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Abstract
Background: Endothelial cell dysfunction, by promoting fibrin deposition, has been implicated in
the development of multiple organ failure. Altered fibrinolysis during inflammation may participate
in microvascular alterations. We sought to determine whether plasma fibrinolysis was related to
the severity of organ dysfunction and/or to the levels of von Willebrand factor (vWF antigen), as a
marker of endothelium dysfunction, in critically ill patients.
Methods: Forty-nine consecutive patients admitted to an adult medico-surgical intensive care unit
(ICU) with (18) or without sepsis (31) were included. C-reactive protein and vWF levels were
measured on ICU admission and plasma fibrinolysis was assessed by the Euglobulin Clot Lysis Time
(ECLT). The sequential organ failure assessment (SOFA) score and the simplified acute physiology
score (SAPS) II were calculated on admission.
Results: ECLT was significantly longer in septic than in non-septic patients [1033 min (871–1372)
versus 665 min (551–862), p = 0.001]. There were significant correlations between ECLT and Creactive protein (CRP) concentrations (r = 0.78, p < 0.001) and the Sequential Organ Failure
Assessment (SOFA) score (r = 0.39, p = 0.006). The level of vWF was not correlated with the
ECLT (r = -0.06, p = 0.65) or the SOFA score (r = -0.02, p = 0.88).
Conclusion: ECLT measurement at admission could be a marker of organ dysfunction and a
prognostic indicator in critically ill patients.
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Introduction
Endothelial cells (ECs) are in tight contact with all organs,
so that EC activation and damage has been implicated in
the development of multiple organ failure (MOF) [1].
Among the proposed mechanisms, altered fibrinolysis
may promote fibrin deposition and thereby contribute to
microvascular alterations [2].
Fibrinolysis and inflammation may be intertwined. Elevated concentrations of C-reactive protein (CRP), especially when they persist over time, are correlated with the
risk of MOF and death [3]. CRP may inhibit fibrinolysis
by inducing release of plasminogen activator inhibitor-1
(PAI-1) from human aortic ECs [4]. In addition, the
administration of recombinant CRP to volunteers
increases circulating PAI-1 levels [5]. We previously
showed that hypofibrinolysis assessed by the Euglobulin
Clot Lysis Time (ECLT) was strongly correlated with CRP
concentrations in critically ill patients [6].
ECLT is the test most commonly used to estimate plasma
fibrinolytic capacity. The ECLT result represents the balance between tissue plasminogen activator (t-PA) and
PAI-1 activities. We sought to define the relationship
between ECLT, as a marker of fibrinolysis, von Willebrand
factor (vWF), a marker of endothelial dysfunction [7], and
the severity of the clinical syndrome in critically ill
patients. Organ dysfunction was estimated by the Sequential Organ Failure Assessment (SOFA) score [8] and the
risk of hospital mortality by the simplified acute physiologic score (SAPS II) [9].

Materials and methods
Subjects
The study protocol was approved by the ethics committee
of A. Vésale hospital and informed consent was obtained
from each patient or their closest relative. Over a 5 month
period, we enrolled all consecutive critically ill patients at
ICU admission. Sepsis was defined by usual criteria [10].
Exclusion criteria were: age < 18 years, transfusion of red
blood cells or other blood components in the 72 h prior
to study entry, active bleeding, haematological disorders,
cytotoxic chemotherapy in the 6 months prior to study
entry, burns, cardiogenic shock, cirrhosis, or pregnancy.
The SAPS II score and SOFA scores were determined on
admission.
Blood samples
In each patient, blood samples were drawn once during
the 24 hours following ICU admission; serum and plasma
samples were obtained from the same venipuncture.
Serum samples were collected in vacuum tubes without
anticoagulant. Plasma samples were harvested in citrated
vacuum tubes and put in melting ice. Whole blood was
collected in EDTA-treated tubes. CRP was measured by
antibody-binding and turbidity measurement on SYN-
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CHRON LX® (Analys, Belgium). Fibrinogen was determined by the Clauss method on a STA® automate
(STAGO, Paris, France). An immuno-turbidimetric assay
for vWF determination was used (Liatest® vWF:Ag,
STAGO, Paris France). Leucocytes and platelet counts
were determined using a haemocytometer (CELLDYN4000®, Abbott, Belgium).
Plasma fibrinolytic capacity
ECLT was measured on fresh plasma using a method
described elsewhere [11]. Briefly, we designed a completely computerized, semi-automatic, 8-channel device
for measurement and determination of fibrin clot lysis
(Lysis Timer, EREM, Belgium). The lysis time is evaluated
by mathematical analysis of the lysis curve and the results
are expressed in minutes (range: 5 to 9999). The efficiency
scores of the method are < 4% for intra-assay and < 7% for
inter-assay. Three hundred microlitres of acetic acid
(0.25%) and 3.6 ml of desionized water are added to 400
μl plasma (final pH≈5.9). The sample is then put into
melting ice for 20 min and centrifuged at 4000 g for 10
min at 4°C. The supernatant is discarded and the pellet is
resuspended in 400 μl of Owren-Koller buffer (DIAGNOSTICA STAGO®, France). Clot formation starts when
100 μl of thrombin (1.75 U/ml, DIAGNOSTICA STAGO®)
are added. Normal values are median 208 min (range,
118–303; n = 25) for men and median 117 min (range,
100–174; n = 21) for premenopausal women [11].
Statistics
We used SigmaStat® 3.5 (SPSS). The data are presented as
median value and range [25%–75%]. Correlations
between variables were analyzed using a Spearman correlation test. A multiple logistic regression model was used
for survival analysis. A probability level of p < 0.05 was
considered as statistically significant.

Results
Of the 49 patients, 18 had sepsis (11 pneumonia, 2 peritonitis, 2 skin infection, 1 urinary tract infection, 1 endocarditis and 1 mediastinitis); the 31 other patients had
exacerbated chronic obstructive pulmonary disease
(COPD) without evidence of sepsis (n = 21), postanoxic
coma or stroke (n = 6), or heart failure (n = 4). Mortality
was higher in septic than in non-septic patients (55% vs.
35.4%).
The biological characteristics of the patients are shown in
Table 1. Inflammatory variables, such as fibrinogen and
CRP levels, were higher in the septic than in the non-septic patients. ECLT was also higher in the septic than in the
non-septic patients. There was no significant difference in
vWF between septic and non-septic patients.
In the whole population, there was a significant correlation between ECLT and CRP levels (n = 49, r = 0.678, p <
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Table 1: Population characteristics.

Parameters

SAPS II
SOFA
ECLT (min)
vWF (%)
WBC (103/μl)
Haemoglobin (g/dl)
Haematocrit (%)
Activated clotting time (sec)
Fibrinogen (g/l)
Prothrombin time (%)
Platelet count (103/μl)
Total bilirubin (mg/dl)
C-reactive protein (mg/dl
Urea (mg/dl)
Creatinine (mg/dl)
ICU mortality

Values (all patients, n = 49)

Non sepsis
n = 31

Sepsis
n = 18

p

52.5 (45–63)
7 (5.7–10)
791 (609–1023)
368 (293–490)
11 (8–14)
10.3 (8.7–12.2)
32.5 (27.2–37.1)
42 (35–48)
4.8 (3.73–6)
70 (57–77)
70.5 (57.5–77)
0.62 (0.41–0.91)
9.37 (4.4–23.4)
62.3 (40.05–78.15)
1.02 (0.65–1.57)
22 (42.3%)

48 (38.5–64)
6.5 (5–9)
665 (551–862)
370 (289–450)
12.1 (8.3–14.3)
10.7 (9.4–12.7)
32.7 (29.3–38.5)
37.5 (32.5–45.5)
4.2 (3.5–5.08)
73 (65–82)
250 (141–290)
0.7 (0.42–0.96)
6.44 (2.8–11.8)
59 (39.6–75.1)
1.01 (0.6–1.5)
11 (35.4%)

54 (49.2–62)
8 (6–10.2)
1033 (871–1372)
367 (294–513)
9.43 (7.7–16.3)
9.7 (8–11.2)
31.7 (25.2–33)
48 (45–51)
6.1 (4.6–8.1)
61 (48.5–71.2)
267 (194–322)
0.58 (0.39–0.85)
24.5 (15.5–34.6)
74 (44–78)
1.3 (0.65–1.83)
11 (55.5%)

0.21
0.41
< 0.001
0.53
0.9
0.03
0.06
< 0.001
0.002
0.006
0.27
0.52
< 0.001
0.27
0.59
0.05

Data shown as median (25%–75%), except for ICU mortality which is shown as absolute n (%). ECLT: Euglobulin Clot Lysis Time; WBC: White
blood cells; SOFA: sequential organ failure assessment; SAPS: simplified acute physiology score; vWF: von Willebrand factor

0.001, fig 1A) and between ECLT and SOFA score (r =
0.39, p = 0.009, fig 1B). There was a weak correlation
between vWF and CRP levels (r = 0.29; p = 0.04), but not
between vWF and either ECLT (r = -0.06, p = 0.65) or the
SOFA score (r = -0.02, p = 0.88).

tion of fibrin on confluent ECs causes EC aggregation and
disorganization of the monolayer, thus increasing permeability [21,22]. In addition, fibrin is also a potent stimulus
for EC production and release of IL-8, a leucocyte chemotactic factor [23].

Table 2 shows the correlations between SOFA score, SAPS
II score, vWF levels and ECLT in non-septic and septic
patients. The relationship between SOFA score and ECLT
remained significant in the non-septic patients (r = 0.45,
p = 0.01) and was almost significant in the septic patients
(r = 0.39, p = 0.11). Other correlations were not significant.

In a large retrospective analysis of 1789 ICU patients,
Okabayashi et al [12] reported that the SOFA score was
correlated with antithrombin concentrations (r = 0.32, p
< 0.05), prothrombin fragment concentration (r = 0.4, p <
0.001) and fibrinolysis as assessed by t-PA-PAI-1 complexes (r = 0.52, p < 0.001). Mavrommatis et al [24] studied the activation of fibrinolysis in septic patients during
the first day in the ICU, and observed that t-PA/PAI-1
complexes (4.7 ± 0.6 vs 2.1 ± 0.2 ng/mL) and the percentage of fibrinogen/fibrin degradation products (100 vs
57%) were higher in patients with septic shock than in
those without (all p < 0.001). These authors also observed
a greater activation of fibrinolysis, as reflected by
decreased plasminogen activity (41.6 ± 3.3 vs 87.4 ±
3.2%) and increased t-PA and PAI-1 concentrations [24].

A multiple logistic regression model was used to evaluate
the ICU death event (Table 3). The SAPS II (p = 0.048) and
ECLT (p = 0.049) were retained in the multiple logistic
regression as explanatory variables for ICU mortality.

Discussion
Several studies have reported a relationship between coagulation abnormalities, organ dysfunction and mortality in
critically ill patients [12-16], but the role of fibrinolysis
has not been well studied. Fibrinolytic activity is primarily
determined by the balance between t-PA and PAI-1 levels.
ECs are responsible for the production and release of t-PA
and contribute to the release of PAI-1. Multiple factors,
including lipoproteins, cytokines and inflammatory
markers, modulate EC production of t-PA and PAI-1 [17].
There are several reasons why decreased fibrinolysis could
be considered as a surrogate marker of EC dysfunction,
organ failure and mortality [18-20]. Indeed, the deposi-

ECLT is a global test for fibrinolysis, representing the balance between t-PA and PAI-1 activities. Previously considered as an imprecise method, we have been able to
improve the precision and reproducibility of the test with
a new semi-automatic device [11]. Moreover, in contrast
to that of vWF (12 h) [25], the half-lives of t-PA (3–4 min)
and PAI-1 (10 min) are very short, suggesting that ECLT
could be an instantaneous marker of clinical status. We
previously showed that ECLT was related to the number of
cardiovascular risk factors (hypertension, smoking habit,
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Figure 1
Relationships
between CRP, SOFA and ECLT (A and B respectively)
Relationships between CRP, SOFA and ECLT (A and B respectively).

diabetes, history of coronary event or stroke, menopausal
status) [26] and suggested that ECLT could be a surrogate
marker of endothelial dysfunction.
The present study confirms the previously described [6]
relationship between ECLT and CRP concentrations. This
relationship could be explained by the simple fact that
CRP reflects the severity of sepsis and the risk of organ failure. Alternatively, there may be a more pathophysiologic
explanation, as CRP can act directly on the endothelium
and modulates fibrinolysis [4,5]. Another mechanism for

the prolonged lysis time in septic patients could be related
to the effects of systemic inflammation on the liver, causing activation of various cells and release of cytokines
influencing the production of fibrinogen and PAI-1
[27,28].
We did not observe, in our population, a significant correlation between ECLT and SAPS II score, as a severity score,
but the number of patients was limited and the mortality
was quite high in the non-septic group who had significant co-morbidities.

Page 4 of 6
(page number not for citation purposes)

Thrombosis Journal 2009, 7:10

http://www.thrombosisjournal.com/content/7/1/10

Table 2: correlations between SOFA, SAPS and ECLT.

Correlations

Non-sepsis
n = 31

Sepsis
n = 18

SOFA/ECLT
SAPS/ECLT
SOFA/vWF
SAPS/vWF
ECLT/vWF

0.45 (0.01)
0.12 (0.54)
0.1 (0.58)
0.06 (0.76)
-0.18 (0.32)

0.39 (0.11)
-0.13 (0.61)
-0.009 (0.96)
-0.13 (0.62)
0.007 (0.97)

Spearman Rank correlations: R (p)

Circulating plasma vWF is derived exclusively from the
endothelium (with some minor expression by megakaryocytes). vWF can be produced by ECs when they are stimulated or damaged by various stimuli, including
inflammatory cytokines (e.g., interleukin-1 or tumour
necrosis factor), hypoxia, thrombin, histamine and leucocyte elastase [29]. Increased levels of vWF are also influenced by substances like adrenaline (epinephrine),
vasopressin, and even cyclosporin [29]. Plasma levels of
vWF have been considered as a marker of endothelial dysfunction and damage, although this is controversial [30]
and results from studies that have correlated plasma levels
of vWF, severity of inflammation and patient outcome are
inconsistent [30]. Ware et al [31] reported in 559 patients
with acute lung injury and/or with acute respiratory distress syndrome that vWF levels were not different in
patients with or without sepsis (p = 0.82). In contrast,
Kayal et al [32] observed that vWF plasma levels were significantly higher in patients with severe infection (n = 25)
than in non-infected patients (n = 7) (p < 0.001). In the
present study, there was no significant difference in vWf
antigen between septic and non-septic patients. These
data confirm that vWF is a somewhat controversial marker
of sepsis.
Although, SAPS II and ECLT were retained as explanatory
variables of ICU mortality in the multiple logistic regression model, these results must be interpreted carefully in
light of the small sample size.

are interesting data and should be validated in larger heterogeneous populations.
In conclusion, ECLT measurements could represent a
marker of alterations in EC function and of organ dysfunction and may be a useful prognostic factor in critically ill
patients.

Abbreviations
COPD: Chronic Obstructive Pulmonary Disease; CRP: Creactive Protein; ECLT: Euglobulin Clot Lysis Time; ECs:
Endothelial Cells; ICU: Intensive Care Unit; PAI-1: Plasminogen Activator Inhibitor-1; SAPS II: Simplified Acute
Physiology Score II; SOFA: Sequential Organ Failure
Assessment; t-PA: tissue Plasminogen Activator; vWF: von
Willebrand Factor

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
KZB: Laboratory analysis, writing of the manuscript and
design of the study. SO: patient recruitment. MP: writing
and analysis of results. PB: recruitment of patients. PC:
laboratory analysis. JLV: analysis of the study. DB: coordination and design. MV: statistical analysis and coordination.
All authors read and approved the final manuscript.

Acknowledgements
This work was supported by grants from the intercommunale de Santé Publique du Pays de Charleroi (Experimental Medicine Laboratory) and from
Institut de Recherche en Pathologie et Génétique (IRSPG) Gosselie, Belgium.
This work was presented in part at the Spring Meeting of the Belgian Society of Intensive Care Medicine (SIZ) held in Montigny-le-Tilleul in June
2006.

References
1.

This study has some limitations, including the small sample size and the single-centre nature. Nevertheless, these

2.
3.

Table 3: Multiple logistic regression evaluating ICU mortality.

Variables

Coef (B)

Std error

Wald X2 (p)

OR

95%CI

4.

Intercept
Sepsis
SOFA
SAPS II
ECLT
vWF
CRP

-6.6
-1.19
-0.16
0.09
0.04
-0.0002
-0.03

2.98
1.09
0.20
0.05
0.002
0.002
0.04

1.19 (0.27)
0.62 (0.43)
3.89 (0.048)
3.87 (0.049)
0.004 (0.94)
0.4 (0.52)

0.3
0.85
1.105
1
1
0.96

0.03–2.58
0.57–1.27
1.001–1.21
1–1.009
0.99–1.005
0.88–1.068

5.

6.

Aird WC: The role of the endothelium in severe sepsis and
multiple organ dysfunction syndrome.
Blood 2003,
101:3765-3777.
Idell S: Coagulation, fibrinolysis, and fibrin deposition in acute
lung injury. Crit Care Med 2003, 31:S213-S220.
Lobo SM, Lobo FR, Bota DP, Lopes-Ferreira F, Soliman HM, Melot C,
Vincent JL: C-reactive protein levels correlate with mortality
and organ failure in critically ill patients. Chest 2003,
123:2043-2049.
Devaraj S, Xu DY, Jialal I: C-reactive protein increases plasminogen activator inhibitor-1 expression and activity in human
aortic endothelial cells: implications for the metabolic syndrome and atherothrombosis. Circulation 2003, 107:398-404.
Bisoendial RJ, Kasteleuin JJ, Levels JHM, Zwaginga JJ, Bogaard B Van
den, Reitsma PH, Meijers CM, Hartman D, Levi M, Stroes ESG: Activation of inflammation and Coagulation after infusion of Creactive protein in humans. Circ Res 2005, 96:714-716.
Zouaoui Boudjeltia K, Piagnerelli M, Brohee D, Guillaume M, Cauchie
P, Vincent JL, Remacle C, Boukaert Y, Vanhaeverbeek M: Relationship between CRP and hypofibrinolysis: is this a possible

Page 5 of 6
(page number not for citation purposes)

Thrombosis Journal 2009, 7:10

7.
8.

9.
10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.
22.
23.
24.

25.

mechanism to explain the association between CRP and outcome in critically ill patients? Thromb J 2004, 2:7.
Blann AD: Plasma von Willebrand factor, thrombosis and the
endothelium:the first 30 years. Thromb Haemost 2006, 95:49-55.
Vincent JL, Moreno R, Takala J, Willatts S, De Mendonca A, Bruining
H, Reinhart CK, Suter PM, Thijs LG: The SOFA (Sepsis-related
Organ Failure Assessment) score to describe organ dysfunction/failure. On behalf of the Working Group on SepsisRelated Problems of the European Society of Intensive Care
Medicine. Intensive Care Med 1996, 22:707-10.
Le Gall JR, Lemeshow S, Saulnier F: A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study. JAMA 1993, 270:2957-2963.
Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, Cook D, Cohen
J, Opal SM, Vincent JL, Ramsay G: SCCM/ESICM/ACCP/ATS/SIS
international sepsis definitions conference. Crit Care Med 2003,
31:1250-1256.
Zouaoui Boudjeltia K, Cauchie P, Remacle C, Guillaume M, Brohee D,
Hubert JL, Vanhaeverbeek M: A new device for measurement of
fibrin clot lysis: application to the euglobulin clot lysis time.
BMC Biotechnol 2002, 2:8.
Okabayashi K, Wada H, Ohta S, Shiku H, Nobori T, Maruyama K:
Hemostatic markers and the sepsis-related organ failure
assessment score in patients with disseminated intravascular coagulation in an intensive care unit. Am J Hematol 2004,
76:225-229.
Kinasewitz GT, Yan SB, Basson B, Comp P, Russell JA, Cariou A, Um
SL, Utterback B, Laterre PF, Dhainaut JF, PROWESS Sepsis Study
Group: Universal changes in biomarkers of coagulation and
inflammation occur in patients with severe sepsis, regardless
of causative micro-organism [ISRCTN74215569]. Crit Care
2004, 8:R82-90.
Dhainaut JF, Shorr AF, Macias WL, Kollef MJ, Levi M, Reinhart K, Nelson DR: Dynamic evolution of coagulopathy in the first day of
severe sepsis: relationship with mortality and organ failure.
Crit Care Med 2005, 33:341-348.
Cheng B, Xie G, Yao S, Wu X, Guo Q, Gu M, Fang Q, Xu Q, Wang
D, Jin Y, Yuan S, Wang J, Du Z, Sun Y, Fang X: Epidemiology of
severe sepsis in critically ill surgical patients in ten university
hospitals in China. Crit Care Med 2007, 35:2538-2546.
Rivera-Fernández R, Nap R, Vázquez-Mata G, Reis Miranda D: Analysis of physiologic alterations in intensive care unit patients
and their relationship with mortality. J Crit Care 2007,
22:120-128.
Gross PL, Aird WC: The endothelium and thrombosis. Semin
Thromb Hemost 2000, 26:463-478.
Tomiyama H, Kumura Y, Mitsuhashi H, Kinouchi T, Yoshida H,
Kushiro T, Doba N: Relationship between endothelial function
and fibrinolysis in early hypertension. Hypertension 1998,
31:321-327.
Poderos P: Endothelial dysfunction in the pathogenesis of
atherosclerosis. Int Angiol 2002, 21:109-116.
Cerinic MM, Valentini G, Sorano GG, D'angelo S, Cuomo G, Fenu L,
Generini S, Cinotti S, Morfini M, Pignono A, Guiducci S, Del Rosso A,
Kaflin R, Das D, Marongiu F: Blood coagulation, fibrinolysis and
markers of endothelial dysfunction in systemic sclerosis.
Semin Arthritis Rheum 2003, 32:285-295.
Schleef RR, Bridwell CR: Biochemical changes in endothelial cell
monolayers induced by fibrin deposition in vitro. Arteriosclerosis 1984, 4:14-20.
Weimar B, Delvos U: The mechanism of fibrin-induced disorganization of cultured human endothelial cell monolayers.
Arteriosclerosis 1986, 6:139-145.
Qi J, Kerutzer DL: Fibrin regulation of interleukin-8 gene
expression in human vascular endothelial cells. Blood 1997,
90:3595-3602.
Mavrommatis AC, Theodoridis T, Economou M, Kotanidou A, El Ali
M, Christopoulou-Kokkinou V, Zakynthinos SG: Activation of the
fibrinolytic system and utilization of the coagulation inhibitors in sepsis: comparison with severe sepsis and septic
shock. Intensive Care Med 2001, 27:1853-1859.
van Genderen PJ, Prins FJ, Lucas IS, van de Moesdijk D, van Cliet H,
van Strik R, Michiels JJ: Decreased half-life time of plasma von
Willebrand factor collagen binding activity in essential
thrombocythaemia: normalization after cytoreduction of
the increased platelet count. Br J Haematol 1997, 99:832-836.

http://www.thrombosisjournal.com/content/7/1/10

26.

27.

28.
29.
30.
31.

32.

Zouaoui Boudjeltia K, Guillaume M, Henuzet C, Delree P, Cauchie P,
Remacle C, Ducobu J, Vanhaeverbeek M, Brohee D: Fibrinolysis
and cardiovascular risk factors: association with fibrinogen
lipids, and monocyte count. Eur J Intern Med 2006, 17:102-108.
Koj A, Gauldie J, Regoeczi E, Sauder DN, Sweeney GD: The acutephase response of cultured rat hepatocytes. System characterization and the effect of human cytokines. Biochem J 1984,
224:505-514.
Seki T, Gelehrter TD: Interleukin-1 induction of type-1 plasminogen activator inhibitor (PAI-1) gene expression in the
mouse hepatocyte line, AML 12. J Cell Physiol 1996, 168:648-656.
Chong AY, Blann AD, Lip GYH: Assessment of endothelial damage and dysfunction observations in relation to heart failure.
QJM. 2003, 96(4):253-267.
Reinhart K, Bayer O, Brunkhorst F, Meisner M: Markers of
endothelial damage dysfunction and sepsi. Crit Care Med 2002,
30:S302-S312.
Ware LB, Eisneir MD, Thompson BT, Parsons PE, Matthay MA: Significance of von Willebrand factor in septic and nonseptic
patients with acute lung injury. Am J Respir Crit Care Med 2004,
170:766-772.
Kayal S, Jaïs JP, Aguini N, Chaudiere J, Labrousse J: Elevated circulating E-selectin, intercellular adhesion molecule-1 and von
willebrand factor in patients with severe infection. Am J Respir
Crit Care Med. 1998, 157(3 Pt 1):776-784.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 6 of 6
(page number not for citation purposes)

