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Short Communication

Disseminated Intravascular Coagulation (DIC) can be defined as a widespread hypercoagulable
state that can lead to both microvascular and macrovascular clotting compromising blood flow
and resulting in multiple organ dysfunction syndrome. The consumption coagulopathy and
thrombocytopenia will precipitate hemorrhage which may be the presenting symptom. It typically
occurs as an acute complication in patients with underlying life-threatening illnesses such as severe
sepsis, hematological malignancies, severe trauma, or placental abruption [1]. While disease states
that may cause many of the signs and symptoms consistent with DIC such as acute or chronic liver
failure can obscure a patient’s prognosis, mortality rates have been shown to double in septic patients
or those with severe trauma if they are also suffering from DIC [2]. Multiple medical conditions can
lead to the development of DIC either through a systemic inflammatory response or the release
of pro-coagulants into the bloodstream [3-5]. Systemic Inflammatory Response Syndrome (SIRS)
is a massive systemic response comprising an evolution of a cytokine cascade (Tumor Necrosis
Factor (TNF), Interleukins (IL-1, IL-6, IL-8), and a sustained activation of the reticuloendothelial
system. It finally leads to the elaboration of secondary inflammatory mediators causing cell damage.
These mediators include arachidonic metabolites (prostaglandins and leukotrienes), nitric oxide
(vasodilator), oxygen free radicals, platelet activating factor causing increase platelet deposition,
vasodilatation, increase capillary permeability and activation of coagulation pathways which
results in end-organ dysfunction by formation of microthrombi. Once one organ system has failed,
others typically follow (organ failure amplification) [5]. The most common cause of DIC is severe
sepsis occurring in up to 30% to 50% cases, classically with gram-negative bacteria sepsis but the
prevalence may be similar in sepsis due to gram-positive organisms. It occurs in 20% of patients with
metastasized adenocarcinoma or lymphoproliferative disease, 1% to 5% of patients with chronic
diseases such as solid tumors and aortic aneurysms. Obstetric complications such as placenta
abruption, Hemolysis, Elevated Liver enzymes, and Low Platelet count (HELLP syndrome), and
amniotic fluid embolism have also been known to lead to DIC. About 15% of cases of DIC have
also been linked to complications occurring after surgery. Other causes of DIC include pancreatitis,
snake bites, liver disease, transplant rejection, and blood transfusion reactions [6-10]. As the pro-
inflammatory cytokines especially TNFa are mostly secreted by the activated macrophages and
monocytes of the reticuloendothelial system the manifestation of the ‘macrophage activation-like
syndrome’ may be the entity leading to early death in sepsis [11]. The pathophysiology of DIC is
rarely straightforward, the classification is largely arbitrary (Table 1). The differential diagnosis would
include dysfibrinogenemia, hemolytic uremic syndrome, heparin-induced thrombocytopenia,
Immune Thrombocytopenia (ITC), Thrombotic Thrombocytopenic Purpura (TTP) [1]. As DIC can
be a complication of many medical conditions, the reported prevalence will remain greater in higher
than lower acuity settings because of the higher level of clinical suspicion [1,2,6].

Itis now believed that most cases result from activation of coagulation factors from both intrinsic
and extrinsic pathways, i.e. consumption coagulopathy, and activation of fibrinolysis is secondary
to the process [1,2,6,12,13]. Rarely, the condition may result from a primary activation of the
fibrinolytic system. The intrinsic system of coagulation is triggered from the stimulation of platelets
by exposure to bacteria, immune complexes, or to endothelial damage by bacteria endotoxin.
Contact activation may result from exposure to particulate matter, amniotic fluid globules, or
damaged vessel wall. The extrinsic system is triggered by tissue thromboplastin liberated by trauma
and disseminated malignant disease. This activation generates thrombin which aggregates platelets,
leading to platelet consumption and thrombocytopenia. Intravascular thrombin generates fibrin,
thus depleting fibrinogen, prothrombin and other coagulation factors. In addition, fibrinolysis is
stimulated producing Fibrin Degradation Products (FDPs), which further inhibit platelet function
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Table 1: Some disorders contributing to DIC.

Exposure to

Infections -
thromboplastins

Neoplasia

Obstetric Hypovolemia

Sepsis with Gram-
negative or Gram-positive
organisms
Rickettsial diseases
Certain virus infections,
e.g. Cytomegalovirus

Some snake bites, e.g.
Echis carinatus
Excessive tissue trauma
Burns
Fat embolism
Incompatible blood
transfusions
Heart-Lung bypass

Leukemia (especially promyelocytic)
Cancer: Lung, breast, prostate,
gastrointestinal tract

Septic abortion
Retained dead fetus
Amniotic fluid embolism

Heat stroke
Hypovolemic shock

Eclampsia Diabetic keto-acidosis
Premature separation of the Liver failure
placenta

and fibrin polymerization. If the vascular endothelium is extensively
damaged, surface contact stimulates platelet and tissue factors which
then activate both coagulation and fibrinolysis. In DIC there is
failure of inhibition of coagulation and fibrinolysis follows. The main
problem is what causes the inappropriate activation of the hemostatic
mechanism which results in widespread formation of fibrin and
secondary depletion of platelets and clotting factors [1,12,13]. The
clinical presentation varies from no bleeding to complete hemostatic
failure with widespread hemorrhage. This can occur from the mouth,
nose or venipuncture sites, and skin shows widespread ecchymosis.
The patient is often acutely ill and shocked, but the clinical severity
will vary according to the initiating factors. In less severe forms of
DIC a patient may show prolonged bleeding after venipuncture, or
scattered ecchymosis with no other specific clinical signs. The second
clinical feature is reflected by a variable degree of tissue and organ
damage due to laying down of fibrin. The most serious manifestation
is renal involvement, which vary in severity from reversible tubular
necrosis to complete irreversible bilateral renal cortical necrosis.
The skin is also vulnerable and large areas of gangrene is associated
with fulminant septicemias (purpura fulminans or gangrenosa).
Adult respiratory distress syndrome (shock-lung) is associated with
the diffuse fibrin deposition in the small vessels of the lung, and
similarly acute liver or adrenal failure may complicate the syndrome.
Microangiopathic hemolytic anemia is common in patients with
disseminated malignant disease [1,6,14].

The diagnosis and management of DIC are complex and
challenging. The condition is best managed by a multidisciplinary team
consisting of a hematologist, surgeon, intensivist, infectious disease
specialist, pathologist and internist [15]. The key is to address the
underlying disorder that ultimately led to the condition developing.
However, some patients with DIC are desperately ill and the clinician
has little time in which to activate a series of laboratory investigations
and to start treatment. The diagnosis is initially suggested by the
underlying condition. The Prothrombin Time (PT) is prolonged and
the platelet count is reduced. The fibrinogen level is also reduced and
FDPs are usually raised. A blood film may show fragmented cells. The
principle of early goal directed therapy in sepsis holds especially as
fluid resuscitation with 0.9% saline alters hemostasis in endotoxemic
shock [15,16]. In addition, the importance of early source control
in the management of severe sepsis and septic shock is well known
[17-19]. Bleeding requires infusion of fresh plasma and perhaps
platelets until the consumptive process becomes less acute. Platelet
transfusions are particularly given if there is severe bleeding and/or
low platelet counts. Clotting factor replacement therapy is given for
severe bleeding in patients with high PT or Partial Thromboplastin
(PTT) time or low fibrinogen levels. Heparin is sometimes given
if there is evidence of organ failure related to blood clotting. It is
essential to treat the underlying cause, and bleeding usually stops
once a septicemia is treated by adequate antibiotic therapy, or the

uterus is emptied in the syndromes of abruption placentae or the
retained dead fetus. Damage control surgery may be required in
severe hypotension. By rapidly packing the causative bleeding source
such as in postpartum hemorrhage or in severe trauma and returning
after the coagulopathy is corrected will avoid the bloody vicious
triad of hypothermia, acidosis and coagulopathy [20,21]. It is also
important to anticipate abdominal compartment syndrome in the
setting of coagulopathy and non-surgical bleeding requiring packing,
extensive abdominal injury with bowel oedema, massive transfusions
and fluid resuscitation [22]. If the process is running a more chronic
course and there is progressive deterioration of organ function
heparin in low dosage (500-1000 units per hour) is sometimes given
in malignant disease, leukemia, amniotic fluid embolism, purpura
fulminans and the shock-lung syndrome to prevent intravascular
coagulation, although there is still no definite proof of its efficacy.
The patient should be monitored closely for evidence of increased
bleeding and there should be appropriate laboratory back-up and
expertise [17,23,24]. Fibrinolytic inhibitors like tranexamic acid
should not be used in DIC as dangerous fibrin deposition may
result. When the laboratory tests of hemostatic function are less
severely abnormal in patients in whom the development of DIC may
be expected, it is prudent to simply monitor changes in hemostatic
function while vigorously treating the underlying condition. This will
avoid a premature diagnosis of DIC with possibility of potentially
harmful therapeutic intervention [17].

In conclusion, DIC is commonly associated with life-threatening
illnesses and the main principles of treatment are to remove the
underlying cause wherever possible with an attempt to prevent
bleeding and retain organ function. It carries a very high mortality,
and most survivors have a prolonged recovery period because of the
effects on many organ systems.
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