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SUMMARY

Introduction Procalcitonin (PCT) is a thyroid gland prohormone, and its serum concentration is elevated
in systemic bacterial infections. The diagnostic cut-off value of PCT in patients early after cardiac surgery
remains unclear.

Objective We investigated whether procalcitonin-guidance could reduce antibiotic usage safely.
Methods The prospective study included 205 patients who underwent open heart surgery. The patients
were randomly assigned for procalcitonin-guided antibiotic treatment (PCT-group; n=102) or standard
care (standard group; n=103). On the basis of serum procalcitonin concentrations, usage of antibiotics
was encouraged (PCT=0.5 ng/mL) or discouraged.

Results A relative risk of antibiotic exposure in the standard group compared with the PCT-group was
3.81 (95% Cl=2.03-7.17; p<0.0001). The mean cost of antibiotics per patient in procalcitonin group was
€193.3+636.6 vs. €372.1+841.1 (p=0.206) in the standard group, while the mean cost per hospital day
was €8.0£18.4 vs. €17.8+36.3 (p=0.028). We found that non-infectious complications occurred in 40/102
vs.41/103 (p=0.592) while infections appeared in 5/102 vs. 22/103 (p=0.001) cases. A statistically signif-
icant difference was observed in the treatment of urinary infections between PCT-group and standard
group; 1/102 vs. 9/103 (p=0.016). In the PCT-group, the ICU stay was 5.74+11.49 days and in the standard
group 6.97+11.61 (p=0.812). The hospital stay was 12.08+11.28 vs. 12.93+10.73 (p>0.05) days, respectively.
Mortality rates were equal in both groups of patients (p=0.537).

Conclusion Procalcitonin-guided antibiotic treatment is safe and can significantly reduce the cost of
postoperative care. Additionally, the antibiotic use during immediate postoperative course should be
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timely controlled and limited to documented bacterial infections.
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INTRODUCTION

Procalcitonin (PCT) is a 14-kDa protein
encoded by the Calc-I gene along with calcito-
nin and katacalcin [1]. Blood concentrations of
procalcitonin are increased in cases of systemic
inflammation, especially when this is caused
by bacterial infection. Studies of its behaviour
in patients with bacterial sepsis have led to the
proposal that it is a useful marker for systemic
bacterial infection, with greater specificity and
sensitivity than acute phase proteins such as
C-reactive protein (CRP), D-dimer, elastase,
interleukins etc. [2].

At present, the mechanisms of procalcitonin
induction are not fully understood. The sources
of procalcitonin are the thyroid gland, immu-
nocompetent cells [3, 4], cells of the neuro-
endocrine system [5] and human adipocytes
upon inflammatory stimulation [4]. Upon
infection, circulating procalcitonin concentra-
tions are also increased in thyreoidectomized
patients, suggesting the existence of non-thyroi-

dal sources of inflammation and sepsis-medi-
ated procalcitonin [6, 7].

Several studies have contributed to the use
of procalcitonin as a diagnostic marker for
severe sepsis and septic shock after cardiac
intervention [8]. Over the last decade, investi-
gators underscored the specificity of the procal-
citonin test in cardiac surgery in comparison
to other surgical interventions (abdominal
surgery, vascular interventions on major blood
vessels, ablative surgery etc.) [9]. However, the
diagnostic cut-off value of procalcitonin in
patients early after cardiac surgery on cardio-
pulmonary bypass (CPB) remains unclear [8,
10]. Since operated patients often manifest a
systemic inflammatory response (SIRS) inde-
pendently of whether a bacterial infection is
present, procalcitonin is useful in guiding treat-
ment and avoiding delayed or unnecessary anti-
biotic therapy. For optimal antibiotic use, rapid
and accurate differentiation of clinically rele-
vant bacterial infection following open heart
surgery is crucial. Inappropriate use of antibiot-
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ics is believed to be the main cause of nosocomial infections
and reduction of antibiotic use is fundamental in combat-
ing the increase of antibiotic-resistant bacteria.

OBJECTIVE

Biomarkers, namely procalcitonin and CRP, when used in
combination with a good clinical evaluation, provide useful
information in the diagnosis of infection. The aim of this
study was to perform serial measurements of procalcitonin
concentrations to identify bacterial infection in early post-
operative period in patients needing antimicrobial treat-
ment. We investigated whether procalcitonin-guidance
could reduce antibiotic use in patients subjected to the
open heart surgery safely.

METHODS
Patients

This study was a prospective, randomized controlled
trial comparing routine use of antimicrobial therapy
with procalcitonin-guided antimicrobial treatment for
patients subjected to open heart surgery. After obtaining
approval from the Ethics Committee and written informed
consent from each patient, this study included 205 consec-
utive patients (65 women, 140 men) scheduled to undergo
open heart surgery on CPB. We assessed patients who
were selected for elective cardiac surgery at the 200-bed
academic tertiary care hospital. The criterion for inclu-
sion in the study was the type of the operation: coronary
artery bypass grafting (CABG) surgery, valve reconstruc-
tion, combined CABG and valve procedures. Entry criteria
included stable and unstable angina pectoris; valve insuffi-
ciency, left ventricle ejection fraction (LVEF) above 30%,
and epidemiological status with saprophyte bacteria. We
excluded patients selected for redo cardiac operations,
thoracic aortic surgery, as well as patients having active
endocarditis and patients with LVEF <30%. Patients with
preoperative signs of infection (leukocyte count >12000/L;
body temperature >38°C) were excluded.

The predicted surgical risk was calculated as the Euro-
pean system for cardiac operative risk evaluation (EuroS-
CORE) by an independent resident in internal medicine
[11]. We randomly assigned suitable patients either for
standard antimicrobial therapy (standard group) or procal-
citonin-guided antimicrobial treatment (procalcitonin
group) according to a computer-generated randomiza-
tion scheme [12]. Thereafter, we monitored patients from
admission to ICU, and the entire hospital stay.

Procedure
Blood samples were collected 24 hours before induction

of anaesthesia (T0), 6 hours after the end of surgery (T1),
and on the 1* (T2) and 2" (T3) day postoperatively at 5:00

AM. Blood samples were collected from the peripheral vein
and immediately centrifuged for 20 minutes. Serum was
divided in two aliquots for biochemical analysis and the
measurement of inflammatory parameters.

The procalcitonin concentrations in serum were meas-
ured by the immunoluminometric assay with the commer-
cially available LUMI-test PCT (B.R.A.H.M.S Diagnostica
GmbH, Berlin, Germany). The interassay precision of the
kit was 6% to 10%; the lower limit detection was 0.08 ng/
mL. Normal plasma and serum concentrations of procal-
citonin were below 0.5 ng/mL [2].

The serum CRP concentration was measured using
quantitative immuno-turbidimetric determination of CRP
(BIOKIT, Barcelona, Spain). The leukocyte and the plate-
let count were determined using a Coulter counter (ACT
diff, Coulter Electronics).

Antibiotic prophylaxis was performed in all patients.
Preferred regimen of antimicrobial prophylaxis was recom-
mended by the American Society of Health-System Phar-
macists [13]. Antimicrobial prophylaxis was performed
with intravenous cefazolin 1.0 g after induction and 1.0 g
at the end of the CPB during valve surgery. We used cefalo-
zolin if the patient had B-lactam allergy: vancomycin with
or without gentamycin or gentamycin alone.

The patients were divided at the time of surgery into the
standard group and the procalcitonin group. In the stan-
dard group the antibiotic use was applied according to the
criteria based on the laboratory and clinical signs; no anti-
biotic therapy was administrated routinely in the absence of
clinical signs of infection or a bacteriologic positive sample.
In the procalcitonin group, on the basis of serum procal-
citonin concentrations, the use of antibiotics was encour-
aged or discouraged. As it was proposed by Christ-Crain
etal. [12], we judged that a serum procalcitonin concentra-
tion of 0.5 ng/mL or less indicated the absence of bacterial
infection, at which point the use of antibiotics was discour-
aged. However, the final decision to initiate antimicrobial
treatment was left to the doctor in charge [12, 14].

The clinical investigation, including body temperature,
microbiologic examinations and chest radiography, was
performed daily until ICU discharge. The Sequential Organ
Failure Assessment (SOFA) score was routinely obtained at
the first postoperative day [15], and was repeated once daily
at 5:00 AM as SOFA1, SOFA2 and SOFA3. Microbiologic
examinations such as sputum, blood, and urine samples
for culture were performed routinely on the patients when
infection, bacteriemia, or sepsis was suspected.

Primary endpoints were proportion of patients treated
by antibiotics, overall cost of antibiotics per one patient,
and total cost of antibiotics per one hospital day after oper-
ation. The antibiotic prices were calculated after completed
treatment using an electronic database for each patient. We
calculated the costs of all antimicrobial agents used during
the hospital stay by adding the prices of LUMI-test PCT in
the procalcitonin group. All prices were expressed in the
Euro (€) per patient and per hospital-day [12].

Secondary endpoints were ICU stays, hospital stay,
rehospitalization, incidence of infections, severe non-infec-
tion complications, and mortality rate. The database, which
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included all hospital discharges and subsequent hospital
admissions for patients enrolled in this study served for
one year follow-up. Complications and infections were
defined as proposed by Dorge et al. [16]. The mortality
ratio was calculated as: a) in-hospital mortality, defined
as death within 30 days of operation; and b) death within
the same hospital admission.

Statistical analysis

Sample size calculation was based on the presumption
that reduction from every second to every fourth patient’s
antibiotic use was clinically relevant, precisely a decrease
from 45% of antibiotic use in the standard group to 22%
in the procalcitonin group [17]. Data were expressed as
mean values with standard deviations or as counts with
percentages where appropriate. Baseline characteristics
were compared by the Student’s t test or Mann-Whitney
U-test for continuous variables and Chi-square test for
categorical variables. Changes in continuous variables over
time were compared between patients in the procalcitonin
group using general linear models for repeated measures.
Outcomes independently associated with procalcitonin
group were identified by univariate logistic regression
models and represented by its significance, relative risk
and 95% confidence interval [18].

All analyses were two-sided and based on an intention-
to-treat principle. A value of p<0.05 was considered statis-
tically significant.

RESULTS
Study population

Prospective consecutive data were collected on 205 patients
undergoing CABG (112), valve replacement or repair
(52), and combined procedures: CABG and valve opera-
tions (41). Demographic data, risk assessment and labo-
ratory data taken preoperatively are reported in Table 1.
In our cohort no statistical significant differences were
found regarding the patient’s age, gender, or laboratory
data before surgery.

The operations performed and perioperative data
are summarized in Table 2. The type of operation, cross
clamping time, and CPB time were not statistically differ-
ent between the two groups. Mean SOFA score showed a
steady decline over the time in both groups. No difference

Table 1. Demographic and preoperative characteristics of patients

was found concerning the leukocyte count on any postop-
erative day during the observation period.

Graph 1 shows procalcitonin and CRP concentrations
in 102 patients of procalcitonin group. Mean procalcito-
nin levels prior surgery were (T0) 0.23+0.15 (0.08-0.71)
ng/mL with median of 0.18 (0.12-0.30) ng/mL, indicating
that nearly all patients were free from immunoreactivation
at this point of time. Procalcitonin levels slightly increased
6 hours after the operation (T1) 0.33+0.59 (0.08-5.95) ng/

Table 2. Operative and postoperative variables

Groups of patients
Variable Procalcitonin Standard p
(n=102) (n=103)
CABG ratio
(CABG/other) 57/45 54/49 0.620
Valve procedures ratio
(Valve/other) 26/76 26/77 0.968
CABG+Valve ratio
(CABG+Valve/other) 18/84 23/80 0.402
Duration of operation | 551,587 | 23664632 | 0.069
(minutes)
Duration of CPB
(minutes) 105.9+43.8 112.7+54.9 0.337
Aortic cross-clamping | ¢544706 | 6954347 | 0364
(minutes)
1st POD 1.31£1.67 1.62+1.65 0.112
SOFA 2nd POD 0.97+1.56 1.34+1.67 0.051
3rd POD 0.63£1.11 1.13+£1.68 0.098
AUC 46.57+65.58 65.18+£76.59 0.084
1st POD 10.95+4.47 10.61+£4.15 0.548
2nd POD 12.36+3.94 12.17+£4.01 0.466
Leukocytes
3rd POD 11.99+4.14 11.73+4.27 0.408
AUC 570.79£170.31 | 562.04+174.69 | 0.477

CABG - coronary artery bypass grafting; CPB — cardiopulmonary bypass;
SOFA - Sequential Organ Failure Assessment score; POD - postoperative day;
AUC - area under the curve
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Graph 1. Serum levels of procalcitonin (PCT) and C-reactive protein (CRP)
in patients before and after cardiac surgery

. Groups of patients 95% Cl
Variable Procalcitonin (n=102) | Standard (n=103) P RR Lower Upper
Age (years) 59.46+9.12 60.37+£9.85 0.4925 0.99 0.96 1.02
Sex ratio (male/female) 71/31 69/34 0.6872 0.89 0.49 1.59
EuroSCORE 2.71£1.77 3.19+1.88 0.0611 0.86 0.74 1.01
Leukocytes 7.33+£2.10 7.30+2.12 0.9074 1.01 0.88 1.15
Platelets 219.7+64.8 227.7£60.6 0.3623 0.99 0.99 1.00

n - number of patients; RR - risk ratio; 95% Cl - 95% cofidence interval
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mL with median of 0.22 (0.14-0.39) ng/mL, and at day 1
postoperatively rose to (T2) 0.34+0.23 (0.08-1.28) ng/mL
with median of 0.28 (0.17-0.49) ng/mL. The peak level was
reached on the 2™ postoperative day (T3) 0.59+2.11 (0.08-
21.39) ng/mL with median of 0.29 (0.21-0.50) ng/mL. Fish-
er’s ANOVA detected a significant increase of procalcito-
nin levels in comparison to the levels prior surgery on the
second postoperative day (F=15.09; p=0.000).

Initial CRP level prior to surgery was within the normal
range in 78% of patients with mean value (T0) 4.86+10.00
(0.10-75.50) mg/L, and with median of 2.2 (1.1-5.00) mg/L.
The time course of CRP induction was slower. CRP levels
declined 6 hours after the operation (T1) 4.13+4.69 (0.01-
28.60) mg/L with median of 2.2 (1.1-5.5) mg/L, and then
increased on the 1% day postoperatively to (T2) 42.58+21.64
(7.60-96.10) mg/L with median of 40.95 (24.88-57.83)
mg/L. Peak concentrations occurred on the 2™ day postop-
eratively (T3) 89.77+17.67 (7.80-125.80) mg/L with median
of 89.40 (81.55-100.28) mg/L. Fisher’s one way analysis
of variance with repeated measurements was F=768.233
(p=0.000).

Patient-level antibiotic use and costs
Regarding the antibiotic therapy there were significant
differences, concerning the number of patients treated by

antibiotics and the antibiotic cost calculated per hospital-

Table 3. Clinical outcomes and antibiotics costs

day (Table 3). Almost 19% of patients in the procalcito-
nin group were treated by antibiotics, while in the stan-
dard group 47% patients received antibiotics. The rela-
tive risk of antibiotic exposure in the procalcitonin group
compared with the standard group was 0.22 (95% CI 0.10-
0.46; p<0.0001), i.e. 3.81 (95% CI 2.03-7.17; p<0.0001) in
the standard group compared with the procalcitonin group.
The mean cost per patient in procalcitonin group was €
193.3+636.6 vs. € 372.1+841.1 (p=0.09) in the standard
group. Considering the mean costs per hospital-day it was
€8.0+18.4 vs. € 17.8+36.3 (p=0.02), respectively. The total
follow-up antibiotic cost for patients in the standard group
was almost double compared to the procalcitonin group.

In-hospital outcomes

Evaluation of clinical outcomes is depicted in Tables 3-4.
The study was conducted in a thirty-two bed ICU. Minor-
ity of patients needed prolonged treatment. There were no
significant differences between the groups with respect to
the time spent in the ICU and the length of the hospital
stay (Table 3). After surgery, patients from the procalcito-
nin group remained on average 5.7 days in the ICU and 6.9
days in the standard group (p=0.45). Twenty-three (23%)
patients remained for more than 96 hours in the ICU in the
procalcitonin group (range 0-66 days) and 33 patients (34%)
in the standard group (range 0-79 days). The hospital stay

Groups of patients 95% Cl
Variable itoni RR
Pro(%azl%g)nln S(t;:;i:;)d . Lower Upper
Intensive Care Unit stay (days) 5.74+11.49 6.97+11.61 0.4509 1.01 0.99 1.03
Length of hospital stay after operation (days) 12.08+11.28 12.934£10.73 0.5787 1.01 0.98 1.03
Antibiotics treatment (Yes/No) 19/83** 48/55 0.0000 3.81 2.03 77
Antibiotics + PCT costs per patient in Euro 193.3+£636.6 372.1£841.1 0.0976 1.00 0.99 1.01
Antibiotics + PCT costs per hospital-day in Euro 8.0+18.4** 17.8+36.3 0.0204 1.00 1.00 1.03
**p<0.05; PCT - procalcitonin
Table 4. Complications, infections and overall outcomes
Groups of patients 95% Cl
Variable itoni RR
Procalcitonin | - Standard ; Lower | Upper
Patients with complications 40/62 41/62 0.4837 0.89 0.65 1.23
Rethoracotomy 14/88 9/94 0.2615 0.60 0.25 1.47
L Cardiovascular 18/84 26/77 0.1873 1.57 0.80 3.10
(Cg:/ﬂlf)am”s Pulmonary 18/84 9/94 0.0640 0.45 0.19 1.05
Renal 0/102 0/103 - - - -
Gastrointestinal 13/89 7/96 0.1574 0.49 0.19 1.05
Neurologic 1/101 5/98 0.1377 5.15 0.59 44.89
Patients with infections 5/97** 22/81 0.0082 3.18 1.35 7.49
) Wound infection 2/100 3/100 0.6607 1.50 0.24 9.17
m‘img;‘s Pneumonia 2/100 3/100 0.6607 1.50 0.24 917
Sepsis, MODS 2/100 8/95 0.0736 4.21 0.87 20.33
Urinary infections 1/101** 9/94 0.0330 9.62 1.20 7713
Total 7/102 8/103 0.8038 1.14 0.39 3.28
z\gortsl/it?/ ) In-hospital 30-day 3/99 3/100 - - - -
ead/Alive P N ;
g/flgrtgl(l)t)é;j;srmg hospital stay 4/95 5/95 . . ) .
Rehospitalization (Yes/No) 1/101 2/101 0.5740 1.99 0.18 22.40

** p<0.05
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in various wards was similar comparing the procalcitonin
and the standard group (p=0.57). Return to hospital after
discharge within one year follow-up was similar (p=0.57).

The major postoperative complications are summa-
rized in Table 4. Thirty-nine percent of patients (40/102)
had 64 different kinds of complications in the procalci-
tonin group, whereas 40% of patients (41/103) had 56
complications observed in the standard group (p=0.48).
Between the procalcitonin and the standard group a statis-
tically significant difference was found regarding infections
(p=0.008), precisely urinary infections (p=0.033). Five
percent (5/102) of patients had infections in the procal-
citonin group compared to 21% of patients (22/103) in
the standard group. Some of the patients having infec-
tions had more than one infected site. The similar situa-
tion was observed concerning the non-infectious compli-
cations. Complications on the gastrointestinal and respi-
ratory system were significantly frequent in the procal-
citonin group, but procalcitonin-guidance had no influ-
ence on this outcome (e.g. bleeding from ulcus sangui-
nans, emphysema, etc). On the contrary, in the standard
group the antibiotic overuse was not protective from total
infections, especially urinary. Mortality rates were equal
(p=0.80). During the first admission, six patients died; in
hospital 30-day mortality was 3.0% in both groups. Mortal-
ity after 30 days was 3.9% in the procalcitonin group and
4.8% in the standard group.

DISCUSSION

The aim of this study was to explore a unique subgroup of
our practice, to assess the cost and benefit of innovative
laboratory diagnostics after surgical intervention, and to
look into the difficulties of its routine application. We have
shown that procalcitonin guidance substantially and safely
reduces antibiotic overuse in patients undergoing open
heart surgery. Diminishing the excessive antibiotic use
did not compromise the clinical and laboratory outcomes.

Rapid developments in technology and pharmacology
have led to a continued expansion of procedures available
to patients suffering from cardiac diseases. In spite of being
able to offer a wider spectrum of procedures, the morbidity
and mortality after cardiac surgery continue to remain at a
stable level or fall [19]. Factors such as blood exposure to
nonphysiologic surfaces, surgical trauma, myocardial isch-
emia-reperfusion injuries, changes in body temperature,
and endotoxin release have been shown to induce inflam-
matory mediators [8, 20]. CPB is known to produce tran-
sient immunosuppressive disturbance immediately post-
operatively due to its effect on circulating lymphocytes
and monocytes. The total lymphocyte count on bypass
has been dropping dramatically. T-cell numbers are signif-
icantly decreased, particularly CD4 cells, while the ratio
of CD3 and CD8 cells is retained. This event results in a
transient immunosuppression that peaks at postoperative
day 1 and gradually returns to normal by day 3 [20]. This
time interval, between operation and ICU discharge, was
the emphasis of the present study.

‘ doi: 10.2298/SARH1112736M

In order to determine which preoperative factors might
affect the development of complications after cardiac oper-
ations, routine preoperative optimalization was carefully
performed. Assessing and stratifying risk factors prior
to surgery is essential for determining perioperative
and postoperative mortality risk [11]. Although random
plan selected several patients with higher EuroSCORE in
the standard group, perioperative variables were evenly
balanced among the two groups in our study.

Procalcitonin test has a significant role in the cardiac
surgery. Preliminary results have shown that prognostic
and diagnostic value of PCT-test differs according to the
type of the surgery, the length of CPB, the degree of hypo-
thermia, the need for an intraaortic balloon pump and for
vasopressor support [21]. Kerbaul et al [10] reported that
leukocyte count and CRP were not related to severe SIRS
after elective CABG surgery. Conclusion from their study
was that procalcitonin concentrations below 5.0 ng/mL
were not associated with any postoperative complications.
Brunkhorst et al [22] emphasized that patients with procal-
citonin above 5.0 ng/mL were in life threatening condition.
Nevertheless, there is no consensus regarding the diag-
nostic cut off value of procalcitonin in particular type of
the surgical intervention [8]. The controversies also exist
regarding the diagnostic cut-off value of procalcitonin for
valve procedures, for combined CABG and valve surgery,
for thoracic aortic surgery and in patients with conges-
tive heart failure [23]. Hence, we investigated the clini-
cal course of patients with good LVEF in uncomplicated
cardiac surgery. Concerning the kind of operation, dura-
tion of CPB, aortic cross-clamping time, operative theatre
time, our results were consistent with commonly referred
results in scientific reports [8, 10, 21].

The decreased host immune defence is frequent in
ICU patients, largely due to ongoing, concurrent disease
processes. Hospital-acquired infections are common
and associated with considerable morbidity and mortal-
ity, as well as with increased costs. In patients undergo-
ing cardiac operations the site most commonly implicated
in nosocomial infections is the lung, urinary tract, cathe-
ter-related bloodstream infections, and wound infections.
The management of nosocomial infections relies largely
on adequate, early, and appropriate antibiotic therapy [24].
Therefore, in a minority of patients in our study, invasive
procedures facilitated the secondary bacterial infection
of local mucosa or blood stream. Based on our data, low
serum procalcitonin concentrations of less than 0.5 ng/mL
can identify patients without relevant bacterial infections.
In these individuals antimicrobial therapy could be with-
held. In the standard group we found a significantly more
patients treated by antibiotics due to urinary infections
than in the procalcitonin group. Most patients with this
diagnosis in our study had negative urine culture results,
but in patients from the procalcitonin group to whom anti-
biotics were given for a limited period of time, the bene-
fit was apparent. The doctors not knowing procalcitonin
levels in the standard group give the impression that it is
necessary to cure every single sign of inflammation (such
as a high number of leukocytes, high body temperature,
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etc.) by antibiotics. This leads to an overuse of antibiotics
and prolonged duration of antimicrobial treatment [25].
Open heart surgery is associated with a significant risk
of SIRS and a subsequent unbalanced induction of proin-
flammatory cytokines. Clinically, this general immune
dysfunction may lead to organ failure and increased post-
operative morbidity. The occurrence and severity of SIRS
following CPB is variable; only a minority of patients
developed severe haemodynamic changes and multiorgan
dysfunctions. In some patients this inflammatory cascade
may cause postoperative complications, including fever of
non-infectious origin, bleeding tendency, cardiovascular
complications, pulmonary or renal dysfunction, neurolog-
ical disorders, multiorgan failure or sepsis. Especially after
cardiovascular surgery, nearly half of postoperative deaths
are due to sepsis or complications of infectious origin [26].
Optimal severe sepsis/septic shock management
requires continuum of early recognition, early interven-
tion, rational selection of therapies, adequate monitoring
and continuous medication of such patients [27]. Since it
is of great importance to distinguish between SIRS and the
infection caused by microbes especially early after open
heart surgery, we repeated measurements of the procalci-
tonin level at that point of time. In our study, the doctor in
charge was aware of the patients’ treatment group assign-
ment, which resulted in the introduction of adequate anti-
biotics in the case of procalcitonin concentrations above
0.5 ng/mL. In these patients the duration of antibio-
tics therapy and the replacement of inadequate antibio-
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Tepanujcka cTpaTteruja 3acHoBaHa Ha Mmepery KOHLeHTpauuje
NPOKa/NLUTOHMUHA Pagyu CMakberba NPUMeHe aHTUBMOTHKA Kop,
6onecHUKa NoABPrHYTUX KapANOXUPYPLLUKOM Sleyersy:
pPaHAOMU3MPAHO KOHTPOMUCAHO UCTPAXKMUBAKLE

Bepa Mapaewuh-CrojkoBuh’, Jburbana flaywesuh-Byk?, Muomup Josuh?3, AnekcaHapa PaHkoBunh?,

Mwunopag bop3aHosuh?, JeneHa MapuHkoBuh®

"MimyHonowwka nabopatopuja, IHCTUTYT 3a KapguoBackynapHe 6onectu ,eantbe”’, beorpaa, Cpbuja;

2KnnHYKa 3a aHeCTe3njy 1 MHTEH3VBHY Hery, IHCTUTYT 3a KapaunoBackynapHe 6onectu ,[eante”, beorpag, Cpbuja;
3MepnumHckm dbakyntet, YHuBep3uTeT y beorpagy, beorpag, Cpbuja;

“Opcek 3a kapavionorujy, UHCTUTYT 3a KapguosackynapHe 6onectu ,leante”, beorpag, Cpbuja;

SUHCTUTYT 3a MEAULMHCKY CTAaTUCTUKY 1 nHbOopMaTrKy, MeanumHcki dakyntet, YHuBep3uteT y beorpagy, beorpag, Cpbuja

KPATAK CAIP?KA)J

YBog MpoKanLyMTOHWH je NPOXOPMOH LTUTACTe Xne3fe, unja ce
KOHLieHTpaLuja y cepyMy nosehasa c pa3Bojem crctemcke 6ak-
Tepujcke UHGeKLMje. Fberosa AnjarHOCTNYKa rpaHNYHa Bpea-
HOCT HMje TauyHO YCTaHOB/bEHA KOA 6ONECHVKa HAaKOH onepa-
Liyje Ha OTBOPEHOM CpLly.

v paga Lnmb nctpaxusama 6uo je fa ce ncnuta aa v ce
Y3aCTOMHNM MepereM MPOKANLUTOHNHA MOXEe CMakbUTV MpK-
MeHa aHTMOMOTMKa 6€3 OMacHOCTU MO 34paBsbe 60NeCHUKaA.
MeTope papa MpocnekTuBHa cTyauja je obyxsatuna 205 6one-
CHUKa NOABPTHYTUX KapPAVOXVPYPLLIKOM fleuetby, Koju Cy CBpCTa-
HWYy iBe rpyrne MeToLOM CJlyyajHor u3bopa. [MpBy rpyny YnHUNa
cy 102 6onecHMKa neyeHa aHTMOMOTMLIMMA, YKja je fo3a ofpe-
hrBaHa Ha OCHOBY KOHLIEHTPaLMje npoKanuuToHuHa (PCT-rpy-
na), BOK Cy Apyry YnHuna 103 ncnmtaHnKa Ko Kojux je npume-
tbMBaHa CTaHAapAHa Hera (cTaHaapAHa rpyna). Ha ocHOBY KOH-
LIeHTpaLmje MpoKanyUToH1Ha yrnotpeba aHTM6MOTIKa je buna
npenopyyeHa (PCT=0,50 ng/ml) nnu Huje caBeToBaHa.
Pe3yntatu PenatviBaH pusyik of M3N10XKeHOCTM aHTMOMOTULMMA
y CTaHZapAHoj rpynu 6uo je 3,81 (95% CI=2,03-7,17; p<0,0001).
Cpenra BpeHOCT LieHe aHTUOMOTUKA MO UCNUTAHKKY 6urna je
193,3£636,6 eBpa y PCT-rpynu, a 372,1+841,1 eBpo y cTaHAapA-
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Hoj rpynu (p=0,206), BOK je cpeftba BPeLHOCT LieHe Mo 60/IHWY-
KoM AaHy 6una 8,0+18,4 espa y PCT-rpynu, a 17,8+36,3 eBpa y
cTaHgapaHoj rpynu (p=0,028). Kog 40 6onecHuka PCT-rpyne u
41 ncnuTaHUKa cTaHjapaHe rpyne 3abenexeHe cy KOMMMKa-
unje HerHdeKkTMBHE npupoge (p=0,592), [oK Cy MHOeKTNBHE
KOMMIMKaLyje AnjarHoCTNKOBaHe Kof neT 6onecHnka PCT-rpy-
ne 1 22 ucnuTaHuKa ctaHgapgHe rpyne (p=0,001). Og ypuHap-
HUX MHEKLWja ieyeHm cy jeaaH 6onecHuk PCT-rpyne 1 geBeT
UCNMTaHVKa CTaHZapaHe rpyne; pasnvka je 6mna cTaTucTuuKy
3HauvajHa (p=0,016). icnutanuum PCT-rpyne 6opasunm cy y je-
AUHWLNY 33 UHTEH3UBHY Tepanujy 5,74+11,49 faHa, a cnuTaHu-
Ly cTaHaapaHe rpyne 6,97+11,61 gaH (p=0,812), BOK Cy Ha yKyn-
HOM 6O/THNYKOM Neyery nposenu 12,08+11,28 naHa, OAHOCHO
12,93£10,73 faHa (p>0,05). Crona mopTanuTeTa 61na je CiMuHa
y obe rpyne 6onecHuka (p=0,537).

3aksbyyak Jleuere aHTMOMOTULMMA 3aCHOBAHO Ha Mepetby
KOHLIeHTpaL1je NpoKanLUTOHVHA NOoy3[aHo je u omoryhaBsa 3Ha-
UajHO CMarbeHbe TPOLLKOBA JleYetba HAKOH onepauuje. Ynotpeby
aHTM6MOTMKa Y paHOM neprogy Tpeba BpeMeHCKM OrpaHnumnTH
1 NMPUMEHWTUN CaMOo KO NoTBPhHeHNX 6aKkTepujcknx HdeKLuja.
KrmbyuHe peuu: npoKanLTOHVH; aHTUOMOTULY; Y3POUHMLY 3a-
nasberba; Kapanoxmpypruja
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