Disseminated Intravascular Coagulation（DIC）

（一）Definition：DIC describes a broad clinicopathological disorder characterized by diffuse fibrin deposition in the microvasculature, consumption of coagulation factors, and endogenous generation of thrombin and plasmin.

（二）Two important mechanism take place in DIC:

1. The evolution of thrombin results in intravascular coagulation, rapidly falling plt count, fibrinogen, and FV, FVIII, FXIII levels.

2. In order to lyse the clot, plasminogen is converted to plasmin by t-PA. Plasmin digests fibrinogen and fibrin into smaller molecules（FDPs）

（三）Causes of DIC: DIC is not a disorder in itself but a process that is secondary to a variety of underlying disease.
Causative factors
Clinical situation

Tissue injury
Trauma, major surgery, heat stroke, burns, venoms, malignancy, fat embolism, amniotic embolism, still born fetus

Endothelial cell injury and/or abnormal vascular surfaces
Infection, immunocomplexes, eclampsia, cardiopulmonary bypass, vascular aneurysm, cirrhosis, malignancy, RDS

Plt, leukocyte, or red cell injury
Incompatible blood transfusion, infection, allograft rejection, hemolytic syndromes, drug hypersensitivity, malignancy

（四）Clinical pictures:

· Pt’s with serious and usually clinically obvious severe systemic diseases.

· Acute development of pallor, jaundice, petechiae, purpura and ecchymosis in a sick child.

· Excessive bleeding from venipuncture sites or surgical wounds.

· Purpura fulminans with skin necrosis, gangrene, and adrenal hemorrhage
（五）Lab findings:

· Thrombocytopenia

· Prolonged PT and APTT
· Low level of fibrinogen（＜150 mg/dl ）

· Elevated fibrinogen degradation product（FDP）or  D-dimer
· Coagulation factors （II, V, VIII）decreased

· Fragmented red cells, spherocytes, schistocytes, burr cells in PB smear.

（六）Differential diagnosis:（見表一、表二）

· Liver disease

· Vit K def.

· Lupus anticoagulant (antiphospholipid) syndrome

· Hemolytic-uremic syndrome

· Thrombotic thrombocytopenic purpura

（七）Management of DIC:

1. Treat underlying diseases: administration of appropriate antibiotics

2. Correction of e- imbalance, acidosis, dehydration, hypoxia, and shock.

· Plasma volume expansion and inotropic drugs for circulatory failure

· Hemofiltration or dialysis for renal failure

3. Replacement therapy

(1) Vit K: 10mg vit K iv slowly QD for 2 days.

(2) Platelet concentrates(1-2 unit/10kg), repeated if plt < 20 × 103 / cumm with nonbleeding or plt < 50 × 103 / cumm with bleeding

(3) FFP: 10-15ml/kg/loading, then 5ml/kg/q6h

(4) Cryopricipitate: 0.2 unit/kg if bleeding with fibrinogen < 100mg/dl

4. Intravenous heparinization:

· 5-10 U/kg/hr after iv bolus of 20~30 U/kg, only used if pt with prominent thrombosis or cancer induced DIC
· contraindication in sepsis with DIC
5. Antifibrinolytic agents－tranexamic acid may be beneficial in APL with DIC

6. Direct thrombin inhibitors (under investigation)
（八）Good responses in DIC treatment:

1. Fibrinogen greater than 100mg/dl.

2. Platelet count greater than 50 × 103 / cumm.

3. The aPTT close to normal (except heparin use)

表一Diagnostic signs in bleeding disorders


DIC
VitK def.
Liver Dz
Dilution

PT
↑
↑
↑
↑

APTT
↑
N/↑
↑
↑

BT
↑
N
N/↑
↑

Fibrinogen 
↓
N
N/↓
N/↓

FDP
↑
N
N/↓
N

Platelets
↓
N
N/↓
↓

表二 Differences between HUS and TTP


HUS
TTP

Peak age incidence
1-4 years
20-25 years

Male/female ratio
1: 1
1 : 2

Prodromal illness
Usual
Variable

Fever
Rare
Usual

Neurologic abnormalities
Variably related to renal failure
Usual 

Renal disease
Usual 
Usual

Renal failure
Common
Rare

Hypertension
Common
Rare

Major organs affected
Kidneys
Kidneys,brain,heart,pancreas, and adrenals

Prognosis
Relatively good
Relatively poor
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