  Management by a multi-
disciplinary team is needed and should include spe-
cialists in critical care, anesthesia, respiratory thera-
py, and maternal-fetal medicine. 

          For patients in cardiac arrest, ACLS and BLS 
protocols should be followed. There is a concern 
about the development of an electric arc when elec-
tric cardioversion shock is applied and fetal monitors 
are connected. Therefore, it is preferred to remove 
the fetal monitoring while CPR is ongoing. However, 
electric cardioversion should not be delayed when 
indicated regardless of presence of other monitors.17 

Normal CPR protocols can be followed with the ex-
ception that if the patient is undelivered, lateral dis-
placement of the uterus can reduce aortocaval com-
pression. Although the evidence is weak, immediate 
delivery by cesarean section after four minutes of 
unsuccessful CPR has been suggested as the goal. 
This recommendation depends on the viability of the 
fetus, but the most current SMFM guideline suggests 
immediate delivery in a fetus ≥ 23 weeks.17

              Uterine atony is a well-known complication of 
AFE and should be immediately treated with utero-
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tonics, such as oxytocin, ergots, and prostaglandins. 
Severe cases may require uterine tamponade, bilat-
eral uterine artery ligation, or hysterectomy. However, 
other causes of uterine bleeding should be excluded 
and treated accordingly.20

Outcomes

	 Outcomes for patients with AFE are poor. As 
noted in Table 1, AFE is commonly a fatal condition 
with mortality rates ranging from 20-90%.2-5 Mortal-
ity rates exceed 90% in patients who present with 
cardiac arrest. Amniotic fluid embolus ranks as the 
first, second, or third most common cause of mater-
nal death, depending on the country; it is the second 
most common cause in the U.S. and Canada.8 Mor-
bidity for both the mother and the neonate is high in 
survivors. Statistics vary widely, but the latest U.K. 
Obstetric Surveillance System figures showed that 
7% of AFE survivors had permanent neurologic injury 
in the mother.2 Infant outcomes include an increased 
risk for stillbirth, asphyxia, mechanical ventilation, 
bacterial sepsis, seizures, and long length of hospital 
stays.4
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