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Disseminated intravascular coagulation
in pregnancy: insights in pathophysiology,
diagnosis and management
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U ncontrolled peripartum bleeding,
resulting in disseminated intra-

vascular coagulation (DIC), is one of the
leading causes for maternal mortality
worldwide.1 This is in spite of an
adaptive physiological mechanism that
generates a physiological prothrombotic
state during gestation2,3 and the

advanced medical and surgical hemo-
static capabilities that have evolved dur-
ing the past decades for controlling acute
obstetrical blood loss.
The rate of DIC during pregnancy

differ among cohorts and range from
0.03%4 to 0.35%.5 A series of pregnancy
complications have been associated with
DIC including the following: (1) acute
peripartum hemorrhage (uterine atony,
cervical and vaginal lacerations, and
uterine rupture); (2) placental abrup-
tion; (3) preeclampsia/eclampsia/hemo-
lysis, elevated liver enzymes, and low
platelet count (HELLP) syndrome; (4)
retained stillbirth; (5) septic abortion
and intrauterine infection; (6) amniotic
fluid embolism; and (7) acute fatty liver
of pregnancy.1,6

The proportion of each disorder varies
among the different reports. In a cohort5

including 24,693 pregnancies, among
those who developed DIC, 49.4% had
placental abruption, 29.9% postpartum
hemorrhage (PPH), 12.6% severe pre-
eclampsia, and 5.7% a uterine rupture,
whereas in a different cohort including
151,678 deliveries, the proportion of

these complications in those who had
DIC was placental abruption (37%),
postpartum hemorrhage or hypovolemia
(29%), preeclampsia/HELLP syndrome
(14%), acute fatty liver (8%), sepsis (6%),
and amniotic fluid embolism (6%).4

In most of these pregnancy compli-
cations, DIC is associated with adverse
maternal outcome including massive
blood products transfusion, hysterec-
tomy, and even maternal death.7 There-
fore, prompt diagnosis and treatment are
needed to reduce the morbidity and
mortality that is associated with DIC.

In this review, we aim to discuss the
following: (1) the pathophysiology of
DIC focusing on the triad represented
by exaggerated activation of coagula-
tion, consumption of coagulopathy, and
impaired synthesis coagulation as well as
anticoagulation proteins; (2) the diag-
nosis of DIC with special attention to the
available scores adding prognostic value
to the laboratory parameters in patients
with this dangerous condition or are at
risk for its development; and (3) the
principles of the treatment of DIC
(the latter is discussed extensively in
the literature).6,8-17

What is disseminated intravascular
coagulation?
DIC represents a life-threatening condi-
tion that is the endpoint of uncontrolled
systemic activation of the hemostatic
system, leading to a simultaneous wide-
spread microvascular thrombosis, that
can compromise the blood supply to
different organs and may lead to organ
failure.18 This process is associated with
increased degradation of coagulation
factors as well as anticoagulation proteins
and followed by their impaired syn-
thesis, leading to uncontrolled bleeding.

Acute, severe DIC is characterized by
diffuse multiorgan bleeding, hemorrhagic
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Disseminated intravascular coagulation (DIC) is a life-threatening situation that can arise
from a variety of obstetrical and nonobstetrical causes. Obstetrical DIC has been
associated with a series of pregnancy complications including the following: (1) acute
peripartum hemorrhage (uterine atony, cervical and vaginal lacerations, and uterine
rupture); (2) placental abruption; (3) preeclampsia/eclampsia/hemolysis, elevated liver
enzymes, and low platelet count syndrome; (4) retained stillbirth; (5) septic abortion and
intrauterine infection; (6) amniotic fluid embolism; and (7) acute fatty liver of pregnancy.
Prompt diagnosis and understanding of the underlying mechanisms of disease leading to
this complication in essential for a favorable outcome. In recent years, novel diagnostic
scores and treatment modalities along with bedside point-of-care tests were developed
and may assist the clinician in the diagnosis and management of DIC. Team work and
prompt treatment are essential for the successful management of patients with DIC.
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necrosis, microthrombi in small blood
vessels, and thrombi in medium and large
blood vessels.12 This condition may occur
in the setting of sepsis, major trauma, and
obstetric calamities. The final scenario is
represented by the exhaustion of coagula-
tion/anticoagulation factors and platelets,
leading to profuse uncontrollable bleeding
and often death.

In contrast to the acutely ill patient
with complicated severe DIC, other pa-
tients may have mild or protracted
clinical manifestations of consumption
or even subclinical disease manifested
by only laboratory abnormalities.19 The
clinical picture of subacute to chronic
DIC is exemplified by the chronic
hypercoagulability that may accompany
malignancy, in particular with mucin-
producing adenocarcinomas and acute
promyelocytic leukemia. However, cur-
rently there are no reports in the litera-
ture regarding the occurrence of mild
subacute DIC in pregnant women.

The development of DIC as a result
of predisposing conditions can be a
life-threatening complication and is
considered one of the leading causes
for maternal morbidity and mortality
worldwide.7 However, it is important to
emphasize that DIC is not a disease by
itself; it is always secondary to an un-
derlying disorder that causes the un-
controlled activation of coagulation.

What are the mechanisms leading to
DIC during pregnancy?
The development of DIC during preg-
nancy can be either abrupt as in acute
abruption or PPH or continuous as can
be observed in a retained dead fetus. Of
interest, obstetric complications such
as placental abruption, amniotic fluid
embolism, and acute fatty liver of preg-
nancy are associated with severe early-
onset DIC that is accompanied by
maternal coagulopathy. The DIC in ob-
stetric hemorrhage activates coagulation
and triggers fibrinolysis. Activation of
fibrinolysis leads to the production of
D-dimers and fibrin-degradation prod-
ucts. These will interfere with platelet
function and can impair myometrial
contractility.20

Clinical presentation of DIC may be
the results of the following mechanisms.

Endothelial dysfunction and platelet
activation
Intact, dysfunctional, or activated cells,
as well as remnants of cell surfaces,
inflammatory mediators, and coagula-
tion proteins are all part of an interplay
in which uncontrolled activation of
coagulation cascade leads to DIC.21

Endothelial cells, platelets, but in some
cases also leucocytes and cancer cells can
participate in the genesis of the process
leading to DIC by releasing proin-
flammatory cytokines, propagating the
activation of coagulation on their surface
or inducing tissue factor (TF) expression
on their membrane.10,22-28 A systemic
inflammatory response that is associated
with markedly increased circulating pro-
inflammatory cytokines such as tumor
necrosis factor-a, interleukin-1 (IL-1),
and interleukin-6 (IL-6) can lead to
exaggerated expression of TF by leuko-
cyte and endothelial cells.24 This will
generate an uncontrolled coagulation
response that will eventually deteriorate
into DIC. Lastly, the initiation of coagu-
lation leading to thrombin generation in
DIC, is mediated by the TF/factor VIIa
pathway, also known as the extrinsic
coagulation pathway.12

The most significant source of TF is
not completely clear in all situations.
Tissue factor may be expressed not only
in mononuclear cells in response to
proinflammatory cytokines (mainly IL-
6) but also by vascular endothelial or
cancer cells.27-29 Despite the potent
initiation of coagulation by TF, the acti-
vation of coagulation cannot be propa-
gated if the physiological anticoagulant
pathways function properly. However, in
DIC all major natural anticoagulant
pathways (ie, antithrombin III, protein
C system, and TF pathway inhibitor
[TFPI]) appear to be impaired.30

Plasma concentrations of anti-
thrombin III, the most important
inhibitor of thrombin, are markedly
reduced during DIC because of a com-
bination of consumption,31 degradation
by elastase from activated neutrophils,32

and impaired synthesis.10

A significant depression of the protein
C system may further compromise an
adequate regulation of activated coagu-
lation.33 This impaired function of the

protein C system is caused by a combi-
nation of impaired protein synthesis,
cytokine-mediated down-regulation of
endothelial thrombomodulin, and a fall
in the concentration of the free fraction
of protein S (the essential cofactor of
protein C), resulting in reduced activa-
tion of protein C.33

Lastly, there seems to be a misbalance
of TFPI function in relation to the
increased TF-dependent activation of
coagulation.34

All these anticoagulant pathways are
linked to the endothelium, and it is likely
that endothelial cell activation and
dysfunction are an important compo-
nent of the imbalance between coagula-
tion and anticoagulation systems. Of
interest, experimental and clinical
studies indicate that during DIC, the
fibrinolytic system is largely suppressed
at the time of maximal activation of
coagulation.10,11 This inhibition of
fibrinolysis is caused by a sustained rise
in the plasma concentrations of plas-
minogen activator inhibitor (PAI)-1, the
principal inhibitor of the fibrinolytic
system.

Activation of platelets may also accel-
erate fibrin formation.35 The expression
of TF in monocytes is markedly stimu-
lated by the presence of platelets and
granulocytes in a P-selectinedependent
reaction.29 This effect may be the result
of nuclear factor kappa B activation
induced by binding of activated platelets
to neutrophils and mononuclear cells.36

During pregnancy maternal leukocytes
are in a higher state of activation than in
nonpregnant women37 and have charac-
teristics akin to sepsis.38 However, they
are well controlled during pregnancy, and
it has been proposed that the trophoblast
plays a role in the maintenance of the
balanced systemic maternal inflamma-
tion during gestation.39 Nevertheless, in
cases of sepsis caused by an infectious
agent or septic abortion and at least in
some of the cases of amniotic fluid em-
bolism,40 this equilibrium is disturbed
and the mother develops DIC.

Trophoblast properties and activation
of the coagulation system
During normal gestation the trophoblast
has 2 hemostatic functions: (1) to allow
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