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Introduction 
epsis is considered a leading cause of death worldwide 

in non cardiogenic intensive care units with 

approximately 18 million cases annually and a 

mortality rate of almost 30%. Mortality of severe form is still 

elevated in spite of the progress in the antibiotic therapy and in 

haemodyamics and respiratory support (Baudo and de Cataldo, 

2000). 

 
The most frequent cause of death is the Multiple Organ 

Dysfunction Syndrome (MODS). The excessive inflammatory 

reaction and the damage of the microvascular bed secondary to 

the inflammation and to the disseminated intravascular 

coagulopathy (DIC) are important pathogenic factors (Dhainaut 

et al, 2005). 

 
The activation of coagulation cascade is an early and 

common response to the infectious challenge. In turn, most of 

the molecules involved in the procoagulant state that 

characterizes sepsis (e.g., thrombin) are also powerful 

generators or amplifiers of the inflammatory response (Collins 

et al, 2006). 

 
In sepsis a complex system of cellular activation initiates 

the release and the interaction of activators and inhibitors of the 
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inflammation (cytokines), the activation of the enzymatic 

cascade systems (coagulation, fibrinolytic and complement 

systems) and the synthesis of proteases and anti proteases. The 

activation of the coagulation system, uncontrolled by the 

fibrinolytic system with formation of fibrin in the 

microvascular bed, has an important role in MODS (Jaimes and 

de la Rosa, 2006).  

 
      The rationale behind anticoagulant treatments is that 

certain factors [e.g.; activated protein C (APC), antithrombin 

(AT), and tissue factor pathway inhibitor (TFPI)] are depleted 

and the use of recombinant technology or plasma-purified 

derivatives may replenish them (Opal et al, 2002). 

 
 In contrast, heparin (a naturally occurring proteoglycan) 

does not simply replenish what sepsis patients have depleted. 

As a consequence of activation of coagulation cascade, heparin 

dramatically reduces thrombin generation and fibrin formation 

(Jaimes and de la Rosa, 2006).  

 
Animal and human models have suggested that heparin, in 

addition to successfully inhibiting the coagulation cascade in 

sepsis, may also modulate a wide array of response to infection 

(Tanaka et al, 1990). 
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Aim of the Work 
 

To evaluate the effect of addition of low dose of unfractioned 

heparin to the standard treatment strategy for septic patients on 

hospital stay and 28-day all-cause mortality. 
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What is heparin? 

ative heparin is a polymer with a 6Tmolecular weight 6T 

ranging from 3 kilo-Dalton (6TkDa 6T) to 30 kDa, 

although the average molecular weight of most 

commercial heparin preparations is in the range of 12 kDa to 15 

kDa. Heparin is a negatively charged, sulphated 

glycosaminoglycan which is a member of the 

6Tglycosaminoglycan 6T family of 6Tcarbohydrates 6T and consists of a 

variably-sulfated repeating 6Tdisaccharide 6T unit P

 
P6T (0T6TNader, 1999).  

 

0T(Figure 1) heparin structure 0T6T(0T6TNader, 1999). 

The most common disaccharide unit is composed of a 2-

O-sulfated 6Tiduronic acid 6T and 6-O-sulfated, N-sulfated 

glucosamine, IdoA (2S)-GlcNS (6S). For example, this makes 

up 85% of heparins from beef lung and about 75% of those 

N 

http://en.wikipedia.org/wiki/Molecular_weight
http://en.wikipedia.org/wiki/Atomic_mass_unit
http://en.wikipedia.org/wiki/Glycosaminoglycan
http://en.wikipedia.org/wiki/Carbohydrates
http://en.wikipedia.org/wiki/Disaccharide
http://en.wikipedia.org/wiki/Iduronic_acid
http://upload.wikimedia.org/wikipedia/commons/a/aa/Heparin-2D-skeletal.png�
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from porcine intestinal mucosa. The rare disaccharides 

containing a 3-O-sulfated glucosamine (GlcNS (3S, 6S) or a 

free amine group (GlcNHR3RP

+
P). Under physiological conditions, 

the 6Tester6T and 6Tamide 6T sulfate groups are deprotonated and attract 

positively-charged counter ions to form a heparin salt. It is in 

this form that heparin is usually administered as an 

anticoagulant (Francis and Kaplan, 2006). 

Historical Highlights 

 Heparin was discovered by McLean in 1916, and 

Brinkhous and associates demonstrated that its anticoagulant 

effect requires a plasma cofactor later named antithrombin-III 

(AT-III), but is now known simply as AT (Brinkhous et al, 

1939). 

 

 Rosenberg and Lam, Rosenberg and Bauer, and Lindahl 

elucidated the mechanisms responsible for the heparin/AT 

interaction. It is now known that the active center serine of 

thrombin and other coagulation enzymes are inhibited by an 

arginine-reactive site on the AT molecule and that heparin 

binds to lysine site on AT, producing a conformational change 

at the arginine-reactive site that converts AT from a slow, 

progressive thrombin inhibitor to a very rapid inhibitor of 

thrombin and factor Xa (Rosenberg and Bauer, 1994). 

http://en.wikipedia.org/wiki/Ester
http://en.wikipedia.org/wiki/Amide

