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ABSTRACT

INTRODUCTION. Healthcare-Associated Infections (HAI) are the cause of complications in the treatment
process. The possibility of infecting a sick person in the Intensive Care Unit (ICU) is many times greater than in
other hospital departments.

OBJECTIVES. The objective of the study was to investigate the epidemiological indicators and to determine the
clinical types of HAI that are present in the ICU during the 5-year period in the St. Lukas District Hospital in Tarnow.
MATERIALS AND METHODS. HAI has been detected and documented in patients in ICU in the years 2012-
2016 by the use of the active monitoring method. We studied patients who spent over 2 days in ICU with a general
profile. These studies were conducted in accordance with the methodology recommended by Healthcare-Associated
Infections Surveillance Network (HAI-Net) European Center for Disease Prevention and Control (ECDC).
RESULTS. Among 886 patients who were hospitalized for a total of 6711 days, HAI was diagnosed in 195 patients
(22.0% incidence rate), the incidence density rate was 29.1 per 1000 person-days of hospitalization. The rate for Ventilator-
Associated Pneumonia (VAP) was 12.5 per 1000 ventilator days, for Central Line Associated Bloodstream Infection
(CA-BSI) the rate was 8.2 per 1000 central line days, for Catheter-Associated Urinary Tract Infection (CA-UTI) the rate
was 3.3 per 1000 urinary catheter days. The average duration of a patient stay in ICU was 24 days (19 days for patients
without HAI and 43 days for patients with HAI). The following microorganisms isolated from HAI were prevailing:
Acinetobacter baumannii 46 (27%), Staphylococcus aureus 12 (21%), Enterococcus faecalis 17 (10%).

CONCLUSIONS. A five-year HAI study in ICU showed that the most common types of infections were
bloodstream infections and pneumonia. The incidence rate of VAP remained at similar levels in subsequent
years. The CA-BSI rates were reduced over the next three years of the study, but their rise in the last year can
prove the lack of stability of the preventive actions. CA-UTI was detected twice less frequently, which can
suggest poor detection of this type of infection.
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STRESZCZENIE

WSTEP. Zakazenia szpitalne sg przyczyng komplikacji w procesie leczenia. Mozliwo$¢ nabycia zakazenia
szpitalnego przez chorego w oddziale intensywnej terapii (OIT) jest wielokrotnie wigksza, niz w innych
oddziatach szpitalnych.

CEL. Celem badan bylo zbadanie wskaznikow epidemiologicznych i okreslenie typow klinicznych zakazen
szpitalnych wystepujacych w OIT na przestrzenia 5 lat w Szpitalu Wojewédzkim im. Sw. Lukasza w Tarnowie.
MATERIAL I METODY. Metoda nadzoru czynnego wykrywano i dokumentowano zakazenia szpitalne
wystepujace u pacjentdéw w OIT w latach 2012-2016. Badano pacjentow przebywajacych powyzej 2 dni w OIT
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o profilu ogdélnym. Badania te przeprowadzono zgodnie w metodyka rekomendowana przez Healthcare-associated
Infections Surveillance Network (HAI-Net) European Center for Disease Prevention and Control (ECDC).
WYNIKI. Hospitalizowano 886 pacjentow przez 6 711 dni. Rozpoznano 195 zakazen szpitalnych (zapadalno$¢
22,0%), gestos¢ zachorowan 29,1 na 1000 osobodni pobytu. Wskaznik ggstosci zachorowan na zapalenie ptuc
zwigzane z wentylacja mechaniczng (VAP) wynosit 12,5 na 1000, dla zakazen krwi zwigzanych z cewnikiem
centralnym (CLA-BSI) wynosit 8,2 na 1000 osobodni, dla zakazen uktadu moczowego zwigzanych z cewnikiem
(CA-UTI) wynosit 3,3 na 1000 osobodni. Sredni czas pobytu pacjenta w OIT z zakazeniem szpitalnym wynosit
43 dni. Najczesciej zakazenia szpitalne wywolywaly: Acinetobacter baumannii 46 (27%), Staphylococcus
aureus 12 (21%), Enterococcus faecalis 17 (10%).

WNIOSKI. Pigcioletnia analiza zakazen szpitalnych w OIT wykazala, Zze najczgsciej wystgpowalty zakazenia krwi
i zapalenia ptuc. VAP utrzymywaty si¢ na podobnym poziomie w kolejnych latach. Obnizono wskazniki CLA-BSI
w kolejnych trzech latach trwania badania, jednak ich wzrost w ostatnim roku moze dowodzi¢ braku stabilizacji dzia-
lan profilaktycznych. Zakazenia CA-UTI wystepowaly dwa razy rzadziej, co moze sugerowa¢ stabg wykrywalnosc¢

tego typu zakazen.

Stowa kluczowe: zakazenia szpitalne, oddzial intensywnej terapii

Abbreviations

95% CI—-95% Confidence Interval; ICU Intensive Care
Unit; BSI Bloodstream Infection; HAI Healthcare-
Associated Infections; BSI-S BSI Secondary to
another infection: DIG, PUL, SSI; BSI UO Primary
BSI of Unknown Origin; CVC Central Venous
Catheter; CRI1-CVC Primary BSI local Catheter
Related Infection; CRI2-CVC Primary BSI general
Catheter Related Infection; CRI3-CVC Primary BSI
microbiologically confirmed Catheter Related; SYS-
CSEP Primary Systemic Infection; PN — Pneumonia;
PN1-minimally contaminated LRT sample with
quantitative culture; PN2-non-protected sample with
quantitative culture; PN3-alternative microbiological
criteria; PN4-sputum bacteriology or non-quantitative;
PN5-no microbiological documentation; LRI Lower
Respiratory Tract; UTI — Urinary Tract Infections;
UTI-A microbiologically confirmed symptomatic;
GI-Gastrointestinal; GI-CDI Clostridium difficile
infection; GI-GE gastroenteritis; SSI Surgical Site
Infection; SSI-D deep incisional; SSI-O organ/space;
SSI-S superficial incisional; SST-Skin and Soft Tissue
Infection; SST-DECU decubitus ulcer; SST-SKIN skin
infection; SST-ST soft tissue; OTH-Other infections;
CNS-MEN Central Nervous System: meningitis
or ventriculitis; EENT Eye, Ear, Nose, Throat or Mouth
Infection; EENT-CONJ conjunctivitis; EENT-EYE
eye-other than or conjunctivitis; LRI-BRON Lower
Respiratory Tract Infection other than pneumonia;
LRI-LUNG Other Infections of LRI; CA-BSI Central
Line-Associated Bloodstream Infection; DUR Device
Use Ratio; PNVAP Ventilator-Associated Pneumonia;
CA-UTI Catheter-Associated UTI.
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Skroty uzyte w tekscie ich objasnienie

przedziat ufnosci (95% CI — 95%); oddziat intensyw-
nej terapii (OIT); zakazenia krwi (BSI); wtorne zaka-
zenia krwi (BSI-S): zakzenia krwi o nieznanym zro-
dle (BSI-UO); cewnik centralny (CVC); miejscowe
zakazenie zwigzane z CVC (CRI1-CVC); uogolnione
zakazenie zwigzane z CVC (CRI2-CVC); mikrobio-
logicznie potwierdzone zakazenie krwi (CRI3-CVC);
sepsa u dzieci i dorostych (SYS-CSEP); zapalenie pluc
(PN); dolne drogi oddechowe (LRT); dodatni iloscio-
wy posiew materialu z LRT z minimalng kontamina-
cja (PN1); dodatni ilo$ciowy posiew materiatu z LRT
z prawdopodobng kontaminacja (PN2); zapalenie ptuc
potwierdzone mikrobiologiczne z uzyciem alternatyw-
nych metod (PN3); dodatni jakosciowy posiew plwo-
ciny lub wydzieliny z drég oddechowych (PN4); zapa-
lenie ptuc nie potwierdzone mikrobiologicznie (PN5);
zakazenie drég moczowych (UTI); zakazenie drog
moczowych potwierdzone mikrobiologicznie (UTI-
-A); zakazenie przewodu pokarmowego Clostridium
difficile (GI-CDI) inne zakazenie przewodu pokarmo-
wego (GI-GE); zakazenie miejsca operowanego (SSI);
glebokie (SSI-D); narzadu/przestrzeni (SSI-O); po-
wierzchowne (SSI-S); zakazenie skory 1 tkanek migk-
kich (SST); zakazenie rany odlezzynowej (SST-DE-
CU); zakazenie tkanek miekkich (SST-ST); zakazenie
skory (SST-SKIN); inne zakazenie (OTH); centralny
system nerwwy (CNS); zapalenie opon moézgowo-r-
dzeniowych (CNS-MEN); zakazenie spojowek (EEN-
T-CONJ); zakazenie gatki ocznej (EENT-EYE); zapa-
lenie oskrzeli, tchawicy (LRI-BRON); inne zakazenie
dolnych drog oddechowych (LRI-LUNG) zakazenie
krwi zwigzane z centralng linig naczyniowg (CA-BSI);
zapalenie ptuc zwigzane z wentylacja mechaniczng
(PN-VAP); zakazenie ukladu moczowego zwigzane
z cenikiem moczowym (CA-UTI); wskaznik uzycia
urzadzen inwazyjnych (DUR)
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Zakazenia szpitalne w OIT

INTRODUCTION

Healthcare-Associated Infections (HAI) are one of
the causes of complications in the patient treatment.
Patients admitted and treated in the Intensive Care
Units (ICU) are severely ill with decreased immunity
and many co-morbidities (1, 2). In these units, the
possibility of infecting a patient is many times
higher than in other units (3-5). The incidence rate of
hospital infections ranges from 20% to 30% (6-9). In
HAI prevention and control programs, surveillance
is targeted at the most life-threatening infections,
such as PN, BSI, UTI (10). However, other types of
infections may also occur in ICU (5). Lung infections
occur with frequency between 30% and 50% among
patients treated in ICU (11-13). The second group of
nosocomial infections are bloodstream infections,
which are detected with frequency between 4%
to 20% (5, 6, 14, 15). The third important group of
infections in ICU are urinary tract infections, which
are detected with frequencies ranging from 3% to 7%
(5, 6, 16). Specialized procedures are used in ICU for
the treatment and diagnosis, they involve invasive
monitoring and mechanical support of inefficient
organ systems of a patient, and that increases the risk
of hospital-acquired infections (2, 17). Therefore,
monitoring of hospital infections in ICU is important
in improving the outcome of treatment (18).

The objective of the study was to investigate the
main and specific forms of HAI, the length of stay
of patients in ICU and mortality rate in each type of
infections.

MATERIALS AND METHODS

The study covered 886 patients treated in the years
2012 - 2016 in the 9-bed Intensive Care Unit in the
St. Lukas District Hospital in Tarnéw. The hospital
has a base of 705 hospital beds, including 395 (56%)
beds in non-surgical units and 310 (44%) surgical
beds. The studied Intensive Care Unit has a general
medical profile and treated 572 (64%) non-surgical
patients and 314 (35%) surgical patients during the
study period. The study includes patients who spent
more than 2 days in ICU. Hospital infections were
diagnosed according to ECDC definitions (6, 10). The
methodology of the study was in line with the one
recommended by Healthcare-Associated Infections
Surveillance Network (HAI-Net) European Center for
Disease Prevention and Control (ECDC). In the study,
we used the division into main and specific types of
HAI, such as, BSI, PN, UTI. Specific types of infections
were also identified: gastrointestinal (GI); surgical site
infection (SSI); skin and soft tissue infections (SST)
and others (OTH) (6,10).

WSTEP

Zakazenia szpitalne sa jedng z przyczyn powiklan
w procesie leczenia pacjenta. Pacjenci przyjmowani
i leczeni w oddziale intensywne;j terapii (OIT) sa ciezko
chorzy, z obnizong odpornoscia i wieloma chorobami
wspotistniejagcymi (1, 2). W oddziatach tych mozliwos¢
zakazenia chorego jest wielokrotnie wigksza w porowna-
niu z oddziatami o innej specyfice (3-5), a zapadalno$¢
na zakazenia szpitalne wynosi od 20% do 30% (6-9).
W programach profilaktyki i zwalczania zakazen szpital-
nych nadzor ukierunkowany jest na najbardziej niebez-
pieczne dla zycia pacjenta zakazenia, takie jak: zapalenia
ptuc, zakazenia krwi i uktadu moczowego (10). Jednak
w OIT moga wystepowac rowniez inne typy zakazen (5).
Zapalenia ptuc wystepuja z czestoscia od 30% do 50% le-
czonych w OIT pacjentow (11-13). Drugg grupe zakazen
szpitalnych stanowia zakazenia krwi wykrywane z cze-
stoscig od 4% do 20% (5, 6, 14, 15). Trzecia istotna grupa
zakazen w OIT to zakazenia uktadu moczowego wykry-
wane z czestoscig od 3% do 7% (5, 6, 16). W oddziale in-
tensywnej terapii stosowane sg specjalistyczne procedury
leczenia i diagnozowania, ktore polegaja na inwazyjnym
monitorowaniu i mechanicznym wspomaganiu niewy-
dolnych uktadow organizmu chorego, co zwigksza ry-
zyko powstawania zakazen szpitalnych (2, 17). Dlatego
monitorowanie zakazen szpitalnych w OIT ma znaczenie
w dazeniu do poprawy wynikow leczenia (18).

Celem pracy bylo zbadanie czgsto$ci wystgpowa-
nia gtéwnych i specyficznych postaci zakazen szpital-
nych, ocena dlugosci pobytu pacjentow w OIT oraz
$miertelnos$ci w poszczegolnych typach zakazen.

MATERIAL I METODY

Badaniem objeto 886 pacjentow leczonych w latach
2012-2016 w 9-16zkowym Oddziale Intensywnej Terapii
Szpitala Wojewodzkiego im Sw. FLukasza w Tarnowie.
Szpital dysponuje bazg 705 t6zek szpitalnych, w tym:
395 (56%) t6zek w oddziatach nie-chirurgicznych i 310
(44%) t0zek chirurgicznych. Badany Oddziat Intensyw-
nej Terapii posiada ogélnomedyczny profil 1 w okresie
trwania badania leczono w nim 572 (64%) pacjentéw nie-
chirurgicznych 1 314 (35%) chirurgicznych. Do badania
wlaczono pacjentow, ktorzy przebywali w ICU dtuzej niz
2 dni. Zakazenia szpitalne rozpoznawano zgodnie z de-
finicjami ECDC (6, 10). Metodyka badania byta zgodna
z rekomendowang przez Healthcare-associated Infec-
tions Surveillance Network (HAI-Net) European Center
for Disease Prevention and Control (ECDC). W badaniu
HALI stosowano podziat na gtéwne i specyficzne typy za-
kazen szpitalnych, takie jak: zapalenia ptuc (PN), zaka-
zenia krwi (BSI), zakazenia uktadu moczowego (UTI).
Rozpoznawano rowniez specyficzne typy zakazen: zaka-
zenia przewodu pokarmowego (GI); zakazenia miejsca
operowanego (SSI); zakazenia skory i tkanek migkkich
(SST) i inne zakazenia (OTH) (6,10). 521
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The statistical software IBM Statistical Package
for the Social Sciences (SPSS) STATISTICS 24,
Armonk, NY, USA and Microsoft Excel, Microsoft
Office 2016 Redmond, WA, USA, were used in
the statistical analysis of the collected data. The
following epidemiological indicators were used in
the study: incidence density rate = number of HAI
cases / number of patients x 100; incidence density
rate = number of HAI cases / number of person-days
x 1000; BSI incidence density = number of BSI cases
/ number of central line days x 1000; PN incidence
density = number of PN cases / number of ventilator
days x 1000; UTI incidence density = number of
UTI cases / number of patients with urinary catheter
x 1000; mortality = number of deaths / number of
patients x 100; device use ratio (DUR) = number of
person-days of hospitalization / number of invasive
device days (central catheter, mechanical ventilation,
urinary catheter). All data entered into the electronic
database and analyzed in this study were previously
anonymized. In addition, standard calculations were
used in the statistical analysis, that is: percentage,
mean, 95% confidence intervals for the mean, Pearson
Chi-square (p).

RESULTS

Among 886 patients who were hospitalized in the
years 2012 - 2016, the number of diagnosed HAI cases
amounts to 195. The average age of patients hospitalized
in ICU was 60 years (for men: 58 years, for women: 62
years). The average ICU stay was 24 days (without HAIL:
19 days, with HAI: 43 days). Total mortality was 42%
(with HAI: 9.2%, without HAI 33.1%). HAI incidence
rate in the studied population was 22.0% (for the main
HAIs the values were as follows: BSI - 7.4%, PN -
7.3%, UTI - 2.3%) (Tab. I.). Among BSI cases, BSI of
unknown origin (UO) was diagnosed most frequently,
that is 35 cases (4%). Pneumonia was most often
diagnosed qualitatively by sputum culture or culture of
lower respiratory tract secretions (PN4), that is 28 cases
(3.2%). All UTIs were microbiologically confirmed
(UTI-A). The main and specific HAI incidence rates and
their percentage in the overall HAI pool are presented in
Table 2 (Tab. II).

The incidence density rate for central line-
associated bloodstream infection (CLA-BSI) varied
in different years (the average was 8.2 per 1000
central line days) (Tab. III). The incidence density
rate for ventilator-associated pneumonia (VAP) was
also different in each year (the average for this rate
was 12.5 per 1000 ventilator days) (Tab. IV). The
incidence density rate of catheter-associated urinary
tract infections (CA-UTI) was on average 3.3 per 1000
person-days (Tab. V).
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W analizie statystycznej zebranego materiatu wyko-
rzystano program statystyczny IBM Statistical Package
for the Social Sciences (SPSS) STATISTICS 24, Armonk,
NY, USA oraz Microsoft Excel Microsoft Office 2016
Redmond, WA, USA. W badaniu zastosowano wskaz-
niki epidemiologiczne: zapadalno$¢ = liczba zakazen
szpitalnych/ liczba pacjentéw x 100; gestos¢ zachorowan
= liczba zakazen szpitalnych / liczba osobodni x 1000;
gestos¢ wystepowania BSI = liczba BSI / liczba osobod-
ni z linig centralng x 1000; gestos¢ wystepowania PN =
liczba PN / liczba osobodni z respiratorem x 1000; ge-
sto$¢ wystgpowania UTI = liczba UTI / liczba osobodni
z cewnikiem moczowym x 1000; $miertelnos$¢ = liczba
zgondw / liczbe pacjentow x 100; wskaznik stosowania
urzadzen inwazyjnych (DUR) = liczba osobodni hospita-
lizacji/ liczba osobodni z urzadzeniem inwazyjnym (cew-
nikiem centralnym, wentylacji mechanicznej, cewnikiem
moczowym). Wszystkie dane wprowadzone do elektro-
nicznej bazy danych i analizowane w niniejszym badaniu
zostaly wczesniej zanonimizowane. Ponadto w analizie
statystycznej stosowano standardowe obliczenia, to jest:
udziat procentowy, $rednia, 95% przedziaty ufnosci dla
sredniej, Chi-kwadrat Pearsona (p).

WYNIKI

U 886 pacjentow hospitalizowanych w latach 2012 —
2016 rozpoznano 195 postaci zakazen szpitalnych. Sred-
ni wiek pacjentow hospitalizowanych w OIT wynosit 60
lat (dla mezczyzn 58, kobiet 62 lata). Sredni czas pobytu
pacjenta w OIT wynosit 24 dni (bez zakazen szpitalnych
19, z zakazeniami szpitalnymi 43 dni). Smiertelno$¢ pa-
cjentow ogdtem wynosita 42% (bez zakazen szpitalnych
33,1%, z zakazen szpitalnych 9,2 %). Zapadalno$¢ na za-
kazenia szpitalne w badanej populacji pacjentow wyno-
sita 22,0% (dla gtéwnych typoéw zakazen wynosita: BSI
— 7,4%; PN — 7,3%; UTI — 2,3%) (Tab. 1.). Wsroéd BSI
najczgsciej rozpoznawano BSI nieznanego pochodzenia
(UO) 35 przypadkéw (4%). Zapalenia ptuc najczeseie]
diagnozowano jakosciowo na podstawie posiewu plwo-
ciny lub wydzieliny dolnych drog oddechowych (PN4) tj.
28 przypadkow (3.2%). Wszystkie zakazenia uktadu mo-
czowego byly potwierdzone mikrobiologicznie (UTI-A).
Zapadalno$¢ na glowne 1 specyficzne postacie zakazen
szpitalnych oraz ich udzial procentowy w ogdlnej puli
zakazen szpitalnych przedstawiono w tabeli 2 (Tab. I1.)

Wskazniki gesto$ci zachorowan na zakazenia krwi
zwigzane z centralng linia naczyniowg (CLA-BSI) r6z-
nity si¢ miedzy soba w poszczeg6lnych latach (Srednio
wynosity one 8,2 na 1000 osobodni z cewnikiem cen-
tralnym) (Tab. I11.). Wskazniki gestosci dla zapalen ptuc
zwigzanych z wentylacjg mechaniczng (VAP) réwniez
byly ré6zne w poszczegodlnych latach (Srednio wskaznik
ten wynosit 12,5 na 1000 osobodni z respiratorem) (Tab.
IV.). Wskazniki gestosci zachorowan na zakazenia ukta-
du moczowego zwracane z cewnikiem moczowym (CA-
-UTI), wynosit $rednio 3,3 na 1000 osobodni (Tab. V.).
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Table I. Incidence rate of HAI, length of stay, patient age, mortality in intensive care unit in years 2012 —2016.
Tabela I. Wskazniki wystepowania HAI, dlugos$¢ pobytu, wiek pacjentdw, $Smiertelnos¢ w oddziale intensywnej terapii

w latach 2012 —2016.

. I._IAI Incidence density Number of days Age Mortality
Number | incidence rate per 1000 .
HAI type spent in ICU (95%CI), n(%)
of HAI | rate per 100 | person-days of (95%ClI), (mean) | (mean) 0377
patients hospitalization o= P
. . 18.8 60.1 293
Patients without HAI n/a n/a (17.2-20.5) (58.6-61.4) 33.1)
. . 44.5 583 32
Bloodstream infection (BSI) 66 7.4 9.8 (35.1-54.1) (53.9-61.7) (16.4)
. 39.6 56.2 24
Pneumonia (PN) 65 73 97 (31.1-48.1) | (51.9-60.4) | (12.3)
. . 40.1 57.1 10
Gastrointestinal (GI) 21 24 3.1 (25.1-56.8) (48.3-66.1) 5.1)
. . . 40.1 59.7 9
Urinary tract infection (UTI) 20 2.3 3.0 (25.2-56.1) (52.9-66.4) (4.6)

. . . 54.2 53.9 2
Surgical site infection (SSI) 10 1.1 1.5 (16.3-92.1 (37.1-70.6) (1.0)
Skin and soft tissue infection 7 0.8 10 77.0 62.1 1
(SST) ' ’ (37.3-116.6) (46.4-77.8) (0.5)

. . 29.0 66.4 2
Other infections (OTH) 6 0.7 0.9 (18.2-39.7) (57.1-75.8) (2.5)
24.1 59.6 375
Total 195 220 291 (22.3-25.9) | (58.2-60.8) | (42.3)
Number of hospitalizations n=886, Number of person-days of hospitalization n=6711, n/a. — not applicable, Pearson
Chi-square (p), hospital acquired infections (HAI)

DISCUSSION

The results of this analysis made in the intensive
care unit showed that the incidence rate of HAI was
22%. Medical studies show that the incidence rate
of hospital-acquired infections in ICU varies and
reaches up to even 30% of hospitalized patients (3, 5).
Numerous studies indicate that the incidence rate
of HAI in ICU in Poland reaches the level of 20% -
30%, which is in line with the results of the presented
study and is comparable with results obtained in other
countries in the world (7-9). This study demonstrate
that the average age of hospitalized patients was 60
years and the average length of stay in the unit was 24
days. In the ECDC report (6) concerning ICU in many
European countries, the average age of hospitalized
patients was similar (61 years), but the number of
days spent in hospital was a half shorter and it was 10
days on average (with slight differences between the
surveyed countries) (6).

DYSKUSJA

Wyniki niniejszych analiz przeprowadzonych
w oddziale intensywnej terapii wykazaly, ze zapa-
dalno$¢ na zakazenia szpitalne wynosita 22%. W pi-
$miennictwie medycznym dost¢pne sg badania, ktore
wskazuja, ze zapadalno$¢ na zakazenia szpitalne zwia-
zane z opieka zdrowotng w OIT jest zréznicowana
i sigga nawet do 30% hospitalizowanych pacjentow
(3, 5). Liczne wyniki badan wskazuja, ze zapadalno$¢
na zakazenia szpitalne w OIT w Polsce osigga po-
ziom 20% - 30%, co jest zbiezne z wynikami przed-
stawionych badan oraz jest poréwnywalne z wynika-
mi uzyskiwanymi w innych krajach na §wiecie (7-9).
W niniejszych badaniach wykazano, ze $rednia wieku
hospitalizowanych pacjentow wynosita 60 lat, a dtu-
go$¢ pobytu w oddziale 24 dni. W raporcie ECDC (6)
dotyczacym OIT w wielu krajow europejskich $rednia
wieku hospitalizowanych pacjentéw byta podobna (61
lat), ale liczba dni pobytu w oddziale byta az o potowe
krotsza 1 wynosita Srednio 10 dni (z niewielkimi r6zni-
cami mi¢dzy badanymi krajami) (6).
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Table II. HAI incidence rate in the main and specific forms of the infection and the percentage of the main forms in the total
number of HAI cases in the intensive care unit in years 2012-2016.
Tabela II. Zapadalno$¢ na HAI w gtownych i specyficznych postaciach zakazen oraz udzial procentowy postaci gtéwnych
w ogo6lnej puli HAI oddziale intensywnej terapii w latach 2012-2016.

N Incidence Frequency
rate (%) | in HAI * (%)
All HAI cases 195 22 100.0
Bloodstream Infection (BSI) 66 7.4 33.8
Secondary BSI to another infection: DIG (BSI-S-DIG) 1 0.1
Secondary BSI to another infection: PUL (BSI-S-PUL) 13 1.5
Secondary BSI to another infection: SSI (BSI-S-SSI) 1 0,1
Primary BSI of unknown origin (BSI-UO) 35 4.0
Primary BSI local CVC- catheter related infection (no positive blood culture), 1 01
(CRI 1-CVC)
Primary BSI general CVC-catheter related infection (no positive blood culture), 3 03
(CRI2-CVC)
Primag BSI microbiologically confirmed CVC-catheter related bloodstream 6 0.7
infection (CRI 3-CVC)
Primary systemic infection: clinical sepsis in adults and children (SYS-CSEP) 6 0.7
Pneumonia (PN) 65 7.3 333
minimally contaminated LRT sample with quantitative culture (PN 1) 13 1.5
non-protected sample with quantitative culture (PN 2) 16 1.8
alternative microbiological criteria (PN 3) 3 0.3
sputum bacteriology or non-quantitative (PN 4) 28 3.2
no microbiological documentation (PN 5) 5 0.6
Gastroenteritis (GI) 21 2.4 10.8
Clostridium difficile infection (GI-CDI) 13 1.5
gastroenteritis (GI-GE) 8 0.9
Urinary tract infection (UTI) 20 2.3 10.3
microbiologically confirmed symptomatic (UTI-A) 20 2.3
Surgical site infection (SSI) 10 1.1 5.1
surgical site infection: deep incisional (SSI-D) 5 0.6
surgical site infection: organ/space (SSI-O) 2 0.2
surgical site infection: superficial incisional (SSI-S) 3 0.3
Skin and soft tissue infection (SST) 7 0.8 3.6
skin and soft tissue infection: decubitus ulcer (SST-DECU) 1 0.1
skin and soft tissue infection: skin infection (SST-SKIN) 3 0.3
skin and soft tissue infection: soft tissue (SST-ST) 3 0.3
Other infections (OTH) 6 0.7 3.1
central nervous system: meningitis or ventriculitis (CNS-MEN) 1 0.1
eye, ear, nose, throat or mouth infection: conjunctivitis (EENT-CONJ) 1 0.1
eye, ear, nose, throat or mouth infection: :eye-other than or conjunctivitis 1 01
(EENT-EYE) '
lower respiratory tract infection other than pneumonia (LRI-BRON) 2 0.2
other infections of lower respiratory infection (LRI-LUNG) 1 0.1
number (N), * only for the main site of infection; (CVC) Central venous catheter;
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Table III. The incidence density rate for BSI related to the central line and the rate of CVC use in intensive care unit in years

2012-2016.

Tabela III. Wskaznik gestosci zachorowan dla BSI zwigzanych z linig centralng oraz wskaznik stosowania CVC w oddziale

intensywnej terapii w latach 2012-2016

Central Line-Associated Bloodstream Infection (CA-BSI)
Number of Number of central Number of BSI Incidence density of CVC use ratio,
Year person-days of . . BSI per 1000 central
P line days related to central line . (DUR)
hospitalization line days
2012 1091 1036 17 16.4 0.95
2013 1096 1086 5 4.6 0.99
2014 1419 1298 7 5.4 0.91
2015 1481 1397 6 4.3 0.94
2016 1624 1528 17 11.1 0.94
Total 6711 6345 52 8.2 0.97
CA-BSI Central Line-Associated Bloodstream Infection, BSI bloodstream infection, CVC central venous catheter, DUR device use ratio

Table I'V. The incidence density rate for PN (VAP) and ventilator use ratio in intensive care unit in years 2012-2016
Tabela IV. Wskaznik gestosci zachorowan dla PN (VAP) oraz wskaznik stosowania respiratora w oddziale intensywne;j
terapii w latach 2012-2016

Ventilator-associated pneumonia (VAP)
Number of Number of PN cases Incidence density . .
Number of . . Ventilator use ratio,
Year person-days of ventilator davs associated with of VAP per 1000 (DUR)
hospitalization Y ventilator (VAP) ventilator days
2012 1091 612 13 21.2 0.56
2013 1096 579 6 10.4 0.53
2014 1419 959 13 13.6 0.68
2015 1481 722 12 16.6 0.49
2016 1624 1033 5 4.8 0.64
Total 6711 3905 49 12.5 0.58
PN (VAP) pneumonia (ventilator-associated pneumonia), DUR device use ratio

Table V. Incidence density ratio for UTI with urinary catheter and catheter use ratio in intensive care unit in years 2012-2016
Tabela V. Wskaznik gestosci zachorowan dla UTI z cewnikiem moczowym oraz wskaznik stosowania cewnika w oddziale
intensywnej terapii w latach 2012-2016

Catheter-associated urinary tract infection (CA-UTI),

Number of Number of urinary Number of urinary Incidence densrfy of Urinary catheter
Year person-days of . . UTI per 1000 urinary X
P catheter days tract infections use ratio, (DUR)
hospitalization catheter days
2012 1091 989 5 5.1 0.91
2013 1096 895 2 2.2 0.82
2014 1419 1309 4 3.1 0.92
2015 1481 1356 2 1.5 0.92
2016 1624 1498 7 4.7 0.92
Total 6711 6047 20 33 0.90

UTI urinary tract infection, CA-UTI catheter-associated urinary tract infection, DUR device use ratio
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In most of the scientific papers related to findings
about HAI, the authors focus on demonstrating the
incidence density of infections associated with the use
of invasive devices in patient care. In the current study, it
was calculated that CA-BSI density amounts to 8.2 (4.3-
16.4) per 1000 central line days. This result shows that in
our study CA-BSI is twice as frequent as in other center
in Poland (7). It is difficult to interpret the difference in
these two studies because the device use ratio (DUR)
of central venous catheter use (as a BSI risk factor) was
similar in both units (0.93 vs. 0.97) (7). Unfortunately, in
Poland there are no available studies from other centers
that would allow further comparisons of these ratios.
There are, however, numerous international publications
(developed by the International Nosocomial Infection
Control Consortium (INICC), which show a gradual
decline in the incidence rate of CA-BSI in subsequent
studies in different countries. In the INICC study (19),
the incidence density of CA-BSI INICC (20) was 9.2,
in INICC (21) it was 7.6, in INICC (22) it was 6.8, in
INICC (23) it was 4.8. In the European study from 2007
(6), the incidence density was 3.2 (1.9-5.0). Further
analysis of this phenomenon indicates a less frequent
use of CVC in other countries (6, 19-23) than in Poland
(7) and differences in incidence density ratio in this
regard. In this study, the mortality of patients with
HAI was the highest for bloodstream infections (16%)
and pneumonia (12%). According to the data from
publications, the mortality rate for this type of infections
varied according to the time and place of analysis and it
amounted to 9% - 33% for bloodstream infections (24,
25) and to 7% - 32% for pneumonia (6, 12, 17).

In our study, the pneumonia incidence rate
was 7.3%. The reported incidence rate includes
both hospital-associated pneumonia (HAP) as well
as ventilator-associated pneumonia (VAP). It has
been demonstrated that the prevalence of VAP was
significantly higher in patients treated in ICU in
Tarnow: the VAP incidence density was 12.5 per
1000 ventilator days (with the ventilator use ratio of
0.58). Similar results were obtained in other centers in
Poland: Duszynska et al. (12) in a study conducted at
the University Hospital in Wroctaw in the subsequent
years 2012 vs 2013 vs. 2014 showed that the incidence
rate was 8.4% and the VAP incidence density was at
the levels of 11.1 vs. 9.3 vs 10.2. In another study
conducted at the same center in the earlier years (2007-
2010) it was demonstrated that the VAP incidence
density was higher and amounted to 18.2 (7). In the
study by Rutkowska et al. (26), the VAP incidence
density rate equaled to 15.5 per 1000 ventilator days.
In the ECDC report (6), the VAP incidence density
(in ECDC intubation-associated pneumonia (IAP)
it was similar to that in our study and was 13.6 per
1000 intubation days) shows considerable variations
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W wigkszosci prac naukowych omawiajacych
wyniki badan z zakresu zakazen szpitalnych autorzy
koncentrujg si¢ na wykazaniu wskaznikow gestosci
zakazen w powigzaniu ze stosowaniem urzadzen in-
wazyjnych w opiece nad pacjentem. W obecnych ba-
daniach wyliczono gegstos¢ wystepowania CA-BSI,
ktory wynosit 8.2 (4,3-16,4) na 1000 osobodni z cew-
nikiem centralnym. Uzyskany wynik wskazuje na
dwa razy czestsze wystepowanie CA-BSI w naszym
badaniu niz w innym o$rodku w Polsce (7). Trudno
zinterpretowa¢ roznicg w tych dwoéch badaniach, po-
niewaz wskaznik urzadzen inwazyjnych (DUR) uzy-
cia cewnika centralnego (jako czynnika ryzyka wysta-
pienia BSI) byl podobny w obu oddziatach (0,93 vs
0,97) (7). Niestety w Polsce nie sa dostepne wyniki
badan z innych o$rodkow, ktére umozliwityby dalsze
porownania tych wskaznikow. Istnieje jednak liczna
literatura §wiatowa (opracowana w ramach programu
International Nosocomial Infection Control Consor-
tium (INICC), w ktorej wykazano stopniowe zmniej-
szanie si¢ wskaznika wystepowania CA-BSI w kolej-
nych badaniach w réznych krajach $§wiata. W badaniu
INICC (19) gestos¢ zachorowan na CA-BSI wynosita
12,5, w INICC (20) 9,2, w INICC (21) 7,6, w INICC
(22) 6,8, w INICC (23) 4,8. W badaniach Europejskich
z roku 2007 (6) gestos¢ zachorowan wynosita 3,2 (1.9-
5,0). Dalsza analiza tego zjawiska wskazuje na rzad-
sze stosowanie cewnikéw centralnych w innych kra-
jach (6, 19-23) niz ma to miejsce w Polsce (7) oraz na
zroznicowane wskazniki gestosci zapadalnosci w tym
zakresie. Smiertelno$é pacjentow z HAI w naszych ba-
daniach najwyzsza byta w zakazeniach krwi i wynosila
16%, a w zapaleniach ptuc 12%. Wedlug danych z pi-
$miennictwa $miertelno$¢ w tych typach zakazen byta
zroznicowana w zalezno$ci od czasu i miejsca analiz
i wynosita w zakazeniach krwi od 9% do 33% (24, 25),
a w zapaleniach ptuc od 7% do 32% (6, 12, 17).

W naszych badaniach zapadalno$¢ na zapalenia
pluc wynosita 7,3%. Przedstawiany wskaznik zapa-
dalnosci zawiera zaréwno szpitalne zapalenia ptuc
(HAP), jak rowniez zapalenia pluc zwigzane z wen-
tylacja mechaniczng (VAP). Wykazano, ze znacz-
nie czgsciej u pacjentow leczonych w OIT szpitala
w Tarnowie wystepowalo zapalenie ptuc VAP: gestos¢
zachorowan na VAP wynosita 12,5 na 1000 osobod-
ni z respiratorem (przy wskazniku uzycia respiratora
DUR wynoszacym 0,58). Podobne wyniki badan uzy-
skano w innych o$rodkach w Polsce: Duszynska i wsp.
(12) w badaniu prowadzonym w Szpitalu Uniwersy-
teckim we Wroctawiu w kolejnych latach 2012 vs 2013
vs 2014 wykazata, ze zapadalno$¢ wynosita 8,4%,
a gestos¢ zachorowan na VAP na poziomie 11,1 vs 9,3
vs 10,2. W innym badaniu przeprowadzonym w tym
samym o$rodku w latach wczesniejszych (2007-2010)
wskaznik gestosci VAP byt wyzszy 1 wynosit 18,2 (7).
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between European countries and it occurs with the rate
between 6.6 and 13.2 (6). In studies conducted in other
countries in the world under the INICC program (19),
the VAP incidence density rate was 24.1, in INICC
(20) it was 19.5, in INICC (21) it was 13.6, in INICC
(22) it was 15.8, in INICC (23) in it was 14.7. To sum
up the obtained results, it can be stated that the VAP
incidence density rate was lower than in other studies.

In our study, the incidence rate of urinary tract
infections was 2.3%, and the incidence disease rate was
3.3 per 1000 urinary catheter days (CA-UTI) (urinary
catheter use ratio was 0.9). In a conducted observation,
Duszynska et al. describe incidence rate at the level of
7.2% and the incidence density rate was accordingly 6.4
vs. 6.8 vs. 7.1 in the subsequent years 2012 vs 2013 vs.
2014 (27). These results coincide with the data reported
by Laupland et al. who also in the three-year study
determined that UTTI incidence rate was 9% in 2000, and
a year later it was 7%, and this rate decreased to 6% in
2002 (16). In the ECDC report (6), the UTI incidence rate
was 6.8% and the incidence density rate was 6.5 per 1000
urinary catheter days, while large differences between
countries were observed ranging from 1.9 to 22.1 per
1000 urinary catheter days. In the studies conducted under
the INICC program (19), the CA-UTI incidence density
rate was 8.9, in INICC (20) it was 6.5, in INICC (21) it
was 6.3, in INICC (22) it was 6.3, in INICC (23) it was
5.3. To conclude the obtained results, it can be stated that
CA-UTI incidence density rate was lower than in other
studied countries. Further analysis of this phenomenon
indicates the less frequent use of urinary catheters in other
countries (6, 19-23) than in Poland.

In the present study, other types of infections
identified as HAI accounted for 23% of the total pool of
analyzed infections, and they included: gastrointestinal
infections 11%, surgical site infections (5%); skin and
soft tissue infections (4%) and others (3%). A similar
HALI incidence rate was recognized by Gordts et al. (5)
in ICU in a multicenter study based on point prevalence
survey (PPS): GI accounted for 4% (of all HAI cases); SSI
accounted for 9%; SST accounted for 3%. Further analysis
revealed that the incidence rate of other types of HAI was
at a similar level. These infections do not have as serious
consequences as the major types of infections discussed
above, but they contribute to prolonging the patient’s stay
in the unit and may promote further infections.

The following HAI-isolated microorganisms were
predominant: Acinetobacter baumannii 46 (27%),
Staphylococcus aureus 12 (21%), Enterococcus
faecalis 17 (10%).

The presented results of this study can be helpful
in assessing the epidemiological situation of a given
intensive care unit and then in developing programs to
improve the surveillance of hospital infections. At the
level of Poland, this study could facilitate the comparison

W pracy Rutkowskiej i wsp. (26). wskaznik gestosci
zachorowan na VAP byt rowny 15,5 na 1000 dni z re-
spiratorem. W raporcie ECDC (6) gesto$¢ wystgpowa-
nia VAP (w ECDC zapalenia ptuc zwigzane z intubacja
(IAP) byta zblizona do uzyskanej w naszym badaniu
i wynosila 13,6 na 1000 osobodni z intubacja (z duzym
zroznicowaniem mig¢dzy krajami europejskimi od 6,6
do 13,2 (6). W badaniach przeprowadzonych w innych
krajach na $wiecie w ramach programu INICC (19)
gestos¢ zachorowan na VAP wynosita 24,1, w INICC
(20) 19,5, w INICC (21) 13,6, w INICC (22) 15,8,
w INICC (23) 14,7. Podsumowujac uzyskane wyniki
mozna stwierdzi¢, ze gestos¢ wystepowania VAP byta
nizsza niz w innych badaniach.

W naszych badaniach zapadalno$¢ na zakazenia
uktadu moczowego wynosita 2,3%, a gestos¢ zacho-
rowan okreslono na poziomie 3,3 na 1000 osobodni
z cewnikiem moczowym (CA-UTI), (wskaznik uzycia
cewnika DUR wynosit 0,9. Duszynska 1 wsp. w prze-
prowadzonej obserwacji opisujg zapadalnos¢ na po-
ziomie 7,2%, a gesto$¢ wystepowania odpowiednio
6,4 vs 6,8 vs 7,1 w kolejnych latach 2012 vs 2013 vs
2014 (27). Wyniki te sg zbiezne z danymi podawa-
nymi przez Laupland i wsp., ktorzy takze w trzylet-
nich badaniach okreslili, ze w 2000 roku zapadalno$ci
na UTI wynosita 9%, natomiast rok pdzniej juz 7%,
a w roku kolejnym (2002 roku) wskaznik ten obnizyt
sie do 6% (16). W raporcie ECDC (6) zapadalnos¢
na UTI wynosita 6,8%, a ggstos¢ zachorowan 6,5 na
1000 osobodni z cewnikiem moczowym przy jedno-
czesnym obserwowaniu duzych réznic miedzy kra-
jami od 1,9 do 22,1 na 1000 osobodni z cewnikiem.
W badaniach przeprowadzonych w ramach programu
INICC (19) gestos¢ zachorowan na CA-UTI wynosita
8,9, w INICC (20) 6,5, w INICC (21) 6,3, w INICC
(22) 6,3, w INICC (23) 5,3. Podsumowujac uzyska-
ne wyniki mozna stwierdziC, ze ggstos¢ wystepowania
CA-UTI byta nizsza niz w innych badaniach. Dalsza
analiza tego zjawiska wskazuje na rzadsze stosowanie
cewnikéw moczowych w innych krajach (6,19-23) niz
ma to miejsce w Polsce.

W obecnych badaniach inne typy zakazen okre-
slonych jako HAI stanowilty 23% catej puli analizo-
wanych zakazen i byly to: zakazenia przewodu pokar-
mowego 11%, zakazenia miejsca operowanego (5%);
zakazenia skory i tkanek migkkich (4%) oraz inne
(3%). Podobna czgsto$¢ wystepowania zakazen szpi-
talnych rozpoznat Gordts 1 wsp. (5) w OIT w badaniu
wieloosrodkowym opartym na chorobowosci (point
prevelence survey — PPS): GI stanowity 4% (w puli
wszystkich zakazen szpitalnych); SSI 9%; SST — 3%.
Dokonujac dalszej analizy zauwazono, ze czgstos¢
wystepowania innych typéw zakazen szpitalnych byta
na podobnym poziomie. Zakazenia te nie majg az tak
powaznych skutkéw jak omawiane wczesniej gldwne
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of indicators between hospitals in this country. The
presented analysis of the results of infection monitoring
should be an inspiration for infection control teams
to conduct similar analyses and to publish them. The
presented results are the continuation of the monitoring
of healthcare-associated infections, which has been
conducted in the. St. Lukas District Hospital in Tarnéw
since 2001. Over this period, significant improvements
were made in the scope of most HAI rates, including
the reduction of major types of infections, including
bloodstream infections and pneumonia (15, 17, 28).
This results in improved quality of patient treatment.
Unfortunately, there are few such studies in Poland.

CONCLUSIONS

1. The most common types of infections in the studied
ICU were bloodstream infections and pneumonia.

2. The incidence rate of ventilator-associated
pneumonia remained at similar levels in the studied
ICU in subsequent years.

3. The incidence rate of central line-associated
bloodstream infections was decreased in three
consecutive years of the study, however, its increase
in the last year can prove the lack of stabilization
of preventive actions.

4. Catheter-associated urinary tract infections
occurred twice less frequently, which can suggest
poor detection of this type of infection.
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typy zakazen, przyczyniaja si¢ jednak do wydhuzenia
pobytu chorego w oddziale i mogg sprzyjac¢ kolejnym
zakazeniom.

Wsrod drobnoustrojow izolowanych z HAI domi-
nowaly: Acinetobacter baumannii 46 (27%), Staphy-
lococcus aureus 12 (21%), Enterococcus faecalis 17
(10%).

Przedstawione wyniki badan, moga by¢ pomocne
do rzetelnej oceny sytuacji epidemiologicznej danego
oddziatu intensywnej terapii, a nastgpne do konstru-
owania programoéw poprawy nadzoru nad zakazenia-
mi szpitalnymi. Na poziomie Polski badanie to moze
utatwi¢ poréwnania wskaznikow miedzy krajowymi
szpitalami. Zaprezentowana analiza wynikdw moni-
torowania zakazen powinna stanowi¢ inspiracje dla
zespolow kontroli zakazen do prowadzenia podob-
nych analiz i ich publikowania. Przedstawione wyniki
sg kontynuacja monitorowania zakazen zwigzanych
z opieka zdrowotna, ktére sg prowadzone w Szpitalu
Wojewédzkim im. Sw. Eukasza w Tarnowie od 2001
roku. W okresie tym nastgpita znaczna poprawa w za-
kresie wickszosci wskaznikow zakazen szpitalnych
W postaci zmniejszenia gtownych typoéw zakazen,
w tym zakazen krwi i zapalen ptuc (15,17,28). Skut-
kuje to poprawg jakosci leczenia chorych. Niestety, na
terenie Polski badania te sg nieliczne.

WNIOSKI

1. Najczesciej wystepujacymi typami zakazen w ba-
danym OIT byty zakazenia krwi i zapalenia ptuc.

2. Czgsto$¢ wystepowania zapalen ptuc zwigzanych
z respiratorem utrzymywata si¢ w badanym OIT
na podobnym poziomie w kolejnych latach.

3. Obnizono wskazniki zakazen krwi zwigzane
z cewnikiem centralnym w kolejnych trzech la-
tach trwania badania, jednak ich wzrost w ostat-
nim roku moze dowodzi¢ braky stabilizacji dziatan
profilaktycznych.

4. Zakazenia uktadu moczowego zwigzane z cewni-
kiem moczowym wystepowaly dwa razy rzadziej,
co moze sugerowac staba wykrywalnosc¢ tego typu
zakazen.
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