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Summary: Severe intra-abdominal infections (IAl) with sepsis syndrome are still associated with high
mortality rate (20 60%). This prospective study refers to diagnostic and prognostic importance of protein C
detection during severe abdominal sepsis. We treated surgically 22 patients with severe IAl (mostly diffuse peri-
tonitis with sepsis syndrome) vs. 15 patients with hernia repair (control group). During the study the next param-
eters were analysed: protein C, AT Ill, plasminogen, alpha-2 antiplasmin, HMWK, C5a, C5-B9 complements,
Cl-inhibitor, CRP. All the evaluated parameters were different between the study and control groups, with high
statistical significance (p < 0.001). The results and multivariate statistical analysis revealed the following param-
eters as very sensitive and important biological markers of abdominal sepsis: protein C, AT Ill, HMWK, C5-B9,
Cl-inhibitor (p < 0.0001 0.026). The clinical difficulties of intra-abdominal sepsis are due to inherent prob-
lems of the limited clinical signs and the complexity of the distribution of infection. Inflammatory process is
often well under way before the clinical signs and symptoms of sepsis are present. Early diagnosis of plasma
proteolytic disturbances is, from the diagnostic and predictive point of view, very important in abdominal sep-
sis. According to multivariate statistical analysis protein C is the most significant diagnostic marker of sepsis

during severe IAl (p < 0.0001).
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Introduction

Sepsis is a complex condition necessitating
prompt diagnosis and adequate treatment. The total
of 18 million cases of sepsis are recorded annually in
the world, with 135,000 lethal outcomes in Europe
and 215,000 ones in USA (1). Septic syndrome of the
abdominal origin accounts for 30 35% of the above
mentioned figures (1, 2).

The term sepsis in the abdominal surgery desig-
nates presence of the septic abdomen as the major
trigger of a range of pathophysiological events. Sy-
stemic inflammatory reaction to intra-abdominal sep-
tic focus is a highly complex phenomenon which is
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always directed toward anti-infection defense and ho-
meostasis preservation. In case of intensive bacterial
invasion, the systemic response results in excessive
production of inflammation mediators, damaged tis-
sue perfusion and multiple organ dysfunction (MODS)
(2). Development of septic complications of the intra-
abdominal infection (IAl) is rather progressive and
rapid, representing immediate threat to patients life,
and thus they necessitate rapid diagnosis and timely
and adequate therapeutic approach (3). In spite of the
modern approach to its treatment, intra-abdominal
sepsis is burdened with high incidence and mortality
rate (20 50%). Progression of the septic shock is
associated with increasing mortality, ranging from
40% to 70% (4, 5).

Septic cascade is initiated by the inflammatory
reaction to bacterial pathogens (endotoxin, cell frag-
ments G+ bacteria) (6). The order of subsequent
events (inflammatory cascade) is the result of cytokine
actions resulting from their binding to receptors. TNF,
IL-1 and IL-6 are the most potent pro-inflammatory
cytokines enabling activation of polymorphonuclears,
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adhesive processes between leukocytes and endothe-
lial cells, protease release as well as activation of ara-
chidonic and plasmatic cascades (coagulation, fibri-
nolytic, kalikrein, contact-activation) (7). Simultane-
ously, regulatory anti-inflammatory cytokines, such as
IL-4 and IL-10 tend to accomplish negative feed-back
mechanism related to inflammatory and coagulation
reactions. These anti-inflammatory cytokines are me-
diators of the compensatory antiinflammatory respon-
se syndrome (CARS) that induces inhibition of TNF,
IL-6, T-lymphocytes and macrophages, enhancing
production of the acute phase proteins and immu-
noglobulins (8). As a result of imbalance between SIRS
and CARS strengths, homeostatic disorders lead to
different clinical sequels. Excessive response of the
systemic inflammatory response syndrome (SIRS) re-
sults in septic shock and/or disseminated intravascular
coagulation. Predominant presence of CARS media-
tors may lead to suppression of the immune system,
which also has negative consequences in presence of
infection (9).

Protein C system plays a crucial role in control of
microvascular coadulation and inflammation. It is one
of the basic regulatory systems of homeostasis expre-
ssing potent anticoagulant, pro-fibrinolytic and anti-
inflammatory properties (10). It is highly important in
pathophysiology of sepsis. Protein C inactive precur-
sor, and activated protein C (APC), K-vitamin depend-
ent-serine protease with potent biological properties
have central place within the system. Protein C is con-
verted into APC under the influence of thrombin com-
plexes with thrombomodulin on the endothelial pro-
tein C receptors (EPCR) in presence of protein S.
Normal levels of the circulating protein C range from
2800 to 5600 ng/mL (80% 140%) with 10 hour half-
life, as opposed to APC whose half-life is only 20 mi-
nutes, and normal circulating levels range within 1 3
ng/mL (7, 8, 10, 11). Close correlation between intra-
abdominal infection and sepsis necessitates highly
precise, fast and complex diagnostic and therapeutic
approaches. Therapeutic improvements were achie-
ved over the latest several years owing to partially
modified and more aggressive surgical approach, as
well as owing to modern antibiotics, however for se-
veral recent years, the improvements have been made
only in the field of knowledge on the pathophysiology
of sepsis. The most recent development based on
understanding of complex inter-reactions among coa-
gulation, inflammatory and fibrinolytic cascades has
led to accelerated development of new therapeutic
approaches and strategies. In 2000, a large step for-
ward was made in fight against septic syndrome.
Several completed clinical trials evidenced a signifi-
cant improvement in treatment of sepsis owing to
application of the recombinant human activated pro-
tein C (rhAPC) (10 13).

Generalized plasmatic proteolysis, developing as
a result of imbalance of active serine proteases and
functional inhibitory systems, represents one of the
basic pathophysiological disorders accompanying

abdominal sepsis. Septic cascade, i.e. its inflammato-
ry and coagdulation components in severe intra-abdo-
minal infections are initiated before clinical manifesta-
tions (febricity, tachycardia, tachypnea, hypotension)
which indicates the significance of determination of
early biological markers of sepsis. Therefore, the aim
of the study was to analyse plasmatic cascade distur-
bances during the severe IAl with sepsis syndrome,
and determination the biochemical markers of sepsis.

Material and Methods

Research methodology is based on a prospective
study comprising 37 patients classified into the follow-
ing groups, based on their underlying condition: Stu-
dy group: 22 surgically treated patients due to severe
intra-abdominal infection (IAl) with accompanying
sepsis. Control group: 15 surgically treated (hernia re-
pair) patients free of any signs of the infection syndro-
me.

The blood samples for determination of the ana-
lyzed parameters were obtained preoperatively, as well
as on the postoperative days one, two, three, five,
seven and ten.

Protein C is determined by use of automated
BCT Analyzer (Behring Coagulation Timer) and Be-
richrom Protein C reagents manufactured by DADE
Behring, Marburg GmbH. The complex functional
analysis is based on conversion of protein C into acti-
vated protein C (APC) (using snake venom proteases),
followed by measurement of its activity, indirectly
through aPTT. Neothromtin and CaCl, are used for
activation of the internal coagulation pathway. Fun-
ctional activity of activated protein C (APC) is deter-
mined according to kinetic test, measuring absorption
rise to 405 nm. The values are expressed as percent-
ages, normally ranging from 80 to 140% (14, 15).

In addition to protein C, the following parameters
of the plasmatic cascades (coagulation, fibrinolytic,
kalikrein-kinin) were monitored and analysed: anti-
thrombin Ill, plasminogen, alpha-2 antiplasmin,
HMWEK, C1-inhibitor. They were determined using tur-
bidimetric methodology (Behring Hromo Timer) and
Berichrom diagnostic kits (DADE Behring, Marburg
GmbH). The values represent functional activity, and
are expressed in percentages (16, 17). C5a and C5-B9
components of system complements were measured
by ELISA assay using DADE Behring reagents, and the
values are expressed in mg/L (18).

Statistical analysis

The results are presented as mean values with
dispersion measures (SD, CV). Statistical analysis was
performed using: Fisher's t-test, regression model
testing (Yc), Pearson’s correlation coefficient (r), Deter-
mination coefficient (R2), Multivariate analysis (multi-
ple and partial correlation coefficient) (19, 20).
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Results

Etiology of intra-abdominal infections (IAl) signi-
ficantly influences treatment outcome. Spontaneous
diffuse peritonitis is the most predominant (68%), fol-
lowed by a group of postoperative peritonitis (27.5%)
burdened with a high mortality rate (50%). Average
value of APACHE Il score in IAl group was 17 points.
The actual mortality rate (23%) was lower than the pre-
dicted one (37%).

As for the group treated for abdominal sepsis,
preoperative values were normal in 45% of the pati-
ents, while more severe protein C activity disorders
(below 60%) were evidenced in 18%. Average protein C
activity in abdominal sepsis indicates significant diffe-
rences recorded on the preoperative day between the
survived and deceased patients (p < 0.037). Trends
and differences in the average postoperative protein C
activity between the survived and deceased patients
(Table |) indicate crucial significance of the postopera-
tive day two, with divergence of values related to more
prominent normalization, increased activity in the gro-
up of survivors and further decrease of the activity in
the group of the deceased. Difference in average post-
operative protein C values is confirmed as statistically
highly significant on the postoperative days seven (p <
0.032) and ten (p < 0.021). Regression model testing

shows activity trend and high correlation between du-
ration of illnes and severity of the abdominal septic
syndrome, protein C activity changes related to decre-
ase of its value and degree of activation of the coagu-
lation and inflammatory cascade (r-0.80; p < 0.01). As
for the control group, protein C activity is permanently
maintained within normal range (Table ) which elimi-
nates the influence of the surgical intervention itself on
more considerable changes in protein C activity and
coagulation cascade. Difference in protein C activity be-
tween the control and study groups during the whole
studied period is highly statistically significant (p<0.005;
p<0.001; p<0.033). Multivariate statistical analysis of
the plasmatic parameters confirms statistically highly
significantly (multiple correlation coefficient r-0.761;
p<0.0001) the importance of the decreased protein C
activity in correlation with activation of the inflammato-
ry and coagulation cascade in abdominal sepsis.

Antithrombin 1ll, plasminogen, alpha 2-antiplas-
min, HMWK, Cl-inhibitor, C5a and C5-B9 compo-
nents of complement system paralelly analysed para-
meters show the activation and disturbances of all the
proteolytic cascade systems (coagulation, fibrinolytic,
kalikrein-kinin and system of complements) during se-
vere intra-abdominal infections (IAl) associated with
the sepsis syndrome (Table Ii). All the evaluated para-

Table I Protein C activity (%) in abdominal sepsis and control group

Abdominal Outcome Minimal Maximal Mean value SD CV (%) Statistics
sepsis group
live 47 119 81.08 21.57 26.60 t=2.293
preoperative died 41 73 57.20 12.50 21.85 p<0.037
total 41 119 74.06 22.02 29.73
1st live 45 104 75.82 15.78 20.81 t=1.756
postoperative died 50 83 62.20 12.91 20.76 p>0.05
day total 45 104 72.73 15.99 21.98
2nd live 49 121 75.00 20.02 26.69 t=1.967
postoperative died 51 84 65.60 16.43 25.04 p>0.05
day total 49 121 72.86 19.31 26.50
3rd live 34 121 83.44 24.16 28.95 t=1.771
postoperative died 52 89 63.00 14.88 23.62 p>0.05
day total 34 121 78.57 23.70 30.16
5th live 23 129 83.24 24.63 29.60 t=1.182
postoperative died 53 96 69.20 17.20 24.85 p>0.05
day total 23 129 80.05 23.56 29.43
7th live 59 101 81.10 15.65 19.30 t=2.484
postoperative died 51 54 52.50 2.12 4.04 p<0.032
day total 51 101 76.33 18.02 23.61
10th live 79 108 95.50 14.34 15.02 t=3.666
postoperative died 55 57 56.00 1.41 2.53 p<0.021
day total 55 108 82.33 23.24
Control group Minimal Maximal Mean value SD CV (%)
preoperative 82 104 92.50 6.47 6.99
ISt postoperative day 82 107 93.64 7.72 8.25
3rd postoperative day 80 105 93.07 6.72 7.22
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Table I Plasmatic parameters in abdominal sepsis
Parameter Out | preoperative 1st 2nd 3rd 5th 7th 10th
come p.o. day p.o. day p.o. day p.o. day p.o. day p.o. day
Antithrombin [II live 77.75 81.41 78.76 82.44 86.88 88.20 95.75
(%) died 61.20 78.00 69.80 68.60 68.80 82.50 87.00
total 72.88 81.41 76.73 79.14 82.77 87.25 92.83
live 91.58 90.88 86.29 91.69 96.53 95.70 99.25
Plasminogen (%) died 70.60* 71.20* 81.00* 65.00* 63.60* 53.50* 66.00*
total 85.41 86.41 85.09 85.33 89.05 88.67 88.17
live 96.83 101.76 90.88 96.13 92.12 88.70 101.80
ay-antiplasmin (%) | died 83.40 91.00 78.60 68.20 66.80* 67.00 62.00*
total 92.88 99.32 80.36 84.24 80.91 76.75 86.14
live 74.82 71.12 72.94 85.31 80.55 82.80 88.25
HMWK (%) died 65.20 47.68 65.20 57.60 39.60* 50.00 49.50
total 72.64 65.79 71.18 78.71 67.75 77.33 75.33
live 3.78 3.11 2.71 2.49 2.20 2.50 2.55
C5-a (mg/L) died 2.32 2.59 2.12 2.06 3.89 2.69 4.05
total 3.37 2.99 2.57 2.39 2.58 2.53 3.15
live 1469 1237 1193 1041 1021 1023 1157
C5-B9 (mg/L) died 1299 1424 1176 1374 2111* 860 2730%*
total 1419 1280 1189 1120 1269 993 1786
live 131.62 133.06 133.47 139.58 129.69 135.50 148.33
C1-inhibitor (%) died 112.80 120.00 118.00 109.40* 108.40* 107.00* 107.50
total 126.39 130.09 129.95 132.38 124.62 130.75 132.00
live 171.96 221.62 175.56 153.98 149.07 163.29 188.67
CRP (10) died 241.40 245.40 190.00 174.68 158.82 160.00 123.15
total 192.38 227.02 178.84 158.90 151.28 162.69 162.46
* Statistically significant difference (Fisher's t-test p < 0.01) when comparing survived and died patients
Table Ill  Plasmatic Score System (PSS)
PARAMETER POINTS
0 1 2 3 4
Protein C (%) 80 140 70 80 60 70 50 60 <50
Antithrombin IIl (%) 80 120 70 80 50 70 <50
Plasminogen (%) 75 140 60 75 50 60 <50
o, -antiplasmin (%) 80 120 60 80 < 60
HMWK (%) 75 130 60 75 40 60 < 40
C5-a (mg/L) 0.15 0.50 0.50 2.00 2.00 3.00 > 3.00
C5-B9 (mg/L) 200 400 400 1000 1000 1500 1500 2000 > 2000
C1 inhibitor (%) 80 125 125 150 150 200 < 80 > 200
CRP (10) <5 5 100 > 100
Assessment of severity and prognosis of the abdominal septic syndrome
TOTAL SCORE: 0 9 points  Slight disturbance degree (Good prognosis)
10 19 points Moderate disturbance degree (Moderate prognosis)
20 27 points Severe disturbance degree (Critical prognosis)

meters were different between the survived patients
and the patients with lethal outcome, as well as bet-
ween study and control groups, with high significance
(p < 0.001). In order to incorporate the concept of ge-
neralized plasmatic proteolytic activation in the evalu-
ation of patients with abdominal sepsis, Plasmatic
Score System (PSS) (Table Ili) is established for the

purpose of assessment of severity and prognosis of
the abdominal septic syndrome. The PSS is defined as
the sum of the points, according to deviations from
the normal plasma pool values for nine parameters
(protein C, AT IIl, plasminogen, o,-antiplasmin,
HMWK, C1-inhibitor, C5a, C5-B9 and CRP) measured
for the PSS calculation.
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Discussion

Intra-abdominal infections are still an exception-
ally severe problem in everyday surgical practice. In
spite of modern therapeutic approaches, intra-abdom-
inal sepsis is still burdened with relatively high inci-
dence and mortality rates (20 60%) (3 5).

In the course of IAl, peritoneal cavity represents
the initial barrier against bacterial infection. Activated
macrophages that initiates activation of numerous
plasmatic and cell systems makes the second level of
defense. Systemic inflammatory response develops
under the influence of numerous inflammatory reac-
tion mediators. Excessive activity of the induced medi-
ators leads to numerous damages of the organism
and thus, septic syndrome is justifiably also termed
»the mediator disease« (21). Activation of the plas-
matic systems (coagulation and fibrinolytic cascades,
system of complements, kinin-kalikrein system and
contact cascade) results in production of acute plas-
ma proteins. Simultaneously, inhibited plasmatic sys-
tems (serpines) are attempting to neutralize activation
of serine proteases (22).

The fact that basic events encountered in sepsis
take place on the cellular level has drawn the attention
toward diagnosis of early and discrete plasmatic disor-
ders, and accordingly modern treatment strategies are
directed toward blockade of the sepsis mediators. Nu-
merous research attempts within the basic and clinical
disciplines have been made aimed at contributing to
better understanding of the abdominal sepsis and
improvement of therapeutic results.

Activated protein C (APC) represents an active
form of the protein C protein S Thrombomodulin
pathway and it is one of the most important control
inhibitory mechanisms of coagulation. APC inactivates
coagdulation factors Va and Vllla, neutralizes the effects
of plasminogen activator inhibitor (PAI-1) (23). In addi-
tion to anti-thrombotic and profibrinolytic properties,
APC also has a direct anti-inflammatory activity that
reduces cytokine production (TNF, MIF) and inhibits
adhesion of leukocytes to the blood vessel endotheli-
um (22, 23). It expresses indirect anti-inflammatory
properties through inhibition of thrombin production.
Owing to all the above-mentioned mechanisms APC
significantly reduces the processes of microvascular
thrombosis and endothelial dysfunction (24). APC
blocks Ca pump leading to CD-14 monocyte disorders
upon endotoxin response to stimulation (25). APC
binds to protein C mononuclear receptors, blocking
TNF production (26). Identical endothelial effect was
evidenced (25).

Prominent reduction of protein C activity accom-
panies severe DIC and severe forms of the septic syn-
drome (21). Protein C level is disturbed, i.e., its activi-
ty is reduced at least 18 hours prior to clinical diagno-
sis of sepsis (27). Protein C activity is reduced in all
septic events regardless of their mechanism. Level of

the circulating protein C and protein S is reduced due
to increased consumption. Circulating cytokines
reduce the activity of thrombomodulin and EPCR in
the endothelium, which results in reduced protein C
activation (10). Neutrophilic elastase decomposes
thrombomodulin, leading to system disorders charac-
terized by reduced activation and production. Inhibi-
tory activity in increases in presence of inflammatory
processes resulting from increase of alpha-1 antitryp-
sin and increased value of acute phase protein C4b
which binds and blocks protein S, contributing to re-
duction of protein C activity (13).

The study was conducted within an attempt to
examine the role and significance of activation of plas-
matic cascades in our settings characterized by diver-
se pathology of severe, advanced and neglected intra-
abdominal infections, and thus to contribute, at least
to moderate extent, to diagnosis and prognosis of the
diseases rather frequent in our population.

Average preoperative protein C values among
the survived and deceased patients treated for intra-
abdominal infections and accompanying sepsis were
significantly different (p<0.037). Postoperative activity
was changed and characterized by decreased values in
the whole IAl group. Postoperative day two was critical
with respect to dissociation of the average protein C
values evidenced in the survived and deceased pa-
tients, while statistically significant difference was con-
firmed on postoperative days seven (p<0.032) and ten
(p<0.021). Regression model testing indicates signifi-
cance of correlation between fall of protein C activity
and activation of the coagulation and inflammatory
cascade during abdominal sepsis (r-0.80; p<0.01). As
for the control group, protein C activity is permanent-
ly maintained within the normal range, which elimi-
nates the influence of the surgical intervention itself on
more significant changes of protein C activity and
coagulation cascade. Difference in average protein C
value between the study and control groups has
remained highly statistically significant over the whole
studied period (p<0.005; p<0.001; p<0.033). Multi-
variate analysis confirms with high statistical signifi-
cance (multiple correlation coefficient r-0.761;
p<0.0001) fall of the value and reduction of protein C
activity in severe IAl and abdominal sepsis. Accor-
dingly it may be concluded that protein C represents
an important biological marker in early diagnosis of
coagulation disorders and inflammatory cascade in
sepsis.

The newest multicenter clinical study of the third
phase (PROWESS) related to application of recombi-
nant human activated protein C (thAPC-drotecogin
alpha) in treatment of sepsis give more than encour-
aging results. The study was conducted in 164 institu-
tions (11 states) and included total of 1690 patients
diagnosed with sepsis. All the above confirms potent
anticoagulation and anti-inflammatory APC effects.
Finally, the most important effect of APC application is
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statistically significant reduction of 28-day mortality in
severe sepsis from 30.8% to 24.7% (10 13).

As for the surgical treatment of IAl, the question
of early diagnosis of the abdominal septic syndrome is
still opened. Defining of early biological markers of the
abdominal sepsis is important for establishment of
indications for early re-laparatomy. Clinical onset of
organic lesions and MODS is accompanied by delayed
re-intervention (28 30).

Excessive pathological activation of the plasmat-
ic cascades undoubtedly plays an essential role in
pathophysiological events in sepsis. Plasma character-
ized by prominent imbalance between active serine
proteases and their functional inhibitors when numer-
ous potent products and mediators are released, is
designated as »pathological perfusate« (22). In the
course of extreme and excessive activation of the plas-
matic proteolytic cascades, capacity of the regulatory
inhibitory systems is exceeded, and the resulting im-
balance leads to a range of disorders inducing multi-
ple organ dysfunctions. Association between coagula-
tion, fibrinolytic, kalikrein-kinin cascades and comple-
ment system explains potent generalized proteolysis
that is activated via endotoxins, damaged endothelium
and potent cytokines. The system of contact activation
plays a major role in mutual activation of the above-
mentioned systems.

Based on the analysis of the plasmatic changes
accompanying sepsis of the abdominal origin we have
attempted to contribute to early and exact biochemi-
cal diagnosis of sepsis, as well as to establish new
parameters for assessment of severity and prognosis

of infection syndrome. Analysis of the obtained results
clearly indicates early activation of all plasmatic cas-
cades recorded according to prominent activity
changes of the all analysed parameters in the study
group. At the same time, except for preoperative
changes of CRP values, pathological plasmatic activity
was not recorded in the control group (p<0.001).
Mutual relations between the analyzed parameters as
well as different plasmatic systems have been con-
firmed by multivariate analysis of the obtained results,
and clearly confirm either direct or indirect correlation
of the analyzed parameters of different degrees. Due
to its unspecific character, CRP has not been included
in multivariate analysis, however it is scored and
included in the calculated Plasmatic Score System
(PSS) (Table IIl) aimed at assessment of severity and
prognosis of the infection syndrome.

From the diagnostic point of view, the interval
between laboratory detection of the plasmatic disor-
ders and their complete clinical manifestation is of the
utmost importance (31). With this respect, we have
tried to determine degree of sensitivity of each ana-
lysed parameter having in mind the significance of
early biochemical diagnosis of plasmatic disorders in
abdominal sepsis. Multivariate analysis (multiple corre-
lation coefficient) included all the analyzed parameters
of the plasmatic cascades and it was determined that
reduction of protein C activity showed statistically hig-
hly significant importance (multiple correlation coeffi-
cient r-0.761; p<0.0001) in early diagnostic detection
of activation of coagulation and inflammatory casca-
des in sepsis. From predictive point of view, the low
protein C activity is associated with poor outcome.

DIJAGNOSTICKI | PROVGNOSTICKI ZNACAJ PROTEINA C KAO
BIOMARKERA SEPSE U TESKIM INTRA-ABDOMINALNIM INFEKCIJAMA

Aleksandar Karamarkovié¢!, Vladimir Duki¢!, Branislav Stefanovié¢!,
Mirka Ili¢2, Nada Popovic¢3, Dragana Vukosavljevié?, Tatjana Vodnik2

ICentar za urgentnu hirurgiju, Klinicki centar Srbije, Beograd
2Institut za medicinsku biohemiju, Klinicki centar Srbije, Beograd
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Kratak sadrZaj: TeSke intra-abdominalne infekcije (IAl) sa septi¢nim sindromom optereéene su visokom
stopom mortaliteta (20 60%). Ova prospektivna studija analizira dijagnosticki i prognosticki znacaj odredivanja
proteina C u abdominalnoj sepsi. Podaci se odnose na grupu pacijenata (22) sa teSkom IAl i prate¢im septi¢nim
sindromom (studijska grupa) i grupu pacijenata (15) lec¢enih hirurski zbog preponske hernije (kontrolna grupa).
Osim proteina C, odredivani su slededi plazmatski parametri: AT Ill, plazminogen, alfa-2 antiplazmin, HMWK,
C5a, C5-B9 komponente sistema komplementa, C1 inhibitor, CRP. Koeficijent viSestruke korelacije ukazuje na
statisticku znacajnost (p<0.0001 0,026) slede¢ih parametara u dijagnostici plazmatskih poremecaja u sepsi: pro-
tein C, AT Ill, HMWK, C5-B9, Cl-inhibitor. Klinicke poteskoée u tretmanu abdominalne sepse odnose se na
ograni¢ene klinicke znake i sistemsku propagaciju sa druge strane, koja se odvija znatno pre ispoljavanja klinicke
simptomatologije. Otuda proisti¢e znacaj bioloSkih markera sepse, prvenstveno u dijagnostickom, ali i u prog-
nostickom smislu. Prema rezultatima studije protein C upravo poseduje pomenuta svojstva, potvrdena multivari-

jantnom statistickom analizom (p<0.0001).

Kljucne reci: protein C, biomarker, septi¢ni abdomen, sepsa
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