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ABSTRACT

Background: The high prevalence of resistant microorganisms indicates a multidisciplinary approach,
which will ensure efficiency and balance between resistance therapy of choice and the implementation of
an antimicrobial stewardship (AMS) program in intensive unit care (ICU).

Objectives: The objectives are based on the assessment of AMS in a cardiac surgical intensive care unit
(CICU), by determination with the reduction of: inotropic support, length of antibiotic treatment, and need
for renal replacement therapy (RRT).

Material and methods: The research is a retrospective, group comparative, analytical cross-sectional
study, in the period from 2020-2023, within the Cardiosurgery department, at Acibadem Sistina. 1277
patients participated in the research, divided into two groups: group 1 (2020-2021) and group 2 (2022-
2023). Primary endpoints investigated: inotropic support, need for RRT and length of antibiotic treatment.
Secondary endpoints investigated: optimization of antibiotic therapeutic regimen and clinical outcome
assessment of patients (survival).

Results: The inotropic support during 24, 48 and 72 h was statistically significantly lower in group 2. A
statistically significant shorter length of time for antibiotic treatment was determined in patients in group
2 (p=0.000), as well as a lower value of the need for RRT. A statistically significant difference in time to
event (fatal outcome) was determined between the two groups (p=0.000). A significant difference (p=0.000)
was determined in the prescription and optimization of the therapeutic regimen.

Conclusion: Integrating AMS, initial comprehensive microbiological screening and application of biomark-
ers in the CICU, established appropriately, will result in improved overall clinical outcome for patients.

Keywords: antimicrobial resistance, AMS in CICU, microbiological screening, biomarkers, Acibadem
Sistina

BACKGROUND

The concept of antimicrobial stewardship
essentially represents the practical, judicious use
of antimicrobial agents. The goal is based on min-
imizing the negative outcomes of the prescribed
antimicrobial agents through the optimization of
the treatment of bacterial infections in order to re-
duce the resistance to pathogenic agents. The vital

importance of antimicrobial stewardship, above all,
refers to the screening carried out in order to timely
diagnose the origin and classification of infections.
AMS is a structured initiative that encourages the
judicious utilization of antimicrobial agents, includ-
ing antibiotics, to enhance patient outcomes, di-
minish microbial resistance, and contain the spread
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of infections caused by multi-resistant organisms.
AMS program is effective in enabling healthcare
providers to improve clinical outcomes and mini-
mize negative effects by promoting better antibiotic
prescription practices. ICU clinicians who are part
of the AMS have a role in deciding whether criti-
cally ill patients really need antimicrobial agents. If
so, through an initial microbiological screening, the
principles are based on choosing the most appro-
priate antimicrobial drug by determining the dose,
method and length of therapy. All this is based on
two related goals: optimization of prescribed ther-
apy and minimizing the risk of its side effects [1].

The colonization rates of resistant microor-
ganisms and confirmed infections in the ICU, re-
cord high values, analogously to what persists at the
same time a high rate of antibiotic use. Reducing
the use of broad-spectrum antibiotics will have a
direct impact on reducing the rate of resistance.
These facts, again, rely on the crucial importance
of the use of AMS, which significantly affects the
reduction of the irrational use of antibiotics during
the initial antibiotic treatment in the ICU [2].

It is crucial to highlight the ongoing prog-
ress in the management of critically ill patients in
the ICU, using biomarkers to guide antimicrobial
treatment, which is essentially the focus of AMS.
There are numerous observational studies and ran-
domized clinical trials in adult patient populations
for biomarker-guided antimicrobial treatment. The
results of these investigations place a major em-
phasis on procalcitonin (PCT), C-reactive protein
(CRP) and presepsin, which are already part of
AMS and delegate the antimicrobial therapeutic
regimen in ICU patients [3-5].

At the same time, targeted (definitive) ther-
apy, based on precise diagnosis with the help of
microbiological diagnostic tests, as part of a com-
pletely conducted microbiological screening in the
ICU, represents a crucial option for antimicrobial
treatment oriented towards the pathogenic agent
in the ICU. In fact, it represents an invaluable op-
portunity for effective antimicrobial stewardship
of ICU patients [6].

The implemented AMS within the ICU aims
at the appropriate practice of recommendations
for prescribing antimicrobials established on evi-
dence-based medicine in order to prevent overuse
of antibiotics and thus antimicrobial resistance. In
fact, there are strictly defined clinical situations in
which prolonged antibiotic therapy is useful and in-
dicated. Conversely, a prolonged antibiotic course
is associated with an increased rate of resistance,

high hospital treatment costs, as well as side effects
of the therapy [7].

In the context of applied antibiotic therapy
in the ICU, especially if it is carried out in a pro-
longed course, most published studies confirm the
correlation of an increased rate of MDR [8-9]. In
fact, it is necessary to adopt strategies to minimize
the use of broad-spectrum antibiotics, as well as
their timely administration in order to reduce the
resistance rates.

Precisely because of this, the key role for the
application of strategies for the rational application
of antimicrobial agents within the ICU is empha-
sized, which in their domain include: early de-es-
calation of therapy, monitoring of serum levels of
antimicrobial agents, monitoring of the duration
of implemented antibiotic regimen and prevention
of MDR colonization [10]. It concludes with the
fact that as part of AMS, it is necessary to establish
local strategies that will promote and ensure timely
administration of appropriate antibiotic treatment in
order to improve the clinical outcome of patients,
as well as to reduce the length of hospitalization.

MATERIALS AND METHODS

The research is a retrospective, group com-
parative, analytical cross-sectional study, in the
period from year 2020-2023, within the Cardiosur-
gery department, at the Clinical Hospital Acibadem
Sistina. 1,277 adult patients were included in the
research, after cardiac surgery and admission to
the CICU. The investigated patients were divided
into two groups: 636 (49.80%) patients — group
1 (year 2020-2021) and 641 (50.20%) patients —
group 2 (year 2022-2023). Data on the subjects
included in the study, and related to the clinical
postoperative follow-up as part of the AMS in
the CICU, were recorded in pre-prepared forms
including: laboratory-biochemical parameters,
microbiological analyses, drug allergy and glo-
merular filtration rate (GFR). The Medicines Man-
agement Committee at Acibadem Sistina Clinical
Hospital developed an AMS program to address
the problem of irrational antibiotic use and misuse.
The strategy involves several critical activities,
including the formation of an antimicrobial stew-
ardship committee, the introduction of a policy for
the use of antimicrobial stewardship programs, the
active involvement of a multidisciplinary team in
assessing antimicrobial treatment, the promotion
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of delayed strategies for prescribing antimicro-
bial therapy, the reduction of therapy duration
where possible, personalized treatment based on
pharmacokinetic and pharmacodynamic patient
characteristics, and the implementation of prag-
matic studies and internal processing of available
databases for a precise approach to patient compli-
cations and clinical outcomes. This study provides
an evaluation of the outcomes resulting from the
strategy and activities undertaken as part of the
AMS program. We identified an AMS-Committee
multidisciplinary team, including clinical infec-
tious disease specialist, clinical microbiologist,
hospital pharmacist and infection prevention and
control nurses. The AMS-Committee implement-
ed the following major interventions: education
and training medical staff at the Acibadem Sistina
Clinical Hospital in the prescription of antibiotic
prophylaxis, empiric and definitive antibiotic ther-
apy in accordance with the relevant protocols, cre-
ation of a standardized medical record with a form
for daily monitoring of antibiotic therapy, and
revision of the initial microbiological screening.

The medical record used to track antibiot-
ic therapy contains the following information:
review of patients who are receiving antibiotic
therapy for proper indication, review of patients
who have been prescribed three or more broad
spectrum antibiotics, overview of basic micro-
biological and laboratory parameters, review of
the prescribed antibiotic dose according to the
laboratory parameters. Compliance with the rel-
evant protocols was assessed during the audits.
Primary endpoints that were investigated in order
to evaluate the effectiveness of the implemented
AMS in the CICU were based on the reduction
of: need for inotropic support, need for RRT and
length of the antibiotic treatment, against second-
ary endpoints related to optimization of antibiotic
therapeutic regimen and clinical outcome assess-
ment of patients (survival). The data analysis was
performed in the statistical programs: Statistica
7.1 for Windows and SPSS Statistics 23.0. In the
analysis of series with attributive features (ino-
tropic support - 24, 48 and 72 h, need for RRT)
percentages of structure (%) were determined. The
differences in the series with attributive marks
between the two groups of patients were tested
using the Pearson Chi-square test / Monte Carlo
Sig.(2-sided) (p), Fisher Exact test / Monte Carlo
Sig.(2-sided) (p ), Fisher Exact test / Exact Sig.
(2-sided) (p). Descriptive Statistics (Mean; Std.
Deviation; £95.00%CI; Median; Minimum; Max-
imum) were made for the series with numerical

marks (length of antibiotic treatment), while the
differences between the two groups of patients
were tested with the Mann-Whitney U test (Z/p).
The data distribution was tested with: Kolmog-
orov-Smirnov test; Lilliefors test; Shapiro-Wilks
test (p). The data related to the survival time of
the patients from both groups were analyzed with
Kaplan Meier analysis (Log Rank (Mantel-Cox)
test. A significance level of p<0.05 was used to
determine statistical significance.

ETHICS APPROVAL

All methods used in the study were in
accordance with the international guidelines,
with the standards of the Helsinki Declaration
of' 1975, revised in 1983 and approved by Ethics
commission from Clinical Hospital Acibadem
Sistina.

RESULTS

Post interventional inotropic support in
the CICU

The results shown in Table 1 refer to the
distribution of patients in terms of inotropic sup-
port at CICU admission in both groups, 24, 48
and 72 hours postoperatively.

Of a total of 636 patients in group 1 (2020-
2021), 224 (35.2%) had no inotropic support
24 hours postoperatively, and 412 (64.8%) had
inotropic support 24 hours postoperatively. Of
a total of 641 patients in group 2 (2022-2023),
268 (41.8%) had no inotropic support 24 hours
postoperatively, and 373 (58.2%) had inotropic
support 24 hours postoperatively. For Pearson
Chi-Square = 5.853 and p<0.05(p=0.016) there
is a significant difference in the distribution of
patients regarding inotropic support between the
two groups, 24 hours postoperatively.

Of the total of 636 patients in group 1
(2020-2021), 268 (42.1%) had no inotropic sup-
port 48 hours postoperatively, and 368 (57.9%)
had inotropic support 48 hours postoperatively.
Of the total of 641 patients in group 2 (2022-
2023), 311 (48.5%) had no inotropic support 48
hours postoperatively, and 330 (51.5%) had ino-
tropic support 48 hours postoperatively. For Pear-
son Chi-Square = 5.243 and p<0.05 (p=0.022)
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there is a significant difference in the distribution
of patients regarding inotropic support between
the two groups, 48 hours postoperatively.

Of the total of 636 patients in group 1
(2020-2021), 420 (66.0%) had no inotropic sup-
port 72 hours postoperatively, and 216 (34.0%)
had inotropic support 72 hours postoperatively.
Of the total of 641 patients in group 2 (2022-

2023), 528 (82.4%) had no inotropic support 72
hours postoperatively, and 113 (17.6%) had ino-
tropic support 72 hours postoperatively. For Pear-
son Chi-Square = 44.531 and p<0.001(p=0.000)
there is a significant difference in the distribution
of patients regarding inotropic support between
the two groups, 72 hours postoperatively.

Table 1. Distribution of patients with respect to inotropic support at CICU admission in both groups, 24

hours, 48 hours and 72 hours postoperatively

Group
Total
2020-2021 2022-2023
Count % Count % Count %

Yes 412 64.8% 373 58.2% 785 61.5%
Inotropic support 24h No 224 35.2% 268 41.8% 492 38.5%

Total 636 | 100.0% | 641 100.0% | 1277 | 100.0%

|

Yes 368 57.9% 330 51.5% 698 54.7%
Inotropic support 48h No 268 42.1% 311 48.5% 579 45.3%

Total 636 100.0% 641 100.0% | 1277 100.0%

Yes 216 34.0% 113 17.6% 329 25.8%
Inotropic support 72h No 420 66.0% 528 82.4% 948 74.2%

Total 636 | 100.0% | 641 100.0% | 1277 | 100.0%
Need for RRT Length of antibiotic treatment

The results shown in Table 2 refer to the
need for RRT in both groups. Out of the total
of 636 patients in group 1 (2020-2021), 608
(95.6%) did not need RRT, and 28 (4.4%) did.
Out of the total of 641 patients in group 2 (year
2022-2023), 631 (98.4%) did not need RRT, and
10 (1.6%) did. For Pearson Chi-Square = 8.934
and p<0.01(p=0.003) there is a significant differ-
ence in the need for renal replacement therapy
between the two groups.

Table 3 and Graph 1 show descriptive sta-
tistics of length of antibiotic treatment in both
groups. In group 1, the length of antibiotic
treatment varied in the interval 8.10+5.08 days,
+95.00% CI: 7.71-8.50; the median is 7 days,
the minimum antibiotic treatment is 3 days, and
the maximum antibiotic treatment is 53 days. In
group 2, the length of antibiotic treatment var-
ied in the interval 4.17+1.25 days, £95.00% CI:
4.07-4.27; the median is 4 days, the minimum

Table 2. Need for renal replacement therapy in both groups of patients

Need for renal replacement therapy

No Yes Total

20202021 Count 608 28 636
% 95.6% 4.4% 100.0%

Group S0r2200s | Count 631 10 641

i % 98.4% 1.6% 100.0%

Total Count 1239 38 1277
% 97.0% 3.0% 100.0%
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antibiotic treatment is 2 days, and the maximum

and p<0.01(p=0.00) patients from group 1 have

a significantly longer length of antibiotic treat-
antibiotic treatment is 11 days. For Z = 27.00 ment than patients from group 2 (Table 3).

Table 3. Descriptive statistics and difference in length of antibiotic treatment in both groups

Length of antibiotic . Confidence | Confidence . - .
treatment Valid N | Mean 295.00% 495 999, Median| Minimum | Maximum | Std. Dev.
Group 1 636 8.10 7.71 8.50 7 3 53 5.08
Group 2 641 4.17 4.07 4.27 4 2 11 125
Difference in length of antibiotic treatment between the two groups of patients
. Rank Sum Rank Sum Valid N | Valid N
Variable Group 1 Group 2 v Z p-level Group 1 | Group 2
Length of antibiotic | 5g,05) 5 2339515 | 28190.5 | 27.00 | 0.00 | 636 641
treatment
. Length of antibiotic treatment
Days
18
16
14
12
10
§ o
‘ T
4 o
2 1L
0
-2 0O Mean
[ Mean+SD
4 T Mean=1,96*SD
Group 1 Group 2
Graph 1. Graphic display of descriptive statistics of length of antibiotic
treatment in both groups
Optimization

of antibiotic therapeutic regimen

In Table 4, the results shown refer to
the group of antibiotics prescribed to patients
in group 1 and group 2. Of the 636 patients in
group 1 (2020-2021), 501 (78.8%) were giv-
en empiric antibiotic therapy, 76 (11.9%) were
treated with definitive antibiotic therapy, 33
(5.2%) were given a combination of three or
more antibiotics and empiric antibiotic therapy,
while 26 (4.1%) patients were given a combina-
tion of three and more antibiotics and definitive

antibiotic therapy. Of the 641 patients in group
2 (2022-2023), 179 (27.9%) were given empir-
ic antibiotic therapy, 461 (71.9%) were treated
with definitive antibiotic therapy, and 1 (0.2%)
patient was given a combination of three or
more antibiotics and definitive antibiotic ther-
apy. For Pearson Chi-Square = 484.637 and
p<0.001(p=0.000) / Monte Carlo Sig. (2-sided)
/ 0.000 — 0.000 / there is a significant differ-
ence in the group of antibiotics prescribed for
patients in group 1 and group 2 (Table 4).
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Table 4. Distribution by prescribed group of antibiotics among patients in both groups

Group of antibiotics
Bmpiric Three or more Three or more
Grou antilfio tic Definitive antibiotics and antibiotics and Total
P thera antibiotic therapy | empiric antibiotic | definitive antibiotic
Py therapy. therapy.
Count 501 76 33 26 636
2020-2021
% 78.8% 11.9% 5.2% 4.1% 100.0%
Count 179 461 0 1 641
2022-2023
% a 27.9% 71.9% 0.0% 0.2% 100.0%
Total Count 680 537 33 27 1277
% 53.2% 42.1% 2.6% 2.1% 100.0%

Clinical outcome assessment of patients

(survival)

The results shown in Table 5 refer to the
average operated patient survival in both groups.

In group 1 (2020-2021), out of the total

of 636 operated patients, 62 (9.7%) had a fa-
tal outcome, and 574 (90.3%) remained alive.
The average survival in group 1 (2020-2021),

Table 5. Kaplan-Meier average operated patient survival in both groups

ranged in the interval 21.78+0.27 months,
+95.00%CI:21.26-22.31.

In group 2 (2022-2023), out of the total
of 641 operated patients, 11 (1.7%) had a fa-
tal outcome, and 630 (98.3%) remained alive.
The average survival in group 2 (2022-2023),
ranged in the interval 23.61+0.19 months,
+95.00%CI:23.37-23.84.

Mean*
Censored 95% Confidence
Group Total N | N of Events . Std. Interval
Estimate
Error
N Percent Lower Bound | Upper Bound
2020-2021 636 62 574 90.3% 21.781 268 21.256 22.307
2022-2023 641 11 630 98.3% 23.605 118 23.374 23.837
Overall 1277 73 1204 [ 94.3% 22.697 .148 22.406 22.987
Difference in time to the event (survival period) between the two groups of operated patients
Chi-Square df Sig.
Log Rank (Mantel-Cox) 38.178 1 .000
Survival Functions Group
1,0 1 + _12020-2021
—1712022-2023
" | < 2020-2021 - censored
0,51 —+— 2022-2023 - censored
E
2
g 0,67
o
g 0,4
S o
0,249
0,07
0 s 10 15 20 2
Survivors

Graph 2. Graphic display of difference in time to event (survival
period) between the two groups of operated patients
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For Log Rank (Mantel-Cox) / Chi-Square
= 38.18 and p<0.001(p=0.000) there is a signif-
icant difference in the time to the event between
the two groups of operated patients (Table 5 and
Graph 2).

DISCUSSION

In general, the AMS implemented in the
ICU setting with applied complete microbiolog-
ical screening promotes the appropriate use of
antimicrobial agents by: improving the clinical
outcome of patients, reducing the resistance of
microorganisms and reducing the spread of in-
fections caused by MDR. In the scope of this
research, the implementation of AMS in the
CICU and the implementation of a complete mi-
crobiological screening were applied in order to
ensure the appropriate early identification of all
potentially pathogenic agents, based on which
an appropriate therapeutic regimen will be im-
plemented with minimal susceptible changes
that will directly affect the reduction of the resis-
tance rate. The appropriate therapeutic regimen,
implemented in a timely manner, will affect the
timely reduction of inflammatory biomarkers
and the systemic inflammatory response of the
body after the cardiosurgical intervention. As
for the total length of antibiotic treatment, ex-
actly the timely administrated therapy that corre-
sponds to the microbiological screening, carried
out according to all the appropriate guidelines
mandated by the AMS itself, is expected to be
administered in the minimum time frames that
would bring the infection under control, while
establishing the eradication of pathogens and si-
multaneously reducing resistance rates.

This research also provided an overview
of the post-intervention inotropic support in the
CICU, during initial admission within the CICU,
in both groups of patients. A comparison was
made of the post-interventional course and the
need for inotropic support in patients during 24,
48 and 72 hours, postoperatively. When compar-
ing patients in both groups, during 24 hours post-
operatively, a statistically significant difference
(p=0.016) was obtained, regarding the need for
inotropic support. Consequently, with respect to
inotropic support during 48 hours postoperative-
ly, the percentage of patients who did not require
inotropic support was significantly increased.

Namely, in group 1, 42.1% of patients did not
need inotropic support 48 hours postoperative-
ly, compared to group 2, in which the percent-
age of patients was 48.5%, as a result of which a
significant statistical difference was determined
(p=0.022), in terms of the inotropic support be-
tween the two groups, 48 hours postoperatively.

As for the distribution of patients in terms
of inotropic support 72 hours postoperatively,
within our research we determined a significant
statistical difference. Out of the total of 636 pa-
tients who participated in group 1, 66.0% were
patients who did not have inotropic support 72
hours postoperatively, while out of the total
of 641 patients who were included in our re-
search in the domain of group 2, the percentage
of patients who did not need inotropic support
72 hours postoperatively records a significant
82.4%. Precisely because of this, in the postop-
erative 72 hours within the CICU, a significant
statistical difference was determined (p=0.000).
The results of our research correspond with the
results of the literature [11].

In our research, the subject of processing
was as well the analysis of the need for RRT
among patients in both groups, respectively. In
fact, as a result of implementing AMS, mandato-
ry adjustment of doses according to GFR, limita-
tion in prescribing a combination of two or more
antibiotics, through daily monitoring of patients
renal function and the level of inflammatory
markers, we can effectively prevent acute renal
failure caused by improper ly administered dos-
age regimen. All these facts are also confirmed
in our research through confirmed statistically
significant difference (p=0.003), in terms of the
need for RRT in both groups. The results were
confirmed by a significant reduction in the per-
centage of patients who needed RRT, from 4.4%
in group 1 to 1.6% in group 2, respectively. The
results of our research are consistent with the re-
sults published in the literature [12-13].

Regarding the length of antibiotic treat-
ment in both groups, within the framework of
this research we confirmed that the length of the
same in group 1 varies in the interval 8.10+5.08
days, compared to group 2 in which the average
values vary in the interval 4.17£1.25 days. The
median of this determinant in group 1 is 7 days,
compared to group 2 in which it records a value
of 4 days. And in this segment of our research,
we confirmed a significant success by almost
double reduction of the length of antibiotic treat-
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ment in both groups. In fact, for Z=27.00 and
(p=0.00) we statistically significantly confirmed
that patients from group 1 have a significantly
longer length of antibiotic treatment compared to
patients from group 2. Again and in this segment
the essential importance of AMS is confirmed
within CICU [14-16], whose primary goal lies in
the appropriate practice of the recommendations
for prescribing antibiotic therapy established
on evidence-based medicine in order to prevent
their excessive use.

As for the group of antibiotics that was
prescribed to the patients in this study, there is
a significant difference (p=0.000) between pa-
tients in group 1 and group 2. In fact, the sig-
nificant difference between the two groups of
subjects is due to the initial complete microbio-
logical screening. The effectiveness of its imple-
mentation during the initial admission of patients
is confirmed precisely by the results of this re-
search. In group 1, the percentage of empirically
administered therapy is 78.8% and basically re-
flects a situation in which the patients were sub-
jected only to a basic screening — nose and throat
swab. The situation has completely changed and
confirmed with convincing results, where 71.9%
administered definitive therapy in group 2 rep-
resents a real proof of the effectiveness of the
implementation of the complete microbiological
MRSA, ESBL and CRE screening, during the
initial admission of patients [15, 17-19]. In fact,
as a result of the fully applied screening as part
of AMS within the framework of this research,
we have enabled early detection and complete
insight into the entire range of potential patho-
gens, as well as earlier colonization of patients.
First of all, this fact is extremely important when
it is basically a question of patients who should
be subjected to an appropriate type of interven-
tion, in our case — a cardiosurgical type of in-
tervention that requires treatment in the CICU,
which represents another risk factor for the pro-
gression of the clinical condition of the patients.
Compared to the literature, the efficiency of the
conducted complete microbiological screening
and emphasizing its importance, primarily with-
in the ICU, allows timely implementation of tar-
geted (definitive therapy). This fact represents an
invaluable opportunity for effective antimicro-
bial management of patients in the ICU. These
steps will contribute to the effective reduction
of the length of empirical therapy for patients in
the ICU, which in this study is the case with the

second group of patients in which the percentage
of the same is drastically reduced and amounts
to 27.9%.

In our study, we performed a Kaplan-Mei-
er analysis of the survival time of patients in both
groups. In doing so, we determined that the av-
erage survival in group 1 (year 2020-2021) var-
ies in the interval 21.78+0.27 months, compared
to group 2 (year 2022-2023) in which there is
a variation in the interval 23.614+0.19 months.
Due to the obtained research results, we deter-
mined that there is a significant difference in the
time to the event (fatal outcome) between the
two groups of patients (p=0.000). In fact, we are
generally talking about the effect of implement-
ed AMS and fully implemented microbiological
screening at the initial admission of patients, on
the overall final clinical outcome of patients. Its
primary goal is based precisely on a desired suc-
cessful clinical treatment that will in itself give a
positive clinical outcome by reducing mortality
rates, first of all within the CICU, and then on a
long-term plan. Through timely detection of po-
tential pathogens, timely and narrow-spectrum
empiric therapy, appropriate targeted therapy,
established control of inflammatory markers and
systemic inflammatory response after cardiac
surgery, as basic principles delegated by AMS,
we strive to achieve a successful clinical out-
come that will primarily reduce the existing high
mortality rate within the CICU. In fact, the re-
sults of our research correlate with the results of
the literature [20], which evaluated the impact of
de-escalation of antimicrobial therapy on mortal-
ity, as one of the basic principles of AMS, which
prefers as short as possible courses of therapy
and early de-escalation. At the same time, con-
clusions of a similar nature [21] have been doc-
umented, confirming that there is no increased
mortality rate when antimicrobial de-escalation
is implemented in AMS-led treatment of general
infections in the ICU setting. The results in our
study are consistent with those of clinical studies
in which the emphasis is placed on the choice of
the initially administered antibiotic regimen as
a key determinant affecting the mortality rate of
patients in the ICU setting. Precisely the correla-
tion in our case, is based on the fact that, with
timely and appropriately implemented initial
antibiotic therapy as part of the AMS guidelines
within group 2 patients, we achieved a reduction
in the mortality rate within the CICU [22-23].
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CONCLUSION

From the previously presented facts, we
can conclude that the implementation process
of AMS within CICU is extremely important.
Part of it, of great importance and potential, is
the completely implemented microbiological
screening with the aim of: timely detection of
all potential pathogenic agents, timely imple-
mented definitive therapy, shortening of length
of antibiotic regimen and finally shortening of
the total length of hospitalization in the CICU
and the total length of hospitalization of patients.
It is crucial to highlight the current advances in
the management of critically ill patients in the
CICU, using biomarkers to guide antimicrobial
treatment, which is essentially the focus of AMS.
All three key points emphasized in our research:
implemented AMS in the CICU, initial compre-
hensive microbiological screening and applica-
tion of biomarkers, established in an appropriate
manner will result in improved overall clinical
outcome for patients, reduced CICU patients
stay and total patients hospitalization, reduced
duration of antibiotic regimen, reduced hospi-
tal costs, reduction of high rates of antimicrobi-
al resistance and MDR, as well as emphasis on
practices for rational application of therapeutic
antibiotic regimen.
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Pe3ume

UMIVIEMEHTUPAILE HA ITPOI'PAMA 3A AHTUMHUKPOBHO YIIPABYBAIBE
N KOMIUVIETEH CKPUHHUHI' BO EIMHUILA 3A HTHTEH3UBHA HETA
BO OJHOC HA CEBKYIIHUOT KJIMHUYKHU NUCXO/J HA MTAIUEHTUTE

Jesiena Munuxk!, Anexcanaap JlumoBcku?,
3opan Crepjen?, Jbyouna Ilyrypkoa?, Anekcanapa I'po3nanosa’

' Aunbanem Cucruna, yi. Cxomje, PC Makenonuja,
2 @dapmaneBrcku dakynret, YauBepsurer ,,CB. Kupun u Meronuj“, Cromje, PC Makenonuja

Bogen: Bucokara nmpeBaieHIMja Ha MUKPOOPTaHU3MHUTE IITO MaHU(ECTUPAAT PE3UCTEHTHOCT IPET-
CTaByBa MHMKAIIM]ja 32 MYJITHAMCIUIUIMHAPEH MPUCTAII, KOj Ke 00e30e/11 e(pUKacHOCT U paMHOTEX,a Mery
Teparuja o1 ©300p BO OJHOC Ha PE3UCTEHIIM]aTa 1 CIIPOBEIYBabE IIPOTrpaMa 3a aHTUMHUKPOOHO YITPaByBambe
(AMS) Bo eguannuTe 3a nHTeH3uBHA Hera (ICU).

Heau: Llenute Ha cpoBEICHOTO UCTPAKyBalbE CE TeMelar Ha mporeHa Ha AMS Bo eauHuIa 3a
kapuoxupypinka uareH3usHa Hera (CICU), npeky yTBp/yBakbe BO HAMATyBakbE Ha: MHOTPOITHATA [TOJIPIII-
Ka, JIOJDKMHATA Ha aHTUOMOTCKHOT TPETMaH, noTpedara oy OyopexHa HagomecTutenna tepanuja (BHT).

Marepujan u metoau: VicTpaxxyBameTo IpeTCTaByBa PETPOCIIEKTUBHA, TPYITHO CIIOpeI0eHa, aHa-
JUTUYKA CTy/AWja Ha Mpecek, Bo nepuon ox 2020 no 2023 roguna, Bo paMkuTe Ha oanenot Kapanoxupyp-
ruja, npu Knnnuukara 6onanna ,,Aunbanem Cuctuna®. Bo ucrpaxkysameTo yuecTByBaa 1277 nauneHTu
nozpenenu Bo ase rpynu: I'pyma 1 (2020-2021 ronuna) u ['pyma 2 (2022-2023 roguna). [IpumapuuTe
KpajHU TOYKHM IITO Oea MCIIEAYyBaHU Ce: MHOTpPOMHATa noanpiika, norpedara on BHT u nomxunara Ha
aHTUOMOTCKHUOT TpeTMaH. CeKyHIapHHUTE KPajHU TOYKH BO CBOjOT AOMEH BKJIydyBaaT: ONTHMHU3AIMja Ha
AHTUOMOTCKHOT TEPAIEBTCKU PEKUM H MIPOLICHA Ha KIMHUYKUOT UCXOA Ha MaUUEHTUTE (IPEKUBYBAbE).
AHanu3ara Ha rnojaroiure Oele u3BeieHa BO CTAaTUCTUYKY rporpamu: Statistica 7.1 for Windows u SPSS
Statistics 23.0.

PesyaraTtu: MHOTpOMHATa OAIPIITKA BO TEKOT Ha 24, 48 1 72 yaca Oelie CTaTUCTUYKHA 3HAYAjHO
noHucka Bo I'pymara 2. beme yTBpeHa CTaTUCTUYKY 3HAyajHa IMoMaja JOJKMHA HAa aHTUOMOTCKHOT
TpeTMaH Kaj manueHTute Bo [ pymnara 2 (p = 0), kako u moHucka BpeaHocT Ha morpebda og BHT. bemre yt-
BpJICHA CTaTUCTHYKH 3HaYajHa pa3jinka BO BPEMETO /10 HacTaH (JeTajeH ucxoa) Mery asere rpymn (p =0).
VYTBpaeHa e 3HayajHa paziuka (p = 0) BO IPONUIIYBAakHETO M ONITUMU3ALMjaTa Ha TEPAIIEBTCKUOT PEXKUM,
NpeKy 3Ha4ajHO MOHMCKHU BPEAHOCTH Ha MPOMNUILIaHaTa eMIIMPUCKa Tepanyja Bo [ pynara 2, BO o1HOC Ha
3HaYajHO MOBUCOKUTE BPEIHOCTH Ha Je(UHUTHBHATA Tepamuja BO Hea.

3akaydok: MHTErprpamero Ha AMS, WHUIH]aTHUOT KOMIUIETEH MUKPOOHMOJIONIKHA CKPHHHUHT H
npuMeHata Ha 6uomapkepu Bo CICU, BocriocTaBeHN Ha COOJBETEH HAUWH, K€ Pe3yATHpaaT co Mogoopy-
Bam-€ HA CEBKYIHHUOT KJIMHUYKH UCXO]l Kaj MAllMEHTHTE.

Kayunu 300poBu: aHTUMHKpOOHA PE3UCTEHIIN]a, IPOrpamMa 3a aHTUMHUKPOOHO YIpaByBambe BO
CICU, MUKpoOHONOIKYM CKPHHUHT, OromapkepH, Kinnanuka 6omanna ,, Aunbaaem Cucruna™






