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ewowych lub/i z materialéw istotnych klinicznie. Diagnostyka mikrobiologiczna w kierunky
yoia karbapenemaz prowadzona byla w Laboratorium Mikrobiologii MSS. Szczepy
ﬂ e, ktore w tescie biochemicznym uzyskaty wynik dodatni zostaly wyslane do KORLD w
jznaczenia genu opornosci bla NDM. Do badafi referencyjnych przesytano jedynie pierwszy
tgatunku od danego pacjenta podejrzanego o wytwarzanie mechanizmu opornosci typu
penemazy. Jezeli dany szczep wyhodowano zarOwno z zakazenia jak i z kolonizacji to do
@ wysytano tylko szczep wyizolowany z zakazenia, natomiast na skierowaniu umieszczano
ldcje, Ze powyzszy szczep obecny jest takze w badaniu przesiewowym. Szczepy z
jwaym wynikiem testéw fenotypowych, biochemicznych genetycznych zostaly uznane jako
~dodatnie.
Opracowano ankiete badawczg, w ktérej zawarto parametry uzyskane z materialy
£2eg0 i ktére w dalszych etapach projektu byly analizowane. Materialem badawczym byla
fntacia medyczna z okresy hospitalizacji pacjentéw w MSS. W oparciu o dane 7 materiatu
£2ec0 przeprowadzono retrospektywnq analize epidemiologiczng przypadkow kolonizacji i
Szczepam1 Enterobacteriaceae - Klebsielly pneumoniae MBL i NDM na oddzialach
ych MSS. Otrzymane dane poddano analizie statystycznej przy uzyciu CSS Statistica
“ C., Tulsa, OK._ » USA). Na przeprowadzenie badania uzyskano zgode Komisji Bioetycznej
IWersytecie Medycznym w Eodzi nr RNN/239/18/KE.
iczba pacjentéw w grupie badanej w roku 2016 byta wyzsza niz w roku 2017 (p=0,011)iw
18 (p<0 ,008). W populacji badanej byly 44 kobiety (36,67%) i 76 mezczyzn (63,33%)
4108 Pacjentéw  stwierdzono choroby przewlekle (90,00%). Rzadziej raportowano
°tefaplf: W ciagu 6 miesiecy poprzedzajacych hospitalizacje (p=0 ,015) i inne czynniki
aZCmd (p<0,001 we wszystkich przypadkach). U 96 pacjentéw w wywiadzie w ciagu 6
poprzedzajqcych hospitalizacje stosowano antybiotykoterapie (80, 00%). Rzadziej

"0 obecnoge wenflondw donaczyniowych i cewnikéw (p=0,037) oraz inne czynniki




Wosenia (p<0,001 we wszystkich przypadkach). Wenflony donaczyniowe i cewniki

S u 84 pacjentt‘Jw (70,00%). Inne czynniki zakazenia raportowano z mniejszg czestoscig (W
rzypadku p >(),05).

estosé pobicrania materiatu do badan mikrobiologicznych w ciagu pierwszych 48 godzin

do szpitala w latach 2016, 2017 i 2018 nie roznila sig (p=0.141). Na podstawie
Sormularza oceny ryzyka przy przyjeciu do szpitala, u 86 pacjentow (71,67%) pobrano
) czasie pierwszych 48 godzin. W 45 przypadkach rozpoznano Klebsiella pneumoniae
1439), a u pozostatych 41 pacjentéw (47,67%) nie stwierdzono tego patogenu (p=0,541).
Skich zbadanych materiatach po uptywie 48 godzin od przyjecia do szpitala stwierdzono
SR lebsiella pneumoniae MBL.

Pgrupie badanej stwierdzono 113 przypadk6éw nosicielstwa Klebsiella pneumoniae MBL
) oraz 56 zakazen (46,67%). Wystapienie zakazenia bylo zwiazane z nosicielstwem
W pneumoniae MBL (p<0,001), jednak u 7 pacjentéw z grupy badanej (5,83%) wystapienie
@ nie bylo poprzedzone nosicielstwem. Z materialow istotnych klinicznie od chorych z
fz':akazenia wyhodowano lacznie 56 szczepéw Klebsiella pneumoniae MBL. Z podobna
88 izolowano je z wydzieliny z dolnych drég oddechowych oraz z moczu (p=0,430), istotnie
MiZ 2 innych materialéw. Zakazenia dolnych drég oddechowych wystepowaly czesciej od
Wkladu moczowego (p=0,037), zakazen rany (p<0,001), zakazefi uogdlnionych (p<0,001)
Rizeri uktady pokarmowego (p<0,001). Zakazenia ukiadu moczowego diagnozowano
Wiz 7akazenia rany (p=0,010), zakazenia uogélnione (p=0,010) i zakazenia ukiadu
Wego (p<0,001).

010 zaleznosé pomiedzy wybranymi parametrami u pacjentéw w grupie badanej, a
WWem i zakazeniem Klebsiella pneumoniae MBL. Nosicielstwu paleczek Klebsiella
e \p; w 9540 % towarzyszylo wystepowanie choréb przewleklych (cukrzyca,

Binos ¢ krazenia, niewydolno$c¢ nerek) (p<0,001).
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pneummr.fae MBL a podmiotem kierujagcym do hospitalizacji, (p=0,073), przebyciem

peracy,ill.\"iih w okresie do 6 miesiecy poprzedzajacych hospitalizacje w MSS (p=0,056),
choroby nowotworowej w wywiadzie i w trakcie leczenia, (p=0,083) oraz obecnoscia
sanu zapalnego (p=0,098). Odsetek zakazen paleczkami Klebsiella pneumoniae MBL u
. ktorzy w okresie 3 miesiecy poprzedzajacych hospitalizacje w MSS nie stosowali
ykoterapii (62,50%) byl wyzszy niz u pacjentéw, ktérzy stosowali antybiotykoterapie
) (p=0.041). Zakazenia pateczkami Klebsiella pneumoniae MBL wystepowaly czesciej u

W posiadajacych wenflony lub cewniki (p=0,028).

Uszyscy pacjenci w grupie badanej byli objeci izolacja kontaktowa, zaréwno w

fkach stwierdzenia Klebsiella pneumoniae MBL do 48 godzin jak i po uplywie 48 godzin od

# do szpitala. Liczba potwierdzonych szczepéw Klebsiella pneumoniae MBL/NDM w

JWyniosta 90, co stanowilo 75% przypadkow Klebsiella pneumoniae MBL.

Spostod 56 chorych z rozpoznanymi zakazeniami Klebsiella pneuminiae MBL w 52

Kach (92,86%) zastosowano antybiotykoterapie. W 12 przypadkach (21,43%) byla to

@pia antybiotykowa, a w pozostatych 40 przypadkach (71,43%) leczono pacjentéw co

8 dwoma antybiotykami (p<0,001). Antybiotyki beta-laktamowe stosowano istotnie czesciej

'Ghinolony (p=0.028), aminoglikozydy (p=0,021), karbapenemy (p=0,021), polimyksyny

Y 1 glikopeptydy (p=0,019). Wyniki antybiogramu ,wrazliwy” otrzymano dla

licych antybiotykéw: kolistyna (n=47), sulfametoksazol + trimetoprim  (n=20),
eyna (n=15), fosfomycyna (n=4) oraz imipenem (n=1). Wynik ,,wrazliwy” otrzymano dla

W Czescic niz dla kazdego innego antybiotyku (w kazdym przypadku p<0,001).

Wstod Pacjentéw leczonych antybiotykami w 48 przypadkach (85,71%) rozpoznano
B S7pitalne, 3 w pozostatych 4 przypadkach (14,29%) zakazenia pozaszpitalne paleczkami
" Pneumonige MBI, (p<0,001). Nie stwierdzono réznicy istotnej statystycznie pod

' UZyskania lub nieuzyskania poprawy klinicznej i normalizacji wynikéw badan



bryjnych po leczeniu pomiedzy grupami pacjentéw z zakazeniami pozaszpitalnymi i

ymi Klebsiella pneuminiae MBL (p=0,578).

Informacje ©0 szczepie alarmowym mialo w historii choroby umieszczone 78 ze 113

20w z nosicielstwem pateczek Klebsiella pneumoniae MBL (69,03%). W przypadku

enia bylo to 37 z 56 pacjentow (66,07%) (p=0,698).

porownano przebieg kliniczny 99 pacjentow (82,50%) z nosicielstwem i zakaZeniem

Wsiclla pneumoniae MBL. 7 analizy wylaczono 21 pacjentéw (17,50%), ktérzy zostali

gniesieni na inne oddzialy szpitalne i do innych szpitali, gdzie brak bylo informacji o

tecznym zakoniczeniu procesu leczniczego. Sposrdd analizowanych pacjentéw 70 zostalo

yisanych ze szpitala po zakoriczeniu procesu leczniczego (70,71%), a 29 pacjentéw (29,29%)
rlo (p<0,001). W 21 przypadkach (72,41%) zgony dotyczyly pacjentéw z zakazeniami, a w 8
_adkach (27,59%) tylko z nosicielstwem Klebsiella pneumoniae MBL (p<0,001). W 26
waypadkach (89,66%) zakazenie stanowilo wtérng przyczyne zgonu, a w 3 przypadkach (10,34%)
gieyezyne pierwotng (p<0,001). Zmarlo 20 z 75 oséb (26,67%) z potwierdzona obecnoscig

'ebs."e'h'a pneumoniae MBL/NDM w KORLD oraz 9 z 24 0s6b (37,5%) z obecnoscia Klebsiella

fleumoniae MBL, u ktorych nie potwierdzono Klebsiella pneumoniae MBL/NDM w KORLD

150.155).

1. Z przeprowadzonych badan wyciagnieto nastepujace wnioski:

I Gléwnymi czynnikami ryzyka obecnosci szczepOw Klebsiella pneuminiae MBL u objetych
Yadaniem pacjentdw byly choroby przewlekle, antybiotykoterapia w ciagu 6 miesiecy
:POPI'Zedzajqcych hospitalizacjg oraz stosowanie wenflonéw donaczyniowych i cewnikéw.

2 U prawie polowy pacjentow obecnoSci Klebsiella pneumoniae MBL towarzyszyly objawy
@kazenia, ktére najczesciej dotyczyly dolnych dr6g oddechowych i ukladu moczowego.

) Chociaz w zakazeniach objawowych Klebsiella pneumoniae MBL najczedciej stosowano
Wtybiotyki beta-laktamowe, to jednak najwigksza liczba wrazliwych szczepéw bakteryjnych

lotyczyta kolistyny.

Q77




jerdzenic W KORLD obecnosci szczepow Klebsiella pneumoniae MBL/NDM, ktére miato
\w % zbadanych przypadkow Klebsiella pneumoniae MBL, nie wplywalo na rokowanie dla
hw.

himo stowania zlozonej antybiotykoterapii zakazeniom Klebsiella pneumoniae MBL
yszy! wysoki odsetek zgondw, co uzasadnia konieczno$¢ aktualizacji i Scistego

egania wewnatrzszpitalnych procedur profilaktyki epidemiologicznej.
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10. Summary

i F: Analysis of Enterobacteriaceae cases - Klebsiella pneumoniae producing
. B carbapenemases (MBL/NDM) in the wards of the Mazovian Specialized

Jital in Radom in years 2016 —2018.

Recently, a rapid spread of Gram-negative Enterobacteriaceae producing carbapenemases
iilha metallo - B - lactamase (MBL) mechanism has been observed in Poland and worldwide. This
Menomenon represents a significant health care problem from both therapeutic and epidemiological
aspects.

The most recent significant epidemic threat in the hospital environment is Klebsiella
Weumoniae producing a new variant of MBL called NDM (New Delhi metallo - ( - lactamase),
Shich determines resistance to all B - lactam antibiotics, quinolones, as well as variable resistance

1 aminoglycosides and cotrimoxazole. Colonization with multi-drug resistant flora often occurs

" ing hospitalization.
i
The aims of the study were:
h- To assess the clinical significance of selected risk factors for carriage and infection with

Sierobacteriaceae - Klebsiella pneumoniae strains producing class B carbapenemases (MBL) in

Mtients treated in hospital wards of MSS in Radom in 2016-2018.

2 Analysis of prevention methods and targeted actions taken when Klebsiella pneumoniae MBL
Wins were identified and the prevention in an epidemic outbreak.

 ldentification of the most common infections caused by Klebsiella pneumoniae MBL.

i Phenotypic characteristics of Klebsiella pneumoniae MBL strains with consideration of the drug

TSistance profile to specific groups of chemotherapeutics.

J Analysis of the applied treatment and its results in patients with infections caused by Klebsiella

eumoniae MBL and MBL/NDM strains.




were reported less frequently (p<0.001 in all cases). Catheters were used in 84

s for infection
(70.00%)- Other infection factors were reported at a lower frequency (p>0.05 in each case).
llection rate for microbiological testing within the first 43 hours of hospital admission was
Wfferent between 2016, 2017, and 2018 (p=0.141). Based on data from the risk assessment form
Snission, 86 patients (71.67%) were swabbed within the first 48 hours. Klebsiella pneumoniae
I \was diagnosed in 45 cases (52.33%), and the remaining 41 patients (47.67%) did not show
3 pathogen (p=0.541). Klebsiella pneumoniae MBL was detected in all the specimens collected
bours after admission.
There were 113 cases of Klebsiella pneumoniae MBL carriage (94.17%) and 56 infections
_';T; ;) in the study group. The onset of infection was associated with Klebsiella pneumoniae
MBL carriage (p<0.001), but in 7 patients of the study group (5.83%) the onset of infection was not
gteded by the carriage period. A total of 56 Klebsiella pneumoniae MBL strains were cultured
i clinically relevant specimens from symptomatic patients. They were isolated with similar
Wquency from lower respiratory tract secretions and urine (p=0.430), significantly more frequently
i from other sources. Lower respiratory tract infections were more common than urinary tract
Bifections (p=0.037), wound infections (p<0.001), generalized infections (p<0.001), and
WiStrointestinal infections (p<0.001). Urinary tract infections were diagnosed more frequently than
Wund infections (p=0.010), generalized infections (p=0.010), and gastrointestinal infections
19<0,001).

The relationship between selected parameters in patients in the study group and Klebsiella

Weumoniae MBI carriage and infection was evaluated. Carriage of Klebsiella pneumoniae MBL in

B40% was accompanied by the presence of chronic diseases (diabetes, circulatory failure, renal

Bilure) (p<0.001).
There was no association between the presence or absence of Klebsiella pneumoniae MBL
“ATiage and median age of patients, age of patients under 75 and over 75, gender of patients,

Mesence of chronic infections (hepatitis B, hepatitis C, tuberculosis, HIV infection), Hepatitis B




. yaccination, use of cosmetic procedures (piercings, tattoos) before hospitalization, the

.ce of neglected skin lesions and bedsores, possession of addictions (alcohol, nicotine, drugs,

QOIiCS). dialysis therapy, carrying an alarm pathogen other than Klebsiella pneumoniae MBL
admission, whether the patient was conscious or unconscious, presence of nutritional
grders. hospitalization in a separate room or in a shared room, having undergone surgery within 6
ihs preceding hospitalization in MSS, coexistence of neoplastic disease in medical history and
Wnng treatment, antibiotic therapy administered within 3 months preceding hospitalization in
88, patients with catheters or intravesical catheters, and acute inflammatory conditions. There

W a statistically significant association between the entity referring to the MSS unit and Klebsiella

wumoniae MBL carriage (p=0.034).

' | Klebsiella pneumoniae MBL infection was accompanied by chronic disease in 85.71%
#0.001). There was no association between the presence or absence of Klebsiella pneumoniae
BL infection and the median age of patients, age of patients up to 75 years and over 75 years,

#ider of patients, prevalence, hepatitis B virus vaccination of patients, use of cosmetic procedures

flire hospitalization, presence of neglected skin lesions and bedsores, the presence of addictions,

| Balysis therapy, carriage of an alert pathogen other than Klebsiella pneumoniae MBL before
i ission, whether the patient was conscious or unconscious, the presence of nutritional disorders,

i Wibitalization in a separate room or a shared room in the MSS. The associations between the
HiCe or absence of Klebsiella pneumoniae MBL infection and the referring entity, (p=0.073), the

i8ence of surgery within six months preceding hospitalization in MSS (p=0.056), the absence of

u Ignancy in the history and during treatment, (p=0.083) and the presence of acute inflammation

0098) were on the verge of statistical significance. The percentage of Klebsiella pneumoniae

YL infections in patients who had not received antibiotic therapy in the three months before
alization in MSS (62.50%) was higher than in patients who had received antibiotic treatment

.‘71%) (p=0.041). Klebsiella pneumoniae MBL infections were more common in patients with

I “eterg (p=0.028).



All patients in the study group were placed on contact isolation, both in cases where
Seiella pnmmanf'cw MBL was found up to 48 hours and 48 hours after admission. The number of
—od Klebsiella pneumoniae MBL/NDM strains in KORLD was 90, representing 75% of
phsiellc pneumoniae MBL cases.

it of 56 patients diagnosed with Klebsiella pneuminiae MBL infections, 52 cases (92.86%)

weeived antibiotic therapy. In 12 cases (21.43%) it was antibiotic monotherapy and in remaining 40

sases (7 1.43%) patients were treated with at least two antibiotics (p<0.001). Beta-lactam antibiotics

o used significantly more than fluoroquinolones (p=0.028), aminoglycosides (p=0.021),
Lbapenems (p=0.021), polymyxins (p=0.019) and glycopeptides (p=0.019). The outcome

~ W sceptible” in the antibiogram was obtained for the following antibiotics: colistin (n=47),
Slfamethoxazole + trimethoprim (n=20), gentamicin (n=15), fosfomycin (n=4) and imipenem

&n=i}. A "sensitive" result was obtained for colistin more often than for any other antibiotic

I?:[_p<0.ll(}l in each case).

| Among patients treated with antibiotics, 48 cases (85.71%) were diagnosed with nosocomial
infection and the remaining 4 cases (14.29%) were diagnosed with out-of-hospital Klebsiella
pneumoniae MBL infection (p<0.001). There was no statistically significant difference in achieving
or failing to achieve clinical improvement and normalization of laboratory results after treatment
between the groups of patients with out-of-hospital and in-hospital Klebsiella pneuminiae MBL
infections (p=0.578).

Alert strain information had been placed in the medical history of 78 of 113 patients with
Klebsiella pneumoniae MBL carriage (69.03%). In case of infection, 37 of 56 patients (66.07%) had
it (p=0.698).

The clinical course of 99 patients (82.50%) with Klebsiella pneumoniae MBL carriage and
infection was compared. Twenty-one patients (17.50%) transferred to other hospital wards and

hospitals with no information about the outcome were excluded from the analysis. Of the analyzed

patients, 70 patients were discharged from the hospital after the completion of the treatment process




19%), and 29 patients (29.29%) died (p<0.001). The deaths occurred in 21 cases (72.41%) of

jents with infections and 8 cases (27.59%) of the patients carrying Klebsiella pneumoniae

'-p<0.001). In 26 cases (89.66%) infection was the secondary cause of death and in 3 cases

L (
%) the pr
lla pneumoniae MBL/NDM in KORLD and 9 out of 24 p
umoniae MBL/NDM was not confirmed in KORLD died

imary cause (p<0.001). Twenty out of 75 patients (26.67%) with confirmed

ebsic atients (37.5%) with Klebsiella

Sumoniae MBL in whom Klebsiella pne

#0.155).
The following conclusions were drawn from the study:

I The main risk factors for the presence of Klebsiella pneuminiae MBL strains in the included

Siients were chronic diseases, antibiotic therapy in the six months preceding hospitalization, and

|
e use of catheters.

) In almost half of the patients, Klebsiella pneumoniae MBL was associated with the symptoms of

ifection, which most often involved the lower respiratory tract and urinary tract.

3] Although Dbeta-lactam antibiotics were most commonly used in symptomatic Klebsiella

‘meumoniae MBL infections, colistin had the highest number of susceptible bacterial strains.

4) Confirmation of Klebsiella pneumoniae MBL/NDM strains in KORLD, which occurred in % of

fhe Klebsiella pneumoniae MBL cases examined, did not affect patient pro gnosis.

5) Despite the use of complex antibiotic therapy, Klebsiella pneumoniae MBL infections were

accompanied by high mortality, which justifies the need to update and strictly adhere to

intrahospital procedures for epidemiological prophylaxis.




