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Rod Acinetobacter broji 57 imenovanih vrsta:

TABLE 1. Updated list of validated named species of Acinetobacter

Commonly found human pathogens emergentni bolni¢ki
A. baumannii (genospecies 2)
A. nosocomialis (genospecies 13TU)
A. pittii (genospecies 3)
A. calcoaceticus (genospecies 1)

patogen 21. stoljeca

Uncommon organisms in clinical infections
A baylyi A guillouiae A Lwoffii A soli
A beijerinckii A gyllenbergii A nectaris A tandoti
A bereziniae A. haemolyticus A. parvus A tjernbergiae
A boissiert A harbinensis A puyangensis A townert
A bouvetii A. indicus A gingfengensis A. ursingii
A brisouit A. johnsonii A radioresistens A venetianus
A gerneri A junii A rudis
A grimontii® A kookii A. schindlert

“Synonym of A. junii.

http://apps.szu.cz/anemec/Classification.pdf




Pojava bakterija visestruko rezistentnih na antibiotike globalni je
problem 21. stoljeca.
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Osobito je zabrinjavajuci razvoj rezistencije na karbapeneme.

(7@ World Health

WE®Y Organization
Media centre Eﬁ;&f;&(}s&l’tﬁu'
WHO publishes list of bacteria for which new ‘
antibiotics are urgently needed

tuberculosis
Tuberculosis

Mews release

27 FEBRUARY 2017 | GEMEWVA - WHO today published its first ever list of
antibiotic-resistant "prionity pathogens" — a catalogue of 12 families of bacteria that
pose the greatest threat to human health.

he WHO priority list
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Acinetobacter baumannii

- rezistencija na antibiotike u razdoblju od 1.10. - 31.12. 2015.
zbirni prikaz izolata iz 38 centra u RH

- antibiotic resistance for the period 1.10. - 31.12. 2015.
summary results for the isolates from 38 centers in Croatia

ANTIBIOTIK Broj izolata _ Yorezistentnih Raspon lokalnih
ANTIBIOTIC | No. of isolates | (% intermedijarnih) izolata rezultata*

% of resistant

g al results®
(% of intermediate) isolates Ran’-'e of local results

Ampicillin + 1 693 44 (11) 0(8)-85(0)
sulbactam
Meropenem 1724 66 (0) - 98 (0)
Imipenem 1726 66 (0) - 98 (0)
10% U 2008 . g . ‘ Ciprofloxacin 1 681 91 (0) 77 (0) - 100 (0)
Gentamicin 1726 84 (0) 65 (0) - 100 (0)
Netilmicin 1301 83 (0) 56 (0) - 100 (0)
Amikacin 1 705 79 (2) 39 (0)-93 (0)
Co-trimaxazole 1 633 76 (4) 52 (7) - 10050)

Colistin 1342 0 (0) 0(0)-6(0)




Rezistencija na karbapeneme u pravilu je povezana s rezistencijom na
vise klasa antibiotika. Razlikujemo:

* senzitivni - osjetljivi na sve antibiotike;

e viSestruko rezistentni (MDR, multidrug-resistant) - neosjetljivi na
>1 agensa u 23 antimikrobne kategorije;

e prosireno rezistentni (XDR, extensively drug-resistant) - neosjetljivi
na 21 agens u svim izuzev £2 antimikrobne kategorije;

e sveopce rezistentni (PDR, pandrug-resistant) - neosjetljivi na sve
agense u svim antimikrobnim kategorijama.

Clin Microbiol Infect. 2012 Mar;18(3).268-81. doi: 10.1111/.1469-0691.2011.03570.x. Epub 2011 Jul 27.

Multidrug-resistant, extensively drug-resistant and pandrug-resistant bacteria: an international

expert proposal for interim standard definitions for acquired resistance.

Maqiorakos AP', Srinivasan A, Carey RB, Carmeli Y, Falagas ME, Giske CG, Harbarth S, Hindler JF, Kahimeter G, Olsson-Liliequist B, Paterson DL, Rice
LB, Stelling J, Struelens MJ, Vatopoulos A, Weber JT, Monnet DL.




Proportion of carbapenem resistant A. baumannii

clustering with the International clonal lineages (N = 492)
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Higgins PG et al. 2010. Global spread of carbapenem-resistant Acinetobacter baumannii. JAC 65:233-8




Osim epidemija u bolnicama, A. baumannii se pojavljuje i kao
uzrocnik akutnih izvanbolnickih infekcija.

Akutne sporadicne infekcije ukazuju na moguci izvor A. baumannii
izvan bolnickog okruzenja.
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Do 2010. A. baumannii se smatrao ekskluzivhim bolnickim
patogenom.

Nakon 2010. javljaju se nalazi ovog patogena izvan bolnickog
okruzenja:

e voda rijeke Seine (2010.) — 1 izolat

e sirove bolnicke vode u Brazilu (2011.) — 3 izolata

e sirove i klorirane bolnicke vode u Kini (2013.) —9i 1 izolat

e prirodni okolis u Hrvatskoj (2014. ...)



Prisutnost bakterije A. baumannii u prirodnom okoliSu je od
posebnog znacaja, buduci da nije razjasnjena veza izmedu okolisnih
izolata i pojave humanih infekcija.

Za A. baumannii nisu razrijeseni:

* nacin ulaska u bolnicko okruzenije,

* Sirenje iz bolnickog okruzenja u prirodni okolis,
e prirodno staniste.
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It

u prirodnom okolisu, predstavljajuci javnozdravstveni rizik.




Cilj istrazivanja:

pregled prisutnosti visestruko rezistentnih A. baumannii u prirodnom
okoliSu pod utjecajem krutog i tekuceg otpada u Hrvatskoj.
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-

Ne postoji jednostavan protokol za izolaciju vijabilnih A. baumannii iz

- okolidnih uzoraka.

f‘_Bél{terijsku vrstu A. baumannii obicno preraste popratna flora ¢ak i na
selektivnim i diferencijalnim podlogama.
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CHROMagar™

www.CHROMagar.co

For detection of Acinetobacter and MDR Acinetobacter sp.

- Background
. .
acteria wide pre the nature, Acinet fer has the capat
- \ l In hosp
1ZINg 1 ! 1a toodstuft
healthy people but are life threatening
- ofrter { teg omial infectior i ensive care 1
‘%1 use NOsSocomial pns nia, bacteraen
~
~ ACIN [ omi e
- ts often VDR 10lond
b bidit
‘ 1N IS 5§ eaucs
1pid ent
1 CO prey
For de p
* A
e Ot
B Medium Performance
e Gram(+) bacteria and yeasts <I> One unique Red colour: Detection of A. baumanii from traditional culture media
Sl might be a difficult and tedious task due to the abundance of background flora found
in collected specimens, especially when using media based on differentiation by the
lactose/non-lactose fermentation ability. To overcome these difficulties, CHROMagar
For detection of MDR Acinetobacter sp Acinetobacter was designed as a highly selective medium, allowing the orO\\th of
iing the optional suppiement CR102 Acinetobacter in conspiciously red colonies, after overnight incubation.



lzolacija A. baumannii provedena je na komercijalnom CHROMagar
Acinetobacter oplemenjenom s 15 mg/L cefsulodina nakon inkubacije
na 42°C/48h.
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Identifikacija okolisnih izolata |

Ciste kulture suspektnih A. baumannii porasle na 42°C na hranjivom
agaru se najprije karakteriziraju rutinskim bakterioloskim tehnikama:
Gram negativni kokobacili, oksidaza negativni, katalaza pozitivni,
tipicne reakcije na Kliglerovom zeljeznom agaru.




Identifikacija okolisnih izolata Il

Potvrda identifikacije:

v’ matricom potpomognuta ionizacija laserskom desorpcijom
spektrometrom masa s vremenom proleta - MALDI-TOF MS (Microflex
LT, Bruker Daltonics) na stani¢nim ekstraktima

AnalyteNam‘ Analytel | Organism(bes | ScoreValu | Organism(secon | ScoreValu

e

ﬂ(++)(A)‘ S 2/6
B_2(++)(A)‘ S 2/5
B_3(++)(A)‘ OB 3929

@(H)(A)‘ S 2/7

@(H)(A)‘

t match)

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

d best match)

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

Acinetobacter
baumannii

Range Description || Symbols | Color |

2.300 ... 3.000 highly probable species identification (+++) || green |
secure genus identification, probable species identification (++) || green |

1.700 ... 1.999 probable genus identification (+) || yellow |

(-) | red | 17

I
I
2.000...2.299 |
I
I

0.000 ... 1.699




Identifikacija okolisnih izolata lIli

Potvrda identifikacije:

v amplifikacija i sekvenciranje gena za B-podjedinicu RNA-polimeraze
(rpoB)

@ EF6 KT314189
@ IN4 KT314188
@ IN12 KT346359
@ EF2 KT314186
@ IN18 KT314190
Acinetobacter baumannii CP007535
@ IN10 KT314187
Acinetobacter pittii CIP70 15 DQ207479
Acinetobacter junii CIP 64 5 DQ207486
Moraxella catarrhalis CP008804




oel-ele oToreza u p 3 em PO =
0 egquUencCe DINE) analiza sedad 0
oena (cpn6U A, gItA, p °CA, rpib, and rpob), OXTord shema
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= P11
L
- Gene locus/allele Sequence  Clonal IC
- . type complex e
Isolate gltA | gyrB | gdhB | recA | cpn60 | gpi | rpoD P : ot
| -
'OB3831 1 3 3 2 2 | 96 | 119® 142132 92 2
OB 3929 1 3 3 2 2 96 3 195 92 2
OB 3930 1 3 3 2 2 100 3 425 92 2
OB4027 1 | 3 3 | 2 2 96 119° 1421° 92 2
.r[};'r . £
f 2 OoB4138 1 | 3 3 2 2 9% | 3 195 92 2
S2/1 1 3 3 2 2 96 3 195 92 2
S2/2 1 3 3 2 2 96 3 195 92 2
IN32 1 3 3 2 2 96 3 195 92 2




Profili antibiotske rezistencije |

v’ Vitek 2 sistem te E-test, razrjedenje u bujonu
v tumacdenje prema EUCAST i CLSI kriterijima za klini¢ke izolate

olate MEM IPM CIP LVX TOB GEN AMK MIN SAM TIM SXT CsT
OB 3831 >16R >16R >4R 8R >16R >16R >64R 8 16' 128R >320R <0.5
OB 3929 >16R >16R >4R 4R >16R >16R >64R p) 16' 128R >320R <0.5
OB 3930 >16R >16R >4R 4R <1 <1 16' p) 16' 128R >320R <0.5
OB 4027 >16R >16R >4R 8R >16R >16R >64R 8 4 >128R >320R <0.5
OB 4138 >16R >16R >4R 8R >16R >16R >64R >16R 16' 128R <20 <0.5
s2/1 >16R >16R >4R 8R >16R >16R >64R 4 8 128R >320R <0.5
52/2 >16R 8 R <2 128R >320R >16R
s2/3 >16R >16R 8 >128R >320R <0.5
s2/4 8! >16R 4 64! >320R >16R
s1/1 >16R >16R <2 >128R >320R <0.5
s2/5 >16R >16R >32R >128R <20 <0.5
s2/6 >16R >16R >32R >128R <20 <0.5
S2/7 >16R >16R >32R >128R <20 <0.5
S2/8 >16R >16R >32R >128R <20 <0.5
s2/9 S S 16' >128R 160R <0.5
$2/10 8! >16R 4 64! >320R >16R
IN32 >16R >16R 16' 128R >320R <0.5
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Profili antibiotske rezistencije Il
v’ U karbapenem rezistentnih izolata utvrduje se prisutnost gena

bla oys-51-1iker P10 0xa-23-liker P10 0xa-55-1iker P10 0xa-40-1ike | PlO0xA-123-1ke TMETODOM
visestruke lancane reakcije polimerazom (multiplex PCR)

@ IN12 oxa51 KT284731

@ EF2 oxa51 KT284735

8778-0xa51 LN611405

100 | @ IN10 oxa51 KT284732

@ IN18 oxa51 KT284733

@ IN4 oxa51 KT284730

SR355-oxab1-like KJ584924
@ EF6 oxa51 KT284734
A IN4 0xa23 KT284736

MBS 1011121314K1K2K3 M

- —-—
—
-
- -
-

— OXB 23 A EF2 oxa23 KT284737
iy ABO030 CP009257
xXa L
oxa 58 A IN18 oxa23 KT284738

6344/13 LN558579
oxar2 AY739646
Il IN12 oxa40 KT284739
AB285 oxa40 GU199040
741 pBA49 oxa24 JN207494

oxadl-like




A. baumannii u tlu

Jedan izolat A. baumannii je slucajno izoliran iz 0.1g kiselog (pH=2.55)
paleotla u napustenom kamenolomu Sveti Lovrec u Istri.

AEM

Occurrence of an Environmental Acinetobacter baumannii Strain
Similar to a Clinical Isolate in Paleosol from Croatia

Jasna Hrenovic,® Goran Durn,” lvana Goic-Barisic,® Ana Kovacic®

Over the past decade, bacteria of the genus Acinetobacter have em

breaks of Acinetobacter infections are considered to be caused excli .
ronments. The natural habitats of clinically important multiresist;

report an incidental finding of a viable multidrug-resistant strain

paleosol from Croatia. The environmental isolate of A. baumanni3

hospital in this geographic area and was resistant to gentamicin, t

cin. In paleosol, the isolate was able to survive a low pH (3.37), des|

of A. baumannii in paleosol is illegally disposed waste of external

The bacteria could have been leached from waste by storm water a s

but at that
susceptible to
- spp. have an in-




A. baumannii u tlu

Minimalne inhibitorne koncentracije (MIC) testiranih antibiotika® prema okoliSnom
izolatu A. baumannii. R — rezistentni prema EUCAST i CLSI kriterijima.

2karbapenemi (MEM-meropenem, IMI-imipenem), fluorokinoloni (CIP-ciprofloxacin,
LVX-levofloxacin), aminoglikozidi (TOB-tobramycin, = GEN-gentamicin, AMK-
amikacin), tetraciklini (MIN-minocycline), penicilin/B-laktamazni inhibitori (SAM-
ampicillin/sulbactam, TIM-ticarcillin/clavulanic acid), inhibitori folatnog puta (SXT-
trimethoprim/sulfamethoxazole), polimiksini (CST-colistin).

Paleosol

MEM

IPM

CIP

(A

TOB

GEN

AMK

SAM

SXT

CST

<0.5

<0.5

>AR

4R

>16R

160R

<0.5
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A. baumannii u tlu

MDR A. baumannii iz paleotla je srodan klinickom izolatu iz bolnice u

Puli.
Ova nesporogena bakterija moze prezivjeti kiseli pH tla tijekom 2 dana,

susenje i visoku temperaturu od 50°C.
Vjerojatan izvor A. baumannii u paleotlu je ilegalno odbacen bolnicki

kruti otpad u okolici napustenog kamenoloma.

i s B35 - PFGE A. baumarmii 4 entries

[} I 2 B
ol isolate

environment
Hospital Pula
EUN
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A. baumannii u tlu

Tri izolata A. baumannii izdvojena su iz 0.01-1g tla na odlagalistu
otpada Sovjak iznad Rijeke.

Sci Total Environ. 2017 Dec 31,607-608:1049-1055. doi: 10.1016/].scitotenv.2017.07.108. Epub 2017 Jul 27.

Extensively and multi drug-resistant Acinetobacter baumannii recovered from technosol at a
dump site in Croatia.

Hrenovic J', Durn G2, Music MS', Dekic 8", Troskot-Corbic T2, Skoric D.

+ Author information

Abstract S 2
In a karst pit above City of Rijeka in Croatia the hazardo S

was periodically used as an illegal dump site. The surfad

geochemically and bacteriologically. From the technosol

Acinetobacter baumannii were recovered. Isolates from

isolates: the affiliation to IC1 and 2. multi-drug resistant .
carbapenem resistance mediated by blagya72 and blag; ‘

o

D v A “ 3 ‘ o4 . -
isolates were able to survive in contact with technosol d o T g
technosol was the illegally disposed hospital waste. Profe “? }ﬁ"ﬁ‘h‘ %g\ G‘.W’. N i
the spread of clinically important A. baumannii in Nature s e e ,.: - “‘ﬁ’ V4 < ) ¥ ;'*-"ﬂ,,,“ 5y

“t - B el fe
Copyright ® 2017 Elsevier B.V. All rights reserved. ~ S —— e “4 p
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KEYWORDS: Bacteria; Environment; Hydrocarbons; Tar; Waste

DOl 10.1016/i.scitotenv.2017.07.108




A. baumannii u tlu

Minimalne inhibitorne koncentracije (MIC) testiranih antibiotika® prema okolisSnim
izolatima A. baumannii. ® - resistentni, ' — intermedijarni prema EUCAST i CLSI
kriterijima.

2 karbapenemi (MEM-meropenem, IMI-imipenem), fluorokinoloni (CIP-ciprofloxacin,
LVX-levofloxacin), aminoglikozidi (TOB-tobramycin, = GEN-gentamicin, AMK-
amikacin), tetraciklini (MIN-minocycline), penicilin/B-laktamazni inhibitori (SAM-
ampicillin/sulbactam, TIM-ticarcillin/clavulanic acid), inhibitori folatnog puta (SXT-
trimethoprim/sulfamethoxazole), polimiksini (CST-colistin).

MEM IPM CIP LVX | TOB | GEN | AMK | MIN | SAM | TIM SXT CST

Sovjakl | >1gr | >16F | 24F | 4R | <1 | <1 | 32F | <1 | 16' | 2128% | <20 | <05

Sovjak2 | sq6R | »16R | 24R | 4R | <1 | <1 | 16' | <1 | 16' | 21287 | <20 | <0.5

Sovjak3 | >16R | »16R | 24R | 4R | <1 | <1 | >64R | 8 | 16' | 2128% | 23207 | <0.5
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A. baumannii u tlu

Izolati A. baumannii iz tla na Sovjaku dijele mnoge osobine opisane za

klinicke izolate:

pripadnost IC1 i 2 (u Hrvatskoj opisani od 2002. i 2009.)

MDR/XDR profil antibiotske rezistencije

rezistenciju na karbapeneme posredovanu genima blagy7, |

blagypr3.ie

Izolat Sequence Clonal
type complex

Sovjak 1 231 109
Sovjak 2 231 109
Sovjak 3 195 92

Vjerojatan izvor
A. baumannii je

IC
type

1

blaOXA

& 52 KYT81178
& S1KYT81179

oxadl ABZ285 GU193040 oxa40-like

ﬁ oxaZd4 pBA4T JN207494

oxard AY 739646
6344/13 LN55EB5TY

ZZABE1-0xa23 KP203815
oxa23-like

ilegalno odbacen
bolnicki kruti
otpad.

ABD30 CPO09257

A 53 KYTE1TT




A. baumannii u tlu

Tlo u vrtaci na odlagalistu otpada Sovjak sadrzavalo je 76 wt% naftnih
ugljikovodika: zasi¢eni ugljikovodici 33; aromatski ugljikovodici 14;
smole 8; asfalteni 46.

karakteristi¢no za
uzorke podvrgnute
atmosferilijama i
biodegradaciji

~ ey " |.nM_|L | ‘ ) |
.,“leW-JUvJ ubd WAL, n/ily oo JLM_J LJIWU\J M _J |‘

/\AMMH/\“«/ lw\,uw‘,,\ﬂ, )lr\

Nt

@ © gLJW"'JMﬂ
. B 4
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Plinski kromatogram alkanske frakcije: gubitak laganih ugljikovodika do

n-C23 te nerazlucena grba u visSem molekularnom rangu.
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A. baumannii u tlu

|zolati se umnazaju i prezivljavaju u tehnotlu 70 dana.
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Prezivljavanje izolata A. baumannii u prirodnoj izvorskoj vodi

(kontrola) i prirodnoj izvorskoj void s 10% tehnotla.



A. baumannii u bolnickim vodama

Bolnicke vode u Hrvatskoj se bez pred-tretmana ispustaju u zajednicki
kanalizacijski sustav.

Uzorkovanje izvrseno u glavnom revizionom oknu jedne Zagrebacke
bolnice. Izolati iz otpadnih voda su usporedeni s klinickim izolatima
prikupljenim iz iste bolnice u istom vremenskom periodu pracenja.

J Hosp Infect. 2017 Aug;96(4):323-327. doi: 10.1016/].jhin.2017.04.005. Epub 2017 Apr 11.

Emission of extensively-drug-resistant Acinetobacter baumannii from hospital settings to the
natural environment.

Seruga Music M', Hrenovic J2, Goic-Barisic 12, Hunjak B#, Skoric D', lvankovic T'.

+ Author information

Abstract
BACKGROUND: Acinetobacter baumannii is a leading emerging pathogen that is frequently recovered from patients during hospital
outbreaks. The role of environmental A. baumannii reservoirs is therefore of great concern worldwide.

AIM: To investigate the connection between A. baumannii causing hospital outbreaks and environmental isolates from hospital
wastewater, urban sewage and river water as the final natural recipient of wastewaters.

METHODS: Clinical isolates from patients with hospital-acquired pneumonia and environmental isolates from water were collected
during a two-month monitoring period. Recovery of A. baumannii was performed using CHROMagar Acinetobacter plates, incubated at
42°C for 48 h. Identification was performed by matrix-assisted laser desorption ionization-time of flight mass spectrometry and
analyses of rpoB gene. The antibiotic resistance profiles were interpreted according to criteria given for clinical isolates of

A. baumannii. The sequence types (ST) were retrieved by multi-locus sequence typing.

RESULTS: Fourteen of 19 isolates recovered from patients, hospital wastewaters, urban sewage and river water belonged to ST-195
The remaining five isolates recovered from patients and river water were assigned to ST-1421. All isolates showed very strong
relatedness and clustered into CC92, which corresponds to IC2. All isolates were non-susceptible to at least one agent in all but two or
fewer antimicrobial categories, and thus were classified as 'extensively-drug-resistant' (XDR). Heteroresistance to colistin was found in
two isolates from hospital wastewater.

CONCLUSION: Close relatedness of clinical and environmental isolates suggests the emission of XDR A. baumannii via the untreated 30
hospital wastewater in the natural environment




A. baumannii u bolnickim vodama

10 izolata izdvojeno je iz 0.001 - 0.01 mL bolnicke vode.

Izolat Porijeklo Datum Sekvencijski tip  Internacionalni
izolacije klon

OB 3929 Trahealni aspirat 18.9. 2015 195 2

OB 4138 Bronhialni aspirat 2.10. 2015 195
S2/1 195
S2/2 195
S2/3 27.8.2015 195
S2/4 195
S1/1 Bolnicka otpadna 195
S2/5 voda 195
S2/6 195
S2/7 6. 10. 2015 195
S2/8 195
S2/9 195

N NININDNINDNDNDNDNN

A. baumannii iz bolnickih voda i klinicki izolati pripadaju istom ST.
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A. baumannii u bolnickim vodama

MIC vrijednosti antibiotika (mg/L)
Izolat TOB GEN AMK @ MIN SAM
OB 3929 >16R | >16R | >64R 16/
OB 4138 >16R | >16R | >64R
S2/1 >16R | >16R | >64R
S2/2 >16R 8R >64R
S2/3 >16R | >16R | >64R
S2/4 8R >16R >64R
S1/1 >16R >16R >64R
S2/5 >16R | >16R 8
S2/6 >16R | >16R 8
S2/7 >16R | >16R 8
S2/8 >16R | >16R 8
S2/9 >16R | >16R 8

Svi izolati proSireno rezistentni (XDR).




A. baumannii u rijeci

Cetiri izolata A. baumannii izdvojena su iz 10mL vode rijeke Save
nizvodno Zagreba nakon ulijevanja urbanih otpadnih voda u rijeku kao
prirodni prijemnik.

Journal of Hospital Infection

Available online 11 April 2017
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Emission of extensively-drug-resistant Acinetobacter
baumannii from hospital settings to the natural environment
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Summary

Background

Acinetobacter baumanniiis a leading emerging pathogen that is frequently recovered
from patients during hospital outbreaks. The role of environmental A. baumannii
reservoirs is therefore of great concern worldwide.

Aim

To investigate the connection between A. baumannii causing hospital outbreaks and
environmental isolates from hospital wastewater, urban sewage and river water as the
final natural recipient of wastewaters.




Izolat Porijeklo Datum  Sekvencijski Internacionalni A. baumannii u rijeci
izolacije tip klon

OB 3831 Sputum 11.9. 2015 1421 2 2

OB 3929 | Trahealniaspirat | 18.9.2015 195 2

OB 4027 Sputum 24.9. 2015 1421 @
OB 4138 @ Bronhialni aspirat | 2. 10. 2015 195 2 A. baumannii iz
Save pripadaju
istom ST kao i
klinicki izolati,
izolati iz
bolnickih voda i
skupne
kanalizacije.

S2/1 195
S2/2 195
S2/3 27. 8. 2015 195
S2/4 195
S1/1 Bolnicka otpadna 195
S2/5 voda 195
S2/6 195
S2/7 6. 10. 2015 195
S2/8 195
S2/9 195
IN32 Skupna kanalizacija | 23. 9. 2015

Sava3

Savad Voda rijeke Save 11. 10.

Savab 2015

Savab

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2




A. baumannii u rijeci

Izolat MIC vrijednosti antibiotika (mg/L)

LVvX = TOB | GEN | AMK MIN | SAM TIM SXT | CST

>8R | >16R | >16R | >64R | 4 16 >128R | >320R | <0.5
>8R <1 8R 16 8 8 >128R | >320R | <0.5
>8R | >16R | >16R | >64R @ 8! >128% | <20 | <0.5
>8R | >16R | >168 | >64R | 4 >128R | >320R | <0.5

Svi izolati prosSireno rezistentni (XDR).

Bolnicke vode u Zagrebu se bez pred-tretmana ispustaju u zajednicki
kanalizacijski sustav.

Otpadne vode iz skupnog kanalizacijskog sustava se s ili bez
procCis¢avanja ispustaju u prirodni prijemnik, rijeku Savu.

Najvjerojatniji izvor A. baumannii u Savi su bolnicke i posljedicno
urbane otpadne vode.

- bolnicka . - prirodni
voda prijemnik .




A. baumannii u komunalnim vodama

Komunalne vode u Zagrebu sastavljene su od kucanskih, bolnickih,

industrijskih i oborinskih otpadnih voda.
Uzorkovanje izvrSeno na centralnom uredaju za prociscavanje

otpadnih voda grada Zagreba.

RESEARCH ARTICLE
Carbapenem-resistant isolates of Acinetobacter
baumannii in a municipal wastewater treatment plant,
Croatia, 2014

Correspondence: Jasna Hrenovic (jasna.hrenovicg@blol.pmf.hr)




A. baumannii u komunalnim vodama

Izolat Sekvencijski tip Internacionalni klon
Ulazna voda ST-195 1IC2
ST-195 IC2
ST-195 IC2
ST-1526 neklonski
Aktivni mulj ST-195 1IC2
ST-195 IC2
Digestirani mulj ST-1525 neklonski
ST-231 IC1
ST-195 1IC2
ST-195 1IC2
Izlazna voda ST-195 1IC2
ST-195 1IC2
ST-1523 neklonski
ST-231 IC1
ST-195 1IC2

A. baumannii izdvojeni iz svake faze prociscavanja vode,
osim stabiliziranog viska mulja (pH 12).




A. baumannii u komunalnim vodama

M osjetljivi B MDR 0 XDR H PDR
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Aktivni mulj Digestirani mulj

Stupnjevi procis¢avanja

Profil antibiotske osjetljivosti 119 izolata A. baumannii izdvojenih iz
razliCitih stupnjeva prociscavanja otpadnih voda.

Broj izolata: ulaz 45; aktivni mulj 18; digestirani mulj 20; izlaz 36.
38




A. baumannii u komunalnim vodama

87% izolata rezistentno na karbapeneme i veéinu
ostalih antibiotika, IC 1 i 2 = klinicki znacajni

13% izolata senzitivho na sve antibiotike, neklonski =
nativni sojevi, prirodno staniste?
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A. baumannii u komunalnim vodama

Najvazniji mehanizam rezistencije na karbapeneme u A. baumannii
ukljucuje OXA-tip karbapenemaza, koje su kodirane genima skupine
TG

Karbapenem-rezistentni izolati IC2 posjeduju steceni gen OXA-23
(dominantni), a izolati IC1 posjeduju steceni gen OXA-72.

- 28 October

= 11 June




A. baumannii u komunalnim vodama

Oksacilinaze u karbapenem rezistentnih izolata A. baumannii iz

VeV /

neprociscenih i prociscenih komunalnih voda su
oksacilinazama u klinickih izolata.

MICROBIAL DRUG RESISTANCE
Veolume 22, Number 7, 2016

© Mary Ann Liebert, Inc.

DOI: 10.1089/mdr.2015.0275

Emergence of Oxacillinases in Environmental
Carbapenem-Resistant Acinetobacter baumannii
Associated with Clinical Isolates

blisko srodne

EF2 oxab1
SR355-0xa51-like

IN12 oxa51
8778-oxa51 LN611405

Ivana Goc-Barisic!? Jasna Hrenovic® Ana Kovacic? and Martina Seruga Musié®

Six carbapenem-resistant isolates of Acinetobacier baumannii were recovered from untreated and treated municipal
wastewater of the capital city of Zagreb, Croatia. Molecular identification of environmental isolates of A. baumanniiwas
performed by amplification, sequencing, and phylogenetic analyses of rpoB gene. The presence of blagya genes
encoding OXA-type carbapenemases (OXA-51-like, OXA-23, and OXA-40-like) was confirmed by multiplex PCR
and sequencing. Phylogenetic analyses corroborated the affiliation of detected blagy s genes to three different clusters
and showed association of environmental OXAs with those described from clinical isolates. This result suggests that

IN18 oxa51

IN4 oxa51

IN10 oxa51
L & EF6 oxa51
A IN4 oxa23
A EF2 oxa23

A baumannii

isolates recovered from municipal wastewater are most probably of clinical origin. Furthermore, the presence of OXA-
40-like (OXA-72) in an environmental A. bawmannii isolate is reported for the first time. Persistence of A. baumennii
harboring the clinically important OXAs in the wastewater treatment process poses a potentially significant source for
horizontal gene transfer and implications for wider spread of antibiotic resistance genes.

Keywords: Acinetobacter baumannii, carbapenemase, oxacillinanase, microbial drug resistance, molecular
characterization, public health
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A. baumannii u komunalnim vodama

Wicrob Drug Resist. 2016 Oct 28. [Epub ahead of print]

Pan Drug-Resiatant Environmental Isolate of Acinetobacter baumannii from Croatia.
Goic-Barisic1'?, Seruga Music M, Kovacic A* Tonkic M'-2, Hrenovic J®.

+ Author information

Abstract

Acinetobacter baumannii is an emerging nosocomial pathogen with also emerging resistance to different antibiotics. Multidrug and pan
drug-resistant clinical isolates were reported worldwide. Here we report the first evidence of pan drug-resistant environmental isolate
of A. baumannii. The isolate was recovered from the effluent of secondary treated municipal wastewater of the City of Zagreb, Croatia.
The isolate was resistant to pemmllmsﬁﬁ -lactamase inhibitors, carbapenems, fluoroguinolones, aminoglycosides, folate pathway
inhibitors, and polymyxins, excepr =hy-susceptible to minocycline and tigecycling. Intrinsic chromosomally located blagy.
=1.ike dene and acquired plasmid-located blagys o ke @2ne were related to clinical isolates. Pan drug-resistant A. baumannii can

occur in natural cnvironments outsia ospital. Sccondary trcatcd municipal wastcwater represcnts a potential cpidemiological
reservoir of pan drug-resistant A. baumannii and carbapenem resistance gene.

KEYWORDS: Acinetobacter baumannii; antibiotics; micrabial drug resistance; public health; wastewater
nol 10 408G mdr 2018 07240
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A. baumannii u komunalnim vodama

log CFU/mL
N

| -I-EF4
— EF2  -o EFg
‘o°EF3 -t EF6

12 14' 16 19' 21 23' 26 28 30' 36' 41' 50'

Days

Sest izolata A. baumannii izdvojenih iz pro¢i$¢ene komunalne vode se
umnazalo i prezivjelo u autoklaviranoj prociscenoj vodi tijekom
50 dana pracenija.
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A. baumannii u moru
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Dani

i izolata A. baumannii prezivjela su u autoklaviranoj morskoj vodi
tijekom 50 dana pracenja.
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ABSTRACT

Acinetobacier baumannii is a human pathogen. emergence of which in hospital acquired
infections increased dlam’mcall} over thc last decade. both in Croatia and worldwide.
“infectants, and adverse conditions lead to its long
varming surface motility together with biofilm

wute to its pathogenesis. Inhibition of twitching

Abstract

Background: Acinetobacter baumannii is one of the most preva
sible for the dramatic increase in carbapenem resistance in C
research focused on the organism’s ability to form biofilm
Methods: Biofilm formation in 109 unrelated clinical isolat
was investigated. Genotyping was performed by pulsed-fielc
ing the disc diffusion method and confirmed by determinir
biofilm in vitro was determined from overnight cultures of
crystal violet, and quantified at 570 nm after solubilizatio
appropriate program with level of statistical confidence. R¢

Original Research Article

Virulence Factors of .dcinetobacter baumannii Environmental
Isolates and Their Inhibition by Natural Zeolite

Svjetlana Dekicl, Jasna Hl‘eum‘icl*, Blazenka Hunjak:. Snjezana Kazazic’,
Darko Tibljasl and Tomislay Ivankovic!

n is promising rocl to suppress the virulence of 4.
zeolitized tuff (NZ) on twitching and swarming
http://dx doi.org/10.20546/fjcmas  nnii was tested. The NZ at concentration 1-3%
motility of 4. baumannii on polystyrene dus to

L

particles. The swanning motility on the surface
»nized NZ could find application in control of the
of pathogenic bacteria on abiotic surfzces.

ng: swarming: zeolitized tuff.

F’lculry of Science, University of Zagreb, Zagreb, Croatia
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*Ruder Boskovic Institute, Zagreb, Croatia
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ABSTRACT

Acinetobacter baumannii 15 an emerging human pathogen causing great concern m
hospitals. There are numerous studies regarding the virulence factors that contribute to the
pathogenesis of A bawmannii chnical isolates, whereas data regarding environmental
isolates are missing. The virulence factors (biofilm formation at the air-liquid/solid-liquid
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Faktori virulencije A. baumannii

AT P ETHIRTEEN

- —

’nupuhwpﬁ w

itching = 6.5771 + 20.819 * Biofilm
Correlation: r = 59801

Okolisni izolati A. baumannii usporedivo klinickim izolatima:

* produciraju ekstracelularne supstance

* tvore biofilm na Cvrstim povrSinama

* tvore biofilm na kontaktu voda-zrak (pelikula) 47



Faktori virulencije A. baumannii

Okolisni izolati A. baumannii usporedivo klinickim izolatima pokazuju
povrsinsku pokretljivost trzanjem i rojenjem.
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Potencijal kolonizacije riba

Ispitan je potencijal XDR A. baumannii izdvojenog iz Save (Sava4) da
kolonizira slatkovodnu ribu iz laboratorijskog uzgoja Poecilia reticulata

(gupi).




Potencijal kolonizacije riba

—8—F1 —=@—=F2 ——F3
——

log CFU/mL, log CFU/fish

Broj A. baumannii u vodi (sustavi W 1-3) i ribama (sustavi F 1-3).
H - ukupne heterotrofne bakterije u vodi sva tri sustava.




Potencijal kolonizacije riba

* Potencijal kolonizacije A. baumannii ovisan je o koncentraciji

bakterija u vodi
e Zdrave ribe mogu “odbiti” do 3.1 log CFU/mL A. baumannii

prisutnih u okolnoj vodi
* A. baumannii pokazuje niski potencijal kolonizacije zdravih

slatkovodnih riba
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A. baumannii trazeni, ali nisu nadeni:

* Vodama koje nisu pod direktnim utjecajem bolnickih otpadnih
voda: izvori, potoci Medvednice, jezero Jarun, bunari na podrucju
Zagreba, Krapina uzvodno grada, Sava uzvodno Zagreba.

* Tlima koja nisu pod direktnim utjecajem infektivhog otpada: livade,
poljoprivredne povrsine gnojene stajskim gnojem, koksare,
gradevinski otpad i drugi inertni otpad.




Zakljucci:

» Klinicki znacajni A. baumannii prisutni su u prirodnom okolisu
utjecajnom ljudskim infektivnim tekucim ili krutim otpadom.

» A. baumannii se neprocis¢enim bolnickim vodama ispusta u skupni
kanalizacijski sustav.

» U postupku procis¢avanja komunalnih voda A. baumannii se
umjereno uklanja, ali se ispusta preko prociscenih voda u prirodu.

» A. baumannii mogu prezivjeti u prirodi.

» Nove tehnologije dezinfekcije bolnickih otpadnih voda prije
ispustanja u skupni kanalizacijski sustav obecavajuca su strategija za
sprecCavanje Sirenja A. baumannii u prirodu.

» Nuzno je potrebno pravilno zbrinjavanje ljudskog krutog otpada
kako bi se sprijecCilo Sirenje ovog emergentnog patogena u prirodu.
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