
ABSTRACT

Background: Inflammation and coagulation occur
concomitantly in sepsis and are intimately linked. Proin-
flammatory mediators can stimulate tissue factor (TF)
expression on endothelial cells and circulating monocytes.
Expression of TF is a primary mechanism of inflammation
induced coagulation activation. It is the most important
initiator of thrombin formation. Thrombin activates platelet
which leads to P-selectin translocation and glycoprotein
(GP) IIb-IIIa activation. P-selectin was shown to up
regulate TF generation in monocytes and also to initiate
signaling pathways in leucocytes and activate the elabo-
ration of cytokines. Tissue factor pathway inhibitor (TFPI)
is an endogenous anticoagulant that modulates initiation
of coagulation induced by TF. Disseminated intravascular
coagulopathy (DIC) is a major factor influencing mortality
in sepsis. The term non overt DIC refers to a state of
affairs prevalent before occurrence of overt DIC. In these
cases the DIC score is less than 5. It was suggested that
initiation of treatment in pre DIC state (non overt DIC)
has better outcome than overt DIC.

Objective: This study investigated the role of TFPI
level, P-selectin and thrombin activation markers in non
overt and overt DIC induced by sepsis and its relationship
to outcome and organ dysfunction as measured by the
Sequential Organ Failure Assessment (SOFA) score.

Study design: The study included 176 patients with
mean age 3±2.5 years. They admitted to the intensive care
unit (ICU) of the Assiut University Pediatric Hospital.
They included 144 cases of non overt DIC [group I; GIT
infection with dehydration (n =66) and group II; respiratory
tract infection (n=78)] and 32 children with overt DIC
[group I; GIT infection with dehydration (n=15) and group
II; respiratory tract infection (n=17)]. Twenty three healthy
children of matchable age were included as control.

Results: There was a significant difference in haemo-
static markers; platelet count, partial thromboplastin time
(PTT), fibrinogen, D dimer levels, platelet activation
marker (P-selectin), thrombin activation markers (thrombin
antithrombin complex and prothrombin fragment 1+2),
TFPI and DIC score between overt and non overt  DIC in
both groups. Statistically significant differences in plasma
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levels of haemostatic parameters between the non overt
DIC and the control in both groups were found. The
highest significant level of TFPI was present in GIT
infection. However, in respiratory infection the level of
TFPI did not differ significantly from the control. It was
noticed that P-selectin was positively correlated with DIC
score, fibrinogen consumption, fibrinolysis (D. dimer),
thrombin activation markers and TFPI. TFPI was signifi-
cantly correlated with fibrinolysis, DIC score and pro-
thrombin fragment 1+2. There was a significant difference
between overt and non overt DIC in SOFA score in both
types of infection. SOFA score was positively correlated
with DIC score, thrombin activation markers, TFPI and
P-selectin and negatively correlated with platelet count
and fibrinogen in overt DIC Patients. In contrast SOFA
score was correlated only with prothrombin fragment 1+2
and partial thromboplastin time in non overt DIC.

In conclusion, the plasma TFPI concentration and P-
selectin increases in the majority of the patients with non
overt DIC with GIT and respiratory tract infection and
they are useful for predicting outcome in DIC patients in
the ICU. To improve the outcome of DIC patients, there
is a need to establish more diagnostic criteria for non-
overt-DIC. Plasma levels of TFPI and P-selectin may be
helpful in this respect.

Key Words: TEPI – P-selectin – DIC – Overt.

INTRODUCTION

Pediatric sepsis remains a leading cause of
death in children. Eighty percent of deaths in
children can be classified as sepsis deaths [1].
Sepsis is defined as systemic inflammatory
response syndrome (SIRS) in the presence of
documented or suspected infection. When sepsis
is associated with acute organ dysfunction, the
sepsis is considered severe [2,3]. It has been
reported that inflammation and coagulation
occur concomitantly in sepsis and are intimately
linked. Acute inflammation as seen in associa-
tion with sepsis lead to systemic activation of
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coagulation system [4]. Pro inflammatory medi-
ators such as endotoxin, tumor necrosis factor
α (TNFα), lipoproteins and growth factors can
all stimulate tissue factor (TF) expression on
endothelial cells and circulating monocytes [5].
Intravascular expression of TF is a primary
mechanism of inflammation induced coagulation
activation. It is the most important initiator of
thrombin formation [6]. Thrombin activates
platelet [7]. This in turn leads to P-selectin
translocation and to glycoprotein (GP) IIb-IIIa
activation, rendering them able to accomplish
their functions in inflammation and hemostasis
[8] P-selectin was not only shown to up regulate
TF generation in monocytes [9] but also to
initiate signaling pathways in leucocytes and
activate the elaboration of cytokines in a mech-
anism that involved P-selectin interaction with
its receptors. This process contributes to micro-
thrombi formation. If this process goes un-
checked by natural anticoagulants such as tissue
factor pathway inhibitor, thrombin will propa-
gate uncontrolled coagulation leading to organ
dysfunction as seen in severe sepsis [5].

Tissue factor pathway inhibitor (TFPI) is an
endogenous anticoagulant that modulates initi-
ation of coagulation induced by TF [10,11]. It
inactivates both factors Xa and TF-VIIa complex
[12]. High dose of exogenous recombinant TFPI
may increase this threshold and protect against
disseminated intravascular coagulation (DIC)
and venous thrombosis [13]. DIC is a major
factor influencing mortality in sepsis. Previous
studies suggest that initiation of treatment in
pre DIC state (non overt DIC) gives better
outcome than overt DIC [14]. An evolving score
based on prothrombin time (PT), platelet count,
fibrinogen, partial thromboplastin time (PTT)
and D-dimer in the first 48 hours of intensive
care reflected clinical severity [15]. A score of
5 or greater could diagnostically define patients
with a poor prognosis from haemostatic dys-
function. If the score ≥5 it is compatible with
overt DIC. If the score <5 it is suggestive (not
affirmative) for non-overt DIC [16]. The non-
overt DIC has a prognostic relevance [17,18,19].

Our study aims to investigate the role of
TFPI, P-selectin and thrombin activation mark-
ers in overt and non overt DIC in gastrointestinal
and respiratory infections with severe sepsis in
relation to organ dysfunction measured by SOFA
score. We also aim to detect their usefulness as
markers for diagnosis of non overt DIC.

PATIENT AND METHOD

The study protocol was approved by the
Human Ethics Review Committee of Assiut
University, and signed consent from patient’s
parents was obtained. The study included 176
patients with mean age 3±2.5 years. They ad-
mitted to the ICU of the Assiut University
Pediatric Hospital. They included 144 cases of
non overt DIC [group I; GIT infection with
dehydration (n=66) and group II; respiratory
tract infection (n=78)] and 32 cases with overt
DIC [group I; GIT infection with dehydration
(n=15) and group II; respiratory tract infection
(n=17)]. Twenty three healthy children of match-
able age were included as control.

The groups of patients fulfilled the diagnostic
criteria of non overt and overt DIC of Interna-
tional Society on Thrombosis and Hemostasis
(ISTH) [20-22]. The patients also had manifes-
tation of systemic inflammatory response syn-
drome (SIRS), which manifests itself as age
dependant changes in temperature, abnormal
heart rate, elevated respiratory rate and changes
in white blood cell count in peripheral blood.
However, at least one of them must be either
temperature or white blood count [1]. The control
group is healthy volunteers of the same age
from the healthy pediatric and circumcision
office; they were not receiving any medication
at the time of blood sampling.

DIC score is a score equal the sum of 5
variables. A score 5 or more means at least 2
elements are affected. The scoring system for
DIC proposed by ISTH, suggested that if the
score ≥5, compatible with overt DIC. If <5,
suggestive of non-overt DIC [16].

DIC score:
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Score

0

1

2

3

≤13.5

>13.5

≥15

≥18

28-41

<28->41

<24->46

≥61

>150

≤150

≤100

≤80

>1.8

≤1.8

≤1.5

≤1

≤1000

≤2000

≤4000

>4000

P.T
sec

PTT
sec

Platelet
x109/L

Fibrinogen
g/L

D.dimer
n/ml

The degree of organ dysfunction in patients
with DIC was assessed by the sequential Organ
Failure Assessment (SOFA) score system [18].
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Sequential Organ Failure Assessment (SOFA) score system:

Respiratory
PAO2/FO2 mm/Hg

Coagulation
Platelet Count x 109/L

Liver
Billirubin mg/dl

Cardiovascular
hypotension

Central nervous system
Glascow coma scale

Creatinine mg/dl
Or urine output ml/dl

Dop, dopamineEpi, epinephrine, and FO2, fraction of inspirited oxygen.
Adenergic agents administrated for at least 1 hour.

>400

>150

<1.2

No
hypotension

15

<1.2

≤400

≤150

1.2-1.9

Mean bl.p
<70

13-14

1.2-1.9

≤300

≤100

2-5.9

Dop ≤5

10-12

2-3.4

≤200

≤50

6-11.9

Dop >5,
epi ≤0.1

6-9

3.5-4.9
or <500

≤100

≤20

>12

Dop >5,
epi >0.1

<6

>5
or <200

SOFA score

0 1 2 3 4

Method:
Prothrombin time (PT) was determined by

the one-stage method of Quick [19] using throm-
borel S (Behringwerke, Marburg, Germany).
Plasma fibrinogen was measured by clotting
methods using (fibri-prest Diagnostica Stago).
Plasma levels of TAT by Enzygnst TAT micro
enzyme immunoassay (Dade Behring) Mar-
burg/Germany, Prothrombin fragment 1+2 by
Enzygnst enzyme immunoassay (Dade Behring)
Marburg/Germany. D-dimer was the fibrin-
related marker utilized and D-dimer levels. By
an ELISA kit from Biopool International (Umeå,
Sweden; Tintelize. Human soluble P-selectin
was detected by ELISA kit from R&D system
NE, USA. Total TFPI enzyme immunoassay
(Asserachrom Total TFPI, Diagnostica Stago,
Asnieres, France).

The non-overt DIC and overt scoring tem-
plate was applied and the score derived for each
patient assessed against the outcome parameters
of SOfA score.

Statistical methods:
All data were analyzed using SPSS (Statis-

tical Program for Social Sciences version 11
for windows, 2001, SPSS Inc., Chicago, IL,
USA). Comparisons between means for contin-
uous variables were done using independent

sample t-test and simple ANOVA. (Between
groups). Values are represented as mean ± SD.
Relationships in variables were assessed by
correlation test A p value <0.05 is considered
to be significant. All p values were two-tailed.

RESULTS

Our results are shown in Tables (1-4) and
Figs. (1-8).

This study comprised 176 (101 males and
75 females with a mean age (3±2.5) patients
admitted to the ICU of the Assuit University
Pediatric Hospital Underlying conditions includ-
ed non overt DIC groups [GIT infection (n=66)
and respiratory tract infection (n=78)], DIC
groups [GIT infection (n=15), respiratory tract
infection (n=17)] fulfilled the DIC diagnostic
criteria of overt DIC criteria and non overt DIC
of ISTH [13-15]. Hemostatic data for GIT infec-
tion patients with overt and non overt DIC are
described in Table (1). There was a significant
difference in GIT infection group Between overt
and non overt DIC in platelet count, PTT, fi-
brinogen, D dimer levels, platelet activation
marker (P-selectin), thrombin activation markers
(Thrombin antithrombin complex and Prothrom-
bin fragment 1+2), Tissue factor pathway inhib-
itor and DIC score (Table 1) (Figs. 1,2).
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Similar differences in haemostatic markers
Between overt and non overt DIC in respiratory
infection group Table (2) (Figs. 3,4). We dem-
onstrated statistically significant differences of
plasma levels of haemostatic parameters be-
tween the non overt DIC groups compared to
the control in prothrombin time, fibrinogen
level, thrombin activation markers and DIC
score in the two groups compared to the control
(Table 3).

Fibrinolysis diagnosed by qauantitative D-
dimer was manifested in GIT infection compared
to the other two groups. Platelet activation
marker (P-selectin) was significantly increased
in GIT infection compared to respiratory tract
infection and the control (Fig. 5). The highest
significant level of TFPI was achieved GIT
infection, however respiratory infection was
not differ significantly from the control (Table
3) (Fig. 6).

DIC score is positively correlated with its
variables (D. dimer, and PT) also, it was corre-
lated with thrombin activation markers (Throm-
bin antithrombin complex and Prothrombin
fragment 1+2) p values were (0,001) for both.
It was noticed that P-selectin was positively
correlated with DIC score, fibrinogen consum-
tion, fibrinolysis (D. dimer), thrombin activation
markers (Thrombin antithrombin complex and
Prothrombin fragment 1+2) and TFPI. p values
were (0.003, 0.03, 0.004, 0.02, 0.001, 0.04)
respectively. TFPI was significantly correlated
with fibrinolysis, DIC score and prothrombin
fragment 1+2 p values were (0.002, 0.01, 0.01)
respectively. (data not shown in the tables).

SOFA score:
There was a significant difference between

overt and non overt DIC in SOFA score p=
(0.001) Tables (1,2) in both types of infection.
The correlation coefficients (r) of SOFA  was
positively correlated with DIC score, thrombin
activation markers, TFPI and P-selectin and
negatively correlated with platelet count and
fibrinogen in overt DIC Patients. In contrast
SOFA score was correlated only with prothrom-
bin fragment 1+2 and partial thromboplastin
time in non overt DIC. (Table 4) (Figs. 7,8)
(50%) died in overt DIC group versus 9% in
non overt DIC p=0.01.

Figures: Box plots indicate 25th percentile,
median value, and 75th percentile (horizontal

lines of rectangle from the bottom, respectively)
and 10th and 90th percentiles (horizontal lines
outside rectangle).
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Table (1): The studied parameters in overt and non overt
DIC in patients with GIT infection.

Platelet count x 109/L

Prothrombin time
(seconds)

Partial thromboplastin
time (seconds)

Fibrinogen (g/L)

Ddimer (ng/ml)

DIC score

Thrombin antithrombin
complex (ug/L)

Prothrombin fragment
1+2 (pmol/L)

P-selectin (ng/ml)

Tissue factor pathway
inhibitor (ng/ml)

Organ dysfunction
(SOFA score)

Haemostatic
parameters

96±28

17±2.7

47±4

0.7±0.4

2300±1240

5.8±0.8

35±9

563±179

63±9.0

159±42

6.6±1.2

Overt
DIC

Mean±SD
N=15

320±165

17±3

39±14

1.2±0.5

691±311

2.9±1

21.9±18

284±185

51±17

92±39

2±1.8

Non overt
DIC

Mean±SD
N=66

0.001

NS

0.001

0.01

0.005

0.001

0.001

0.001

0.004

0.01

0.001

p
value

Table (2): The studied parameters in overt and non overt
DIC in patients with respiratory tract infection.

Platelet count x 109/L

Prothrombin time
(seconds)

Partial thromboplastin
time (seconds)

Fibrinogen (g/L)

Ddimer (ng/ml)

DIC score

Thrombin antithrombin
complex (ug/L)

Prothrombin fragment
1+2 (pmol/L)

P-selectin (ng/ml)

Tissue factor pathway
inhibitor (ng/ml)

Organ dysfunction
(SOFA score)

Haemostatic
parameters

91±28

16.7±1.9

46±2

0.7±0.4

1908±1000

6±0.9

35±9

524±190

64±5.0

151±41

4.8±1.2

Overt
DIC

Mean±SD
N=17

316±19

17±2

39±12

1.4±0.8

476±297

2.2±1

13±10

215±144

36±19

85±24

1.8±1.8

Non overt
DIC

Mean±SD
N=78

0.001

NS

0.001

0.01

0.005

0.001

0.001

0.001

0.001

0.01

0.001

p
value
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Table (3): The studied parameters in non overt DIC in
patients compared to the control.

Platelet count x
109/L

Prothrombin time
(seconds)

Partial
thromboplastin
time (seconds)

Fibrinogen (g/L)

Ddimer (ng/ml)

DIC score

Thrombin
antithrombin
complex (ug/L)

Prothrombin
fragment 1+2
(pmol/L)

P-selectin (ng/ml)

Tissue factor
pathway inhibitor
(ng/ml)

Organ dysfunction
(SOFA score)

Haemostatic
parameters

320±165

17±3*†

39±14

1.2±0.5*

691±311*

2.9±1*

21.9±18*

284±185*

51±17*

92±39*

2.3±1.7*

316±19

17±2*

39±12

1.4±0.8*†

476±297*†

2.2±1*†

13±10*†

215±144*†

36±19*†

85±24

1.8±1.8*†

GroupII
Respiratory

infection
Mean±SD

N=78

269±91

13.5±0.6

41±1

3.0±0.5

100±70

0

2.6±0.9

105±41

28±6

72±22

0

Group I
GIT

infection
Mean±SD

N=66

Control
Mean±SD

N=23

*: Significant compared to the control.
†: Significant difference between group 1 and 2.

Table (4): Correlation between haemostatic parameter and
organ dysfunction (SOFA score).

Platelet count x 109/L

Prothrombin time
(seconds)

Partial thromboplastin
time (seconds)

Fibrinogen (g/L)

Ddimer (ng/ml)

DIC score

Thrombin antithrombin
complex (ug/L)

Prothrombin fragment
1+2 (pmol/L)

P-selectin (n/ml)

Tissue factor pathway
inhibitor (ng/ml)

Haemostatic
parameters

-0.3

NS

NS

-0.4

0.3

0.6

0.5

0.5

0.4

0.5

SOFA score
in overt DIC

p
valuer

0.004

NS

NS

0.005

0.001

0.001

0.006

0.001

0.03

0.001

NS

NS

-0.2

NS

NS

NS

NS

0.5

NS

NS

NS

NS

.01

NS

NS

NS

NS

0.005

NS

NS

p
valuer

SOFA score
in non

overt DIC

Fig. (4): TFPI levels in respiratory groups.
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Fig. (3): P-selectin levels in respiratory groups.
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Fig. (2): TFPI levels in GIT groups.
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Fig. (1): P-selectin levels in GIT groups.
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DISCUSSION

Sepsis with acute organ dysfunction is com-
mon, frequently fatal, and associated with a
significant national health economic burden
[23]. Abnormalities of coagulation and fibrinol-
ysis are frequently observed in patients with
sepsis. Endotoxins released from Gram-positive
or negative bacteria can initiate the inflammatory
cascade that characterizes sepsis which could
change the properties of the vascular endothe-
lium from anticoagulant to procoagulant. During
infection and after stimulation with endotoxin
or tumor necrosis factor, TF can be induced
rapidly on blood mononuclear cells [24] and on
vascular endothelium [25]. Fibrin deposition
and complement activation can cause extensive
vessel wall damage and may be associated with
multiple organ failure [26].

Generalized activation of coagulation de-
pletes the body natural inhibitors including
TFPI [27,28]. The previous studies have shown
controversial results on the plasma TFPI con-
centrations in patients with DIC (overt and non
overt) [29,30]. Our results showed that, plasma
TFPI was elevated in patients with overt and
non overt DIC. Simlar to our finding high con-
centration of TFPI has been reported in patients
with septicemia [31,32]. Studies in primates
showing that the coagulant response during
bacteremia or endotoxemia could be completely
blocked by monoclonal antibodies to TF or by
infusion of the tissue factor pathway inhibitor
(TFPI) which is capable of blocking the coag-
ulant response completely and reducing the
cytokine response [33,34,35].

In our study TFPI remained within physio-
logic levels in non overt DIC in respiratory tract
infection. Similar result was reported by Sab-
harwal et al. and Bajaj and Tricomi [36,37] who
have studied the plasma levels of TFPI in pa-
tients with and at risk for acute respiratory
distress syndrome (ARDS). They found that,
the mean plasma TFPI levels in the patients at
risk for ARDS group did not differ from the
normal despite markedly increased TF levels
in the patients with ARDS [38,39]. To explain
the occurrence of non overt DIC in the presence
of normal TFPI (as in respiratory group) or
elevated TFPI levels (as in GIT infection), we
have to take into account the following possi-
bilities. The first, being that TFPI at physiologic
concentration inhibits TF/VIIa effectively only
after Xa, has been generated. Thus, TFPI does

Tissue Factor Pathway Inhibitor & P-selectin as Markers

Fig. (5): P-selectin in non overt DIC groups compared to
the control.

100

75

50

25

GIT Control

p<0.0001

n=66

n=23

n=78

p<0.0001

p<0.0001

Respiratory

Fig. (6): TFPI in non overt DIC groups compared to the
control.
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Fig. (7): Correlation between P-selectin and SOFA score
in overt DIC.
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Fig. (8): Correlation between TFPI and SOFA score in
overt DIC.
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not sufficiently prevent the coagulation process
when continuing generation of TF occurs [40].
The second neutrophil elastase, a serine protein-
ase, cleaves TFPI. This impairs the ability of
TFPI to neutralize both factors Xa and TF/VIIa.
The third is that more recently Belaaouaj et al.
[41] proved that matrix metalloproteinase de-
rived from activated leukocytes cleave TFPI
but not TF, factor VIIa, and factor Xa. Function
analysis further demonstrated that matrix met-
alloproteinase-mediated cleavage of TFPI was
accompanied by considerable loss of anticoag-
ulant and anti-Xa activities [41,42].

P-selectin had been established as a vascular
adhesion molecule critical in the inflammatory
response, in 1992. Palabrica et al. demonstrated
that P-selectin also played a significant role in
blood coagulation and thrombosis [43]. In our
study P-selectin was elevated in patients with
non overt DIC in both GIT and respiratory tract
infection as well as in overt DIC. In accordance
with our result Furie et al. [44] reported that P-
selectin expression on platelets significantly
increased in patients with severe SIRS in com-
parison with values in normal volunteers. During
inflammatory states, intact endothelial cells
release VWF and P-selectin from their Weibel-
Palade bodies. Both molecules are ligands for
GP Ib-IX-V. The newly released VWF binds
platelets spontaneously [45]. P-selectin up reg-
ulate tissue factor generation in monocytes, and
activates the elaboration of cytokines in a mech-
anism that involved P-selectin interaction with
its receptor, PSGL [46]. A number of reports
have secured that over expression of P-selectin
can induce a pro coagulant state, that circulating
micro particles bearing PSGL-1, the counter
receptor for P-selectin, deliver tissue factor to
the growing platelet thrombus [44,45].

Our results showed that platelet counts and
fibrinogen levels were significantly lower in
overt than non overt group. DIC score, plasma
levels of D-dimer and thrombin activation mark-
ers were significantly higher in patients with
overt DIC than those with non overt –DIC and
the later is higher compared to the control. In
accordance with our results the plasma levels
of, prothrombin fragment F1+2, TAT, and D-
dimer were reported to be significantly higher
in patients with systemic inflammatory response
syndrome [47,48]. Prothrombin fragment F1+2,
TAT reflect intravascular thrombin generation,
but do not directly reflect microthrombi forma-
tion. D-dimer is considered to be the most useful

marker for diagnosis of DIC and pre DIC [49,50].
These parameters are useful for the diagnosis
not only overt DIC but also of non overt DIC.
In our study prothrombin time did not differ
significantly in overt and non overt DIC. In
accordance with our results Hiedeo et al. [51]
studied changes in prothrombin time in pre DIC
and they concluded that prothrombin time was
not a useful marker for diagnosis of pre DIC.

Fourrier et al. [52] identified consumptive
coagulopathy as a strong predictor of death and
multi organ failure in patients with sepsis in
our study a significant difference was found in
DIC score between overt and non overt DIC
also a significant correlation was found between
DIC score and SOFA score in overt DIC sug-
gesting that the severity of DIC may be an
important determinant of outcome [47]. In ac-
cordance with our results Toh and Downey
demonstrated that, a score of 5 or greater could
diagnostically define patients with a poor prog-
nosis from haemostatic dysfunction, independent
of developing overt DIC [20]. Different study
designs by Toh and Downey et al. in different
patient populations, found that a worsening
coagulopathy augers a worse outcome in patients
with severe sepsis and increased development
of new organ failure [22].

We use SOFA score to demonstrate the de-
gree of organ dysfunction or failure as a deter-
minant of outcome and we found that it was
correlated significantly with TFPI and P-selectin
only in overt DIC. To our knowledge there were
no similar studies in the literature. Mean SOFA
scores in overt DIC was 6.6±1.2 in GIT infection
versus 4.8±1.2 in respiratory group. The Initial
and highest scores of more than 11 or mean
scores of more than 5 corresponded to mortality
of more than 80% [53]. Other investigators
performed serial SOFA scores to allow a more
effective representation of the dynamics of
illness including the effects of therapy compared
with traditional outcome [53]. In accordance
with our study Moreno et al. demonstrated that
the initial SOFA score can be used to quantify
the degree of organ dysfunction or failure
present on admission [54].

In conclusion, the plasma TFPI concentration
and P selectin increases in the majority of the
patients with non overt DIC with GIT and res-
piratory tract infection they are useful for pre-
dicting outcome in DIC patients in the ICU. To
improve the outcome of DIC patients, there is
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a need to establish more diagnostic criteria for
non-overt-DIC. Plasma levels of TFPI and P-
selectin may be helpful in this respect.
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