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Abstract: Disseminated intravascular coagulation (DIC) and liver diseases are complex clinical conditions,

several factors may play a role in the development of DIC in liver disease. Rapid diagnosis of DIC,

resolution  of the underlying disease or precipitating event and appropriate therapy are critical for

favorable patient outcome. However the diagnosis of DIC in patients with chronic liver disease is often

difficult and challenging. The meaning, utility and prognostic  significance  of the International Society

of  Thrombosis and  Haemostasis (ISTH) score for DIC and  other  parameters  of  coagulation

activation  including  fragment1+2  (F1+2), thrombus precursur protein (TpP) levels were evaluated in

57  patients with  chronic  liver disease and during acute haematemesis classified according to the

modified  Child  Pugh  classification,  in  addition  to 15  healthy controls. The data obtained in this

study  revealed  a  progressive  prolongation  of  prothrombin time (PT), partial thromboplastin time

(PTT)  and thrombin time (TT). This was associated with gradual reduction in platelet count and

fibrinogen levels (Fng). The levels of natural anticoagulant [protein C (PC) and antithrombin III (ATIII)]

and markers of hypercoagubility F1+2, TpP and D-dimer were elevated with advancement of the disease.

According  to  the ISTH score for DIC, calculated DIC score in patients with chronic liver disease

revealed  laboratory features compatible with DIC in 18/57 patients (31.6%) particularly in patients

grouped as Child C (10 %) and haematemesis group (21 %). Whereas the remaining 39/57 patients

(68.4%)  had  a score of less than 5 which may be indicative (but not affirmative) for non-overt DIC.

By applying  the  score system of the non-overt DIC on CLD patients (39/57) (68.4%) with negative

ISTH  score  for recognising overt DIC, we found that (13/39) (33.3%) patients had a score of 5 or

greater  and  diagnosed  as having non-overt DIC (i.e.) threatening haemostatic dysfunction. The DIC

score  was  positively  correlated  to several major markers of coagulation such as D.dimer, F1+2 and

TpP  and was inversely correlated to ATIII and PC levels. In conclusion The ISTH overt DIC score

proved useful and adequate as a marker for clinically significant DIC in patients with chronic liver

disease. The design of a system to score the presence and severity of DIC in these patients may be of

importance to extend the clinical capacity to diagnose and treat DIC. Additionally, the analysis can also

monitor progression from non-overt to overt DIC. Thus offering the potential for targeting therapeutic

intervention early in DIC. 
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INTRODUCTION

The liver plays a predominant role in the

regulation of haemostasis. It produces most of the

clotting factors and their inhibitors as well as a number

of proteins involved in fibrinolysis. It is also

responsible for clearance of activated enzymes involved

in clotting or fibrinolysis from the blood stream. The

liver thus protects against both bleeding  and  undue

activation of coagulation . It is not surprising that[1]

clotting abnormalities are predominant feature of acute

and chronic liver disease. Both cellular and plasmatic

coagulation are defective in advanced cirrhosis,

representing a hallmark of advanced liver disease and

contributes to the high fatality rates of patients with

progressive liver disease. The severity of documented

coagulation disorders varies analogically to the degree

of the hepatocellular injury .[1]
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Diagnosis of an underlying bleeding or sometimes

thrombotic diathesis remains challenging in the hepatic

patient due to the diagnostic overlap between various

clinical syndromes including disseminated intravascular

coagulation (DIC). According to ISTH, DIC is a

syndrome characterised by systemic intravascular

activation of coagulation, with loss of localization,

arising from different causes. It can originate from and

cause damage to the microvasculature, which if

sufficiently severe, can produce organ dysfunction.

ISTH also proposed that the working definition of DIC

can be delineated into two phases namely non-overt

and overt DIC. Non-overt DIC would represent subtle

haemostatic dysfunction, while overt DIC can recognize

its decompensated phase . Various theories propose[2 ,3]

liver necrosis, impaired endotoxin clearance, surgery,

shock and ascites recirculation as probable trigger

events for development of DIC in liver disease .[4]

DIC is a syndrome suggested by clinical signs and

laboratory tests, a number of laboratory markers are

associated with DIC. No single laboratory test or set of

tests is sensitive or specific enough to allow a definite

diagnosis of DIC. In most cases the diagnosis is based

on the combination of results of laboratory

investigations in patients with clinical conditions known

to be associated with DIC . The classical characteristic[5]

laboratory findings include prolonged clotting time

[prothrombin time (PT), activated partial thromboplastin

time (aPTT), thrombin time (TT)], increased levels of

fibrin-related markers [fibrin degradation product

(FDP), D-dimers], low platelet count and fibrinogen

(Fgn) levels and low plasma levels of coagulation

factors and coagulation inhibitors . Other, more[6 ,7]

specialised and useful tests include the measurement of

soluble fibrin and assays of thrombin generation, such

as those detecting prothrombin activation fragments

1+2 (F1+2), thrombus precursor protein (TpP) or

thrombin-antithrombin complex (TAT) . [8 ,3]

A unique scoring system for all phases of DIC was

introduced in Japan in 1987 . In 2001 the[11]

International Society of Thrombosis and Haemostasis

(ISTH) proposed two separate diagnostic scoring

systems for overt and non-overt DIC . In keeping[2 ,9 ]

with the Japanese system, the ISTH  scoring system

was based on the presence of an underlying DIC-prone

disease and well-defined routine coagulation parameters

that are easy to assess .[11 ,10]

The overt DIC score consists of a five steps

diagnostic algorithm, in which a specific score,

reflecting the severity of the abnormality found, is

given to each of the laboratory tests (Table 1). A total

score of 5 or more is considered to be compatible with

DIC, whereas a score of less than 5 may be indicative

(but not affirmative) for non-overt DIC. Despite

preliminary encouraging results in the diagnosis of

overt DIC and the high sensitivity and specificity

observed (more than 90%) , the ISTH scoring system[9]

remain to be validated as a useful routine clinical

tool .[12]

To improve the outcome of DIC patients there was

a need to establish diagnostic criteria for non-overt

DIC. ISTH has developed a scoring algorithm for non-

overt DIC using certain clinical and laboratory findings.

This score assumes that the ISTH score for recognising

overt DIC is negative (score <5). Scoring would

incorporate results in both simple global tests and

molecular markers of coagulation (Table 2). Toh and

Downey demonstrated that the proposed template was

applicable. In addition, a score of 5 or greater could

diagnostically define patients with a poor prognosis due

to haemostatic dysfunction, independent of developing

overt DIC. Studies were required to establish feasibility

and to derive a prognostic score.

In the current study the meaning, utility and

prognostic significance of the ISTH score for DIC, in

addition to other parameters of coagulation activation

including F1+2, TpP levels were evaluated in patients

with chronic liver disease and during acute

haematemesis. In an attempt to offers the potential of

improved diagnostic scheme for DIC in these patients.

This may create opportunities for targeting therapeutic

intervention early and improving the outcome of DIC

patients.

MATERIALS AND METHODS

M aterials: Citrated anticoagulated plasma was

collected from 57 patients with chronic liver disease

(CLD). The mean age of patients was 42.6±10.5 years.

Their age ranged from 30 to 65 years. In terms of

gender 32 were males and 25 were females. Diagnosis

and classification were based on detailed history taking,

complete clinical examination, urine and stool analysis,

rectal snip examination, ultrasonography, upper

endoscopy. Routine laboratory investigations comprised

haemogram and liver function tests. The severity was

defined according to modified Child-Pugh’s criteria as

mild (grade A, 15 patients), moderate (grade B, 15

patients), severe  (grade C, 15 patients) and additional

12 patients during acute attacks of haematemesis befor

receiving any medication or blood transfusion. Fifteen

healthy controls matched for age and sex were included

in this study. The mean age of the controls was

35.3±8.9. Their age ranged from 28 to 51 years In

terms of gender 7 were females and 8 were male.



Res. J. Medicine & Med. Sci., 3(2): 149-157, 2008

151

Table 1: ISTH score system for overt DIC

Step 1: Determine if the patient has an underlying condition associated with DIC. If no underlying condition is present, then do not proceed

further.

Step 2: Order screening coagulation tests:

Screening Test Finding Points

platelet count > 100,000 per µL 0

----------------------------------------------------------------------------------------------------------------

50,000-100,000 per µL 1

----------------------------------------------------------------------------------------------------------------

< 50,000 per µL 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Prothrombin time (PT upper limit of reference range) < 3 seconds 0

----------------------------------------------------------------------------------------------------------------

(PT upper limit of reference range) = 3 to 5.9 seconds 1

----------------------------------------------------------------------------------------------------------------

(PT upper limit of reference range) >= 6.0 seconds 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fibrinogen > 100 mg/dL 0

----------------------------------------------------------------------------------------------------------------

#  100 mg/dL 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

fibrin m onomer or degradation product no increase 0

----------------------------------------------------------------------------------------------------------------

moderate increase 2

----------------------------------------------------------------------------------------------------------------

severe increase 3

Interpretation:  A score $  5 is compatible with overt DIC.

Table 2: ISTH score for non-overt DIC

Parameter Finding Points

Diagnosis not associated with DIC 0

associated with DIC 2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Platelet count $  100,000 per µL 0

< 100,000 per µL 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Prolongation of the PT #  3 seconds 0

> 3 seconds 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Soluble fibrin or FDP normal 0

increased 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Antithrombin III norm al -1

low 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Protein C norm al -1

low 1 

• A score $  5 is compatible with non-overt DIC

• The higher the score the more likely non-overt DIC is present.

Assay Method: For each patient and control, the

following haemostatic parameters were assessed:

platelet count (Beckman coulter), prothrombin time

(PT) using Thromborel S reagent (Behring werke AG),

partial thromboplastin time (PTT) using Pathromtin

reagent (Behring werke AG), thrombin time (TT) using

test thrombin reagent (Behring werke AG), fibrinogen

concentration using haemostatic fibrinogen kit (Behring

werke AG), D-dimer test kit (Diagnostica Stago),

prothrombin fragment 1+2 (F1+2) using Enzygnost

Fragment 1+2 kit (Behring werke AG), thrombus

precursor protein (TpP) ELISA test kit (American

Biogenetic Sciences), protein C (PC) antigen using

Asserachrom protein C (Diagnostica  S tago) ,

antithrombin III by coagulometer method . The[13]

procedures recommended by manufacture of each kit

were followed precisely. The ISTH overt and non-overt

DIC score were calculated using the D-dimer plasma

test for fibrin-related products.

Statistical  Analysis:  All  data  were  reported  as

range, mean value ±SD. The data were analysed  using

SPSS version 11 software ANOVA  and  the LSD

multiple comparison test to  analyse  the  data  for

each group and between groups. The Pearson’s test for

correlation was used to determine the relation between

different parameters. A P value <0.05 was considered

significant.
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RESULTS AND DISCUSSIONS

Results: Results of coagulation parameters and their

statistical analysis in control and diseased groups are

illustrated in (table 3).

Platelet count was significantly decreased in all

diseased  groups compared to control group (p< 0.01).

The decrease in platelet count matched the severity of

the disease as patients with Child B, C  and

haematemesis group had significantly (p< 0.01) lower

count than those with Child A. Moreover, a highly

significant decrease (p< 0.01) in platelet count was also

noticed in Child C and haematemesis group compared

to Child B group. And also in haematemesis group

compared with Child C group (p< 0.01).

Fng level was significantly decreased in different

patient  groups  compared to controls (p< 0.05) and on

comparing each diseased group to another (p< 0.05).

The lowest levels were detected among patients with

acute haematemesis.

PT, PTT, TT, D-dimer, F1+2 and TpP showed

significant increase in all diseased groups when

compared to control group (p< 0.01). On comparing

each diseased group to another, the difference  was

statistically  significant as well (p< 0.01). 

PC and ATIII were significantly decreased in all

diseased groups when compared to control group (p<

0.01), moreover their levels were significantly reduced

with the progress of the disease. The lowest levels

were detected among patients with acute haematemesis.

Calculated ISTH overt DIC score revealed that

from the 57 patients with chronic liver disease 18

patients (18/57) (31.6%) had a positive overt DIC

score. Child A patients had a negative score ranged

from 0-1, Child B patients had a negative score ranged

from 2-4, Child C patients had a score ranged from 2-

7, in this group, 6 patient (6/15) (40%) had a positive

overt DIC score. All Patients in acute attack of

haematemesis had a positive overt DIC score (12/12)

(100%) score ranged from 6-7.

Calculated ISTH non-overt DIC score on the

remaining 39 (68.4%)  patients with CLD who had

negative overt DIC score revealed that 13 patients

(33.3%) had positive non-overt DIC score. Child A

patients had a negative score ranged from 0-3, Child B

patients had a score ranged from 3-7, of these, 4

patients (26.6%) had a positive non-overt DIC score.

All the remaining patients grouped as Child C (9

patients) (23.1%) had a positive non overt DIC score

with a score ranged from 5-6.

The coagulation parameters of patients with a

positive ISTH score are presented in (table 4).

Correlation Analysis: In patients with  positive overt

DIC score ($  5) a significant positive correlations were

noted between overt score and PT, PTT, D-dimer,

F1+2 and TpP (r = 0 .639, p = <0.01) ;  (r =  0 .525,

p= <0.05); (r =0.633, p= <0.05);(r = 0 .532, p= <0.05);

(r = 0 .595, p= <0.05) respectively. A significant

negative correlations were also found between overt

score and ATIII and PC (r = - .508, p= <0.05); (r = -

0.542, p= <0.05) respectively. 

Discussion: Disseminated intravascular coagulation

(DIC) remained a feared complication of many acute

and chronic states. The course of DIC has three

consecutive stages, the stage of hypercoagulable state,

the stage of exhaustion of coagulation and the stage of

hyperfibrinolysis. This course of the syndrome is so-

called “overt syndrome”. The clinical symptomatology

of DIC is usually variable, and it consists of two

dominant presentations, which can overlap and even

convert from one to the other. The first is a

hypercoagulable state and the second is the

hemorrhagic diathesis state . The degree of[1 6 ]

coagulopathy and the dominance of thrombotic or

bleeding sequelae depend on triggering event(s), genetic

and other host related factors and comorbid

conditions . In contrast to this, the “non-overt DIC[17]

syndrome (chronic, decompensated) often runs

undetected . As a result of these complicated[16]

interactions, the clinical expression and laboratory

findings are varied, thereby affecting the specificity of

diagnosis and therapeutic approaches .[18]

In chronic liver disease, the role played by the

coagulopathy in determining bleeding and the relation

between abnormal haemostatic tests and the risk of

bleeding has recently been questioned . However,[1 9 ]

early diagnosis and proper management of pre-DIC,

before overt bleeding, in high-risk patients had a

positive impact on their prognosis. The application of

a system to score the presence and severity of DIC

may be of importance for clinical practice. The present

study was designed to assess the relevance of the ISTH

scoring system in diagnosis of DIC in patients with

chronic liver disease in a trial to elaborate its

validation and prognostic significance. 

A progressive decrease in platelet count was

noticed in different groups of patients with chronic

liver disease compared to controls. The reduction in

platelet  count became more pronounced with

advancement of the disease, especially in haematemesis

group. In agreement with the present data,

thrombocytopenia was previously reported in liver

cirrhosis .  Sanjo  et  al.,   also  showed  that[20,21,22] [2 3 ]
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Table 3: Screening tests of coagulation profile in controls and diseased groups

Control n=15 Child A n=15 Child B n=15 Child C n=15 Haematemesis n=12 

PL COUNT Range 150-420 140-259 73-290 44-190 20-60

(x10 /L) mean±S.D 345.8±51.64 147.2±36.99* 137.13±54.27* 82.6±40.36* 35.6±12.35*9 ¤ ¤  # ¤  #O

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PT (sec) Range 11.2-12.5 12.4-17.9 13.3-29.5 16.2-37.6 36-46

 mean±S.D 11.7±0.35 14.4±1.5* 17.7±4.2* 21.1±5.80* 42.2±3.5*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PTT (sec) Range 26-30 35-48 39-49 48-59 53-72

 mean±S.D 27.06±5.14 39.0±3.94* 43.6±3.35* 52.4±3.68* 65.6±5.78*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TT (sec) Range 14.2-17.3 18.3-23.9 23.8-29.8 27.5-31.9 30-48

 mean±S.D 15.7±1.08 21.6±1.7* 26.39±1.96* 29.4±1.3* 40.3±6.47*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PC (%) Range 105-145 70-90 50-80 11-63 8-33

 mean±S.D 125.6±11.7 79.1±7.9* 69.46 ±8.8* 37.9±16.01* 16.3±7.35*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AT III (%) Range 90-120 60-84 47-74 30-61 20-40

mean±S.D 105.4±11.8 75.6±64* 56.3± 7.01* 41.6±8.8* 25±5.8*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fbg (mg/dl) Range 210-350 120-350 32-250 80-205 65-200

mean±S.D 323±46.2 236.7±52.7* 196..3 ± 22.3* 163.7±39.7* 140±23.6*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TpP (µg/ml) Range 2-4 6-10 11-16 16-23 22-29

mean±S.D 3.18±0.745 8±1.46* 13.93±1.75* 19.2±2.78* 26.30±2.32*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

F 1+2 (n mol/L) Range 0.4-0.8 0.9-1.9 1.5-2.9 1.8-3.1 3.2-4

mean±S.D 0.45±0.129 1.3±0.317* 2.01±0.358* 2.54±0.499* 3.74±0.30*¤ ¤  # ¤  #O

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D. dimer (ng/ml) Range 90-150 160-350 340-780 620-1100 880-1450

mean±S.D 116.26±19.12 272±56* 525.73±166.86* 862.66±149.06* 1154.6±194.4*¤ ¤  # ¤  #O

* : Significant difference as compared to control group (p<0.05).

¤ : Significant difference between Child A and other Groups (p<0.05).

# : Significant difference between Child B and other Groups (p<0.05).

O: Significant difference between Child C and other Groups (p<0.05).

Table 4: Coagulation parameters in patients with a positive overt and non Overt DIC Score

Parameters Patients with a positive Patients with a positive non 

overt DIC score (n=19) overt DIC score (n=13)

Platelet count (x10 /L) 40.26 (20-60) 105.38 (70-190)9

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Prothrombin time (sec) 37.19 (21.9-46) 18.38 (15.5-24.2)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Activated Partial thromboplastin time (sec) 62.05 (50-72) 49.00 (40-58)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Thrombin time (sec) 36.51 (27.5-48) 28.66 (24.4-31.9)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fibrinogen (mg/dl) 113.42 (80-200) 127.85 (100-205)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D-dimer (ng/ml) 1106.32 (880-1450) 640.77 (340-800)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Prothrombin Fragment 1+2 (n mol/L) 3.49 (2.9-4) 2.13 (1.8-2.7)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Protein C (%) 21.50 (8-63) 46.62 (11-70)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Anti thrombin III (%) 28.84 (21-46) 49.31 (30-74)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Thrombus precursor protein (µg/ml) 24.74 (16-29) 16.85 (14-21)

thrombocytopenia worsens with the progression of liver

disease and can become a major clinical complication.

Several mechanisms have been proposed in the

pathogenesis of thrombocytopenia in CLD including

hypersplenism accompanied by increased platelet

sequestration , platelet destruction mediated by[23]

platelet associated immunoglobulins , altered[2 5 ,2 4 ]

thrombopoiesis as hepatic fibrosis diminishes

thrombopoietin production , Further thrombocytopenia[26]

can be caused by platelet consumption attributed to the

coexistence of  DIC . A relation between moderate to[1]

severely reduced platelet count and the presence of

gastroesophageal bleeding has been demonstrated .[27 ,28]

Our data revealed that Fng level was significantly

decreased in all diseased groups compared to the

control group. The decrease of Fng in chronic liver
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disease is multifactorial, among its causes is

consumption during intravascular coagulation in

DIC . Although decreasing fibrinogen levels and[30 ,15]

platelet count support the diagnosis of DIC , the[15]

sensitivity of plasma fibrinogen levels for the diagnosis

of DIC is low, since fibrinogen acts as an acute-phase

reactant and its levels are often within the normal

range for a long period of time .  [7]

Low plasma levels of coagulation factors reflected

by significantly prolonged coagulation screening tests

(PT, PTT and TT) were detected in all diseased groups

compared to controls. Patients with CLD also showed

significant prolongation with the advancement of the

disease. This prolongation could be attributed to

consumption in disseminated microvascular thrombi,

reduced hepatic synthesis or impaired hepatic

carboxylation of coagulation factors. TT is often

prolonged because of decreased fibrinogen and/or

e leva ted  FD P  which  in te r fe re  w i th  f ib r in

polymerization, prolonging the thrombin time. These

results are in accordance with previous studies .[31 ,32 ,33]

However, These standard coagulation tests do not

measure global thrombin, as thrombin formation is a

dynamic process, in which the forming coagulation

enzyme is continuously neutralised by naturally

occurring anticoagulant proteins. It only measures the

small amounts that are needed to form a first visible

clot . [44]

Similarly, serum levels of (fibrin)ogen-related

materials showed progressive increase in D-dimer in

different groups of patients with chronic liver disease

compared to controls. Furthermore, serum levels of D-

dimer progressively increased with advancement of the

disease, the highest values were recorded during acute

variceal bleeding. Similar increase in D-dimer levels

was demonstrated in chronic liver disease by Koyama

et al.,  and Zahran et al., . Elevated level of D-[34] [3 5 ]

dimer further support the development of DIC as it

addresses the occurrence of thrombin generation with

subsequent fibrinolysis even in chronic state without

overt bleeding . On the other hand, D-dimer levels[30,15 ]

have a low specificity since many other conditions,

such as trauma, recent surgery, inflammation or venous

thromboembolism, are associated with elevated levels

of these fibrin-related markers . [5]

More specialised and useful molecular markers of

invivo hemostatic activation, such as those to detect

prothrombin F1+2 and TpP can diagnose DIC. These

markers are sensitive not only to low plasma level of

coagulation factors but also to the reduced levels of

naturally occurring inhibitors .  The present study[37]

revealed evidence that excessive thrombin activity took

place, as reflected by the significant increase in levels

of F1+2 and TpP in all diseased groups versus the

control group. A progressive increase in F1+2 and TpP,

which parallel the progress of the disease, was also

noted. A significant elevation was detected in cirrhotic

patients bleeding from oesophageal varices compared to

non-bleeding cirrhotic patients. These findings coincide

with those obtained by Langley et al., . [38]

Studying the natural anticoagulant potential showed

significant decrease in levels of PC and ATIII in all

diseased groups compared to controls and a progressive

decrease was noted with the advancement of the

d i s e a s e .  S i m i l a r  r e s u l t s  w e r e  p r e v i o u s l y

reported . Decrease hepatic synthesis or[3 1 ,3 2 ,3 9 ,4 0 ]

defective carboxylation of PC could explain this

decrease. Also increased consumption by the ongoing

formation of thrombin or enzyme degradation by

elastase released from activated neutrophils could also

result in decrease of natural anticoagulant levels .[39 ,40 ,41]

In recent years, the pathogenetic pathways leading

to DIC have been largely identified, which could result

in more precise diagnostic tests for this disorder.

However, the clinical and laboratory diagnosis of DIC

may remain difficult, since routinely available tests do

not specifically assess ongoing thrombin generation.

Molecular markers for activation of coagulation and

fibrinogen to fibrin conversion are highly sensitive but

also disappointedly not specific for the diagnosis of

DIC. Moreover, these tests are often not available in

most settings for daily clinical care. For clinical

practice a combination of widely available tests,

however, may be helpful in making the diagnosis of

DIC. A scoring system for the diagnosis of DIC,

developed from a previously described set of diagnostic

criteria , has been proposed by the Scientific[11]

Subcommittee on DIC of the International Society on

Thrombosis and Haemostasis (ISTH) . A diagnosis of[2 ,9]

DIC can be made by a combination of rapid and

routinely available laboratory tests for coagulation, for

which diagnostic algorithms have become available .[2]

According to the ISTH score for DIC, calculated

DIC score in patients with chronic liver disease

revealed laboratory features compatible with DIC in

18/57 patients (31.6%) particularly in patients grouped

as Child C (10 %) and haematemesis group (21 %).

Whereas the remaining 39/57 patients (68.4%) had a

score of less than 5 which may be indicative (but not

affirmative) for non-overt DIC. 

To define and score the presence and severity of

non-overt DIC using a score system is much more

complicated. Nevertheless, it is important to delineate

the criteria for the presence of hemostatic dysfunction

when it is not yet at the stage of frank decompensation

and could diagnostically define patients with a poor

prognosis from hemostatic dysfunction, independent of

developing overt DIC . By applying the score system[2]

of the non-overt DIC on CLD patients (39/57) (68.4%)

with negative ISTH score for recognising overt DIC,
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we found that (13/39) (33.3%) patients had a score of

5 or greater and diagnosed as having non-overt DIC

(i.e.) threatening haemostatic dysfunction.

The ISTH overt DIC score is correlated to several

major markers of coagulation activation such as D-

dimer, F1+2, and TpP and was inversely correlated to

antithrombin and protein C levels. These tests, when

elevated, indicate on-going coagulation activation as

may occur in DIC and constitute important means for

diagnosing non-overt DIC. However since these

markers can only be measured in specialised

laboratories and are generally not available on a daily

basis in routine care, they will not form an easy part

of the scoring system for overt DIC . Thus the ISTH[2]

overt DIC score appears to be a valid test using well-

defined routine coagulation parameters that are easy to

assess.

In  conclusion,  DIC  features  are  not rare in

patients with chronic liver disease. Late diagnosis and

treatment often cause its high mortality. The design of

a system to score the presence and severity of DIC in

patients with CLD may be of importance to extend the

clinical capacity to diagnose and treat DIC. The ISTH

overt DIC score proves useful and adequate as a

marker for clinically significant DIC. It also create

opportunities for clinical practice as well as clinical

trials on the effect of interventions directed at pathways

or components of the coagulation system to improve

DIC and/or the underlying disorder. This would then

enable the diagnosis to be utilised widely and serve as

a reference standard for diagnostic and therapeutic

purposes. Additionally, the analysis can also monitor

progression from non-overt to overt DIC. This offers

the potential for targeting therapeutic intervention early

in DIC. Thus serial measurement of the score is

recommended to quantitatively assess the progression

and extent of microvascular injury, in order to

characterise the severity and the course of the DIC.
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