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Genus Acinetobacter includes 53 species:

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

Emergent hospital 
pathogen of 21st

century
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Acinetobacter baumannii is a leading emerging pathogen of the 21st

century, which is frequently recovered from patients during hospital
outbreaks. Acute community-acquired human infections suggest a
source of this pathogen outside of the hospital settings.

The significance of environmental isolates in the epidemiology of A.
baumannii is under a great concern worldwide.

There is no clear evidence about:
• the way of introduction of A. baumannii into hospital environment,
• its propagation from hospital settings to the natural environment,
• its natural habitat outside hospitals.
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Aim:
In this study, the overview of the presence of A. baumannii in natural
environment in Croatia is given.

Position of locations in Croatia from which A. baumannii isolates were recovered. 
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Natural waters usually contains 105 -106 CFU/mL of viable bacteria.

There is no simple protocol for the isolation of viable A. baumannii
from environmental samples.
A. baumannii is usually overgrown by accompanied flora even on
selective and differential media.
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The recovery of A. baumannii was performed on commercial
CHROMagar Acinetobacter supplemented with 15 mg/L of cefsulodin
sodium salt hydrate after incubation at 42C/48h.
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Identification of environmental isolates I

Phenotypically by routine bacteriological techniques: Gram negative 
coccobacilli, with typical negative reaction on the Kligler Iron Agar, 
oxidase negative, catalase positive.
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Identification of environmental isolates II

Matrix-assisted laser desorption ionization-time of flight mass 
spectrometry (MALDI-TOF MS) on cell extracts.

AnalyteNam

e 

AnalyteI

D 

Organism(bes

t match) 

ScoreValu

e 

Organism(secon

d best match) 

ScoreValu

e 

B1( ++ ) ( A ) Š 2/6 
Acinetobacter 

baumannii 
2.232 

Acinetobacter 

baumannii 
2.195 

B2( ++ ) ( A ) Š 2/5 
Acinetobacter 

baumannii 
2.067 

Acinetobacter 

baumannii 
2.046 

B3( ++ ) ( A ) OB 3929 
Acinetobacter 

baumannii 
2 

Acinetobacter 

baumannii 
1.978 

B4( ++ ) ( A ) Š 2/7 
Acinetobacter 

baumannii 
2.102 

Acinetobacter 

baumannii 
2.048 

B5( ++ ) ( A ) Š 2/10 
Acinetobacter 

baumannii 
2.231 

Acinetobacter 

baumannii 
2.191 

 Range Description Symbols Color 

2.300 ... 3.000 highly probable species identification ( +++ ) green 

2.000 ... 2.299 secure genus identification, probable species identification ( ++ ) green 

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

0.000 ... 1.699 not reliable identification ( - ) red 
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Antibiotic resistance profile 

• Vitek2 system 
• interpretation according to EUCAST and CLSI criteria for clinical 

isolates of A. baumannii.

Isolate

MIC values of antibiotics (mg/L)

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

OB 3831 >16R >16R >4R 8R >16R >16R >64R 8I 16I 128R >320R <0.5

OB 3929 >16R >16R >4R 4R >16R >16R >64R 2 16I 128R >320R <0.5

OB 3930 >16R >16R >4R 4R <1 <1 16I 2 16I 128R >320R <0.5

OB 4027 >16R >16R >4R 8R >16R >16R >64R 8I 4 >128R >320R <0.5

OB 4138 >16R >16R >4R 8R >16R >16R >64R >16R 16I 128R <20 <0.5

S2/1 >16R >16R >4R 8R >16R >16R >64R 4 8 128R >320R <0.5

S2/2 >16R 8I >4R >8R >16R 8R >64R 2 <2 128R >320R >16R

S2/3 >16R >16R >4R 8R >16R >16R >64R 4 8 >128R >320R <0.5

S2/4 8I >16R >4R >8R 8R >16R >64R 4 4 64I >320R >16R

S1/1 >16R >16R >4R 8R >16R >16R >64R 8I <2 >128R >320R <0.5

S2/5 >16R >16R >4R 8R >16R >16R 8 8I >32R >128R <20 <0.5

S2/6 >16R >16R >4R 8R >16R >16R 8 >16R >32R >128R <20 <0.5

S2/7 >16R >16R >4R 8R >16R >16R 8 8I >32R >128R <20 <0.5

S2/8 >16R >16R >4R 8R >16R >16R 8 8I >32R >128R <20 <0.5

S2/9 >16R >16R >4R >8R >16R >16R 8 8I 16I >128R 160R <0.5

S2/10 8I >16R >4R 4R 4 8R >64R 2 4 64I >320R >16R

IN32 >16R >16R >4R 8R >16R >16R >64R 8I 16I 128R >320R <0.5
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A single isolate of A. baumannii was incidentally recovered near the
City of Pula, from 0.1g of acid paleosol (pH=2.55) influenced by
illegally disposed solid waste.

A. baumannii in soil

Greenish-gray paleosol in the Tri Jezerca quarry near town of Sveti Lovreč, 
City of Pula. A clean profile was prepared for sampling.
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MALDI-TOF MS analysis gave the reliable score value of 2.354,
identifying them as A. baumannii.

A. baumannii in soil
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Minimum inhibitory concentration (MIC) values of tested antibioticsa against

environmental isolate of A. baumannii.
a carbapenems (MEM-meropenem, IMI-imipenem), fluoroquinolones (CIP-

ciprofloxacin, LVX-levofloxacin), aminoglycosides (TOB-tobramycin, GEN-gentamicin,

AMK-amikacin), tetracyclines (MIN-minocycline), penicillins/β-lactamase inhibitors

(SAM-ampicillin/sulbactam, TIM-ticarcillin/clavulanic acid), folate pathway

inhibitors (SXT- trimethoprim/sulfamethoxazole), polymyxins (CST-colistin). R –

resistant according to EUCAST and CLSI criteria; n.m. - not measured.

multidrug-resistance (MDR) to 
fluoroquinolones, gentamicin and 
trimethoprim-sulfamethoxazole 

Isolate MIC values of antibiotics (mg/L)

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

Paleosol ≤0.5 ≤0.5 ≥4R 4R ≤1 >16R 2 n.m. 4 n.m. 160R ≤0.5
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Three isolates of A. baumannii were recovered from 0.01-1g of
technosol at a dump site situated above City of Rijeka in a karst pit.

A. baumannii in dump site 

Dump site Sovjak situated near the settlement Marinići above City of Rijeka.



15

Minimum inhibitory concentration (MIC) values of tested antibioticsa against

environmental isolates of A. baumannii. R - resistant, I - intermediate according to

EUCAST and CLSI criteria.
a carbapenems (MEM-meropenem, IMI-imipenem), fluoroquinolones (CIP-

ciprofloxacin, LVX-levofloxacin), aminoglycosides (TOB-tobramycin, GEN-gentamicin,

AMK-amikacin), tetracyclines (MIN-minocycline), penicillins/β-lactamase inhibitors

(SAM-ampicillin/sulbactam, TIM-ticarcillin/clavulanic acid), folate pathway

inhibitors (SXT- trimethoprim/sulfamethoxazole), polymyxins (CST-colistin).

MALDI-TOF MS score values above 2.000 identified them as A. baumannii. 
All three isolates were MDR and shared the complete or intermediate 

resistance to carbapenems, fluoroquinolones, amikacin, and penicillins/β-
lactamase inhibitors.

Isolate MALDI 

TOF score 

value

MIC values of antibiotics (mg/L)

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

Sovjak1 2.036 ≥16R ≥16R ≥4R 4R ≤1 ≤1 32R ≤1 16I ≥128R ≤20 ≤0.5

Sovjak2 2.086 ≥16R ≥16R ≥4R 4R ≤1 ≤1 16I ≤1 16I ≥128R ≤20 ≤0.5

Sovjak3 2.000 ≥16R ≥16R ≥4R 4R ≤1 ≤1 >64R 8I 16I ≥128R ≥320R ≤0.5
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Four isolates of A. baumannii were recovered from 10mL of water
from Sava River downstream of the City of Zagreb, after discharge of
the urban wastewaters into the natural recipient.

A. baumannii in river

Sava River downstream of the City of Zagreb.
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Minimum inhibitory concentration (MIC) values of tested antibioticsa against

environmental isolates of A. baumannii. R - resistant, I - intermediate according to

EUCAST and CLSI criteria.
a carbapenems (MEM-meropenem, IMI-imipenem), fluoroquinolones (CIP-

ciprofloxacin, LVX-levofloxacin), aminoglycosides (TOB-tobramycin, GEN-gentamicin,

AMK-amikacin), tetracyclines (MIN-minocycline), penicillins/β-lactamase inhibitors

(SAM-ampicillin/sulbactam, TIM-ticarcillin/clavulanic acid), folate pathway

inhibitors (SXT- trimethoprim/sulfamethoxazole), polymyxins (CST-colistin).

MALDI-TOF MS score values ranged from 2.052 to 2.149 for A. baumannii. 
All four isolates were MDR and shared the resistance to carbapenems, 

fluoroquinolones, aminoglycosides and ticarcillin-clavulanic acid.

Isolate MALDI 

TOF score 

value

MIC values of antibiotics (mg/L)

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

Sava3 2.075 >16R >16R >4R >8R >16R >16R >64R 4 16I >128R >320R <0.5

Sava4 2.081 >16R >16R >4R >8R <1 8R 16I 8I 8 >128R >320R <0.5

Sava5 2.149 >16R >16R >4R >8R >16R >16R >64R 8I 8 >128R <20 <0.5

Sava6 2.052 >16R >16R >4R >8R >16R >16R >64R 4 16I >128R >320R <0.5
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Conclusion: 

 MDR A. baumannii were present in natural environment
influenced by human solid and liquid waste.

 The proper management and disposal of human waste is
mandatory to prevent the spread of MDR A. baumannii in nature.
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Thank you for attention!
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https://www.pmf.unizg.hr/naturaci


