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Summary. The aim of our study was to determine the changes in antibiotic resistance and O sero-
group dependence of P. aeruginosa strains isolated from lower respiratory tract specimens of patients 
in 2003 and 2008; the patients were treated in intensive care units of the biggest treatment facility 
in Lithuania (Hospital of Lithuanian University of Health Sciences, HLUHS, former Hospital of 
Kaunas University of Medicine)

Material and Methods. The study included 90 P. aeruginosa strains serotyped in 2003 and 101 
P. aeruginosa strains serotyped in 2008, which were randomly selected. The resistance of P. aeru-
ginosa strains was determined by the disc diffusion method based on the standard guidelines. The 
sizes of inhibition zones were interpreted according to the National Committee for Clinical Labora-
tory Standards (M2-A6). Isolates were serotyped using sera with specific antibodies against the O 
antigens of P. aeruginosa (Bio-Rad, France).

Results. Comparison of changes in the distribution of P. aeruginosa serogroups in 2003 and 2008 
showed that P. aeruginosa strains of serogroups O:1, O:2, and O:3 were more prevalent in 2003 as com-
pared with 2008 (23.3%, n=21; 27.8%, n=25; 12.2%, n=11 vs. 9.9%, n=10; 10.9%, n=11; 4.0%, n=4, 
P<0.05). P. aeruginosa strains of serogroups O:6 and O:11 were isolated more frequently in 2008 than 
2003 (26.7%, n=27; 34.7%, n=35 vs. 4.4%, n=4; 10.0%, n=9, P<0.001). The results showed that 18 of 
the 90 P. aeruginosa strains in 2003 and 25 of the 101 P. aeruginosa strains in 2008 were resistant to three 
or more antibiotics tested, i.e., they were multidrug-resistant. Analysis of the distribution of serogroups 
among these P. aeruginosa strains isolated in 2003 and 2008 revealed a significantly higher frequency of 
O:11 serogroup than other serogroups. Meanwhile, in the group of nonmultidrug-resistant P. aeruginosa 
strains, P. aeruginosa O:11 serogroup strains were identified less frequently and accounted only for 2.8% 
(n=2, P<0.001) of the isolates in 2003 and 27.6% (n=21, P<0.01) in 2008. 

Conclusions. During the 5-year period, the isolation rate of P. aeruginosa strains belonging to se-
rogroup O:11 increased. P. aeruginosa strains isolated in 2003 and 2008 belonging to serogroup 
O:11 were more frequently multidrug resistant. The increasing resistance of P. aeruginosa to reserve 
antibiotics of carbapenem group was observed.

Introduction
Pseudomonas aeruginosa (P. aeruginosa) strains 

have an innate characteristic of the resistance to 
antibiotics and capability to rapidly acquire the re-
sistance to antibiotics with antipseudomonal acti-
vity. Due to these reasons, P. aeruginosa remains 
an important nosocomial pathogen and still causes 
considerable problems in most countries includ-
ing Lithuania (1–4). It has been demonstrated that 
resistance patterns of P. aeruginosa strains to an-

tibiotics differ depending on lipopolysaccharide 
structure of the bacterial outer membrane, which 
is part of the bacterial cell wall and O serogroup 
(according to O antigen), to which they belong (5, 
6). However, an important role in the development 
of the resistance to antibiotics among P. aeruginosa 
strains is played by antibiotic policy and prescrib-
ing strategies in hospitals and within a country. 
There is a large body of evidence that frequent us-
age of antibiotics can cause alterations in P. aeruginosa 
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strains and can drive transformation to strains having 
more pathogenicity factors and strains more resistant 
to antibiotics (7, 8). Due to the effect of antibiotics, 
resistant strains of P. aeruginosa emerge. Therefore, the 
antibiotic resistance of P. aeruginosa strains, belonging 
to the same serogroup, isolated from the specimens of 
patients treated in different clinical settings can dif-
fer as different antibiotics and their dosages are ad-
ministered. In Poland, P. aeruginosa strains resistant 
to aminoglycosides and beta-lactam antibiotics were 
serotyped as O:12 more frequently (6); in Greece, P. 
aeruginosa strains resistant to antibiotics belonged to 
O:11 serogroup more frequently (9). The fi ndings of 
our previous studies showed that P. aeruginosa strains 
resistant to most antipseudomonal antibiotics (mul-
tidrug resistant, MDR) belonged to O:E serogroup 
(O:11) more frequently (10). It is important to moni-
tor the changes in the serogroup dependence and an-
tibiotic resistance of P. aeruginosa strains in a larger 
treatment facility over a period of several years since 
knowledge of these changes can contribute to a suc-
cessful choice of empirical treatment for critically ill 
patients. Our study aimed at determining the changes 
in antibiotic resistance and O serogroup dependence 
of P. aeruginosa strains isolated from lower respiratory 
tract specimens of patients in 2003 and 2008 treated 
in intensive care units of the biggest treatment facil-
ity in Lithuania (Hospital of Lithuanian University of 
Health Sciences, HLUHS).

Material and Methods
P. aeruginosa Strains. According to the data of the 

Laboratory of Microbiology at the HLUHS, a total of 
145 P. aeruginosa strains in 2003 and 151 in 2008 were 
isolated from lower respiratory tract specimens (bron-
chial or bronchoalveolar lavage) of patients treated in 
the intensive care units (central, neurosurgery, and car-
diac surgery). The strains were identifi ed according to 
the standard methodology. The study included 90 P. 
aeruginosa strains serotyped in 2003 and 101 P. aerugi-
nosa strains serotyped in 2008, which were randomly 
selected; one patient, one strain. The molecular fi nger-
printing was not performed, and copy strains were not 
excluded. Although only noncopy strains were includ-
ed in this study, it cannot be excluded at this stage that 
clonal strains bearing certain serotypes spread locally. 
Appropriate studies to test the clonal diversity of P. ae-
ruginosa strains are needed. 

Susceptibility Testing. The resistance of P. aeruginosa 
strains was determined by the disc diffusion method 
based on the standard guidelines (11). The sizes of inhi-
bition zones were interpreted according to the National 
Committee for Clinical Laboratory Standards (M2–A6). 
Standard P. aeruginosa ATCC 27853 strain was used as 
a control strain. 

Serotyping. Isolates were serotyped using sera with 

specifi c antibodies against O antigens of P. aeruginosa 
(Bio-Rad, France). Serogroups were denominated by 
Arabic numerals from O:1 to O:16 according to the 
classifi cation of the ICSB Subcommittee on Pseu-
domonas and Related Organisms. At the same time, 
serogroups were identifi ed using the agglutination 
method according to the methodology approved by 
the manufacturer of specifi c antibodies (Bio-Rad, 
France). At the beginning, a bacterial suspension was 
prepared: no later than after 24 hours, the isolated P. 
aeruginosa colony grown on the nonselective growth 
medium was diluted with sterile physiological saline. 
One drop of a polyvalent serum (pooled conjugate for 
several specifi c P. aeruginosa serogroups) was mixed 
with 10 μL of the bacterial suspension solution on a 
glass slide; by rocking the slide gently in a rotary mo-
tion, no later than after 5 minutes, it was observed if 
agglutination occurred. If agglutination was observed 
during the testing with a polyvalent serum, further 
testing was carried out by employing particular spe-
cifi c sera belonging to that group of a polyvalent se-
rum. Physiological saline without serum was used as 
a negative control. If agglutination occurred later than 
after 5 minutes or bacterial suspension agglutinated 
with more than one specifi c serum, the testing was 
repeated by heating the suspension for 30 minutes at 
120°C before agglutination. 

The serogroups obtained by Bio-Rad corresponded 
to the following Homma serogroups: O:1 (O:I), O:2 
(O:B), O:3 (O:A), O:4(O:F), O:6 (O:C), O:7 (O:G), 
O:9 (O:D), O:10 (O:H), and O:11 (O:E), respectively. 

Statistical Analysis. Statistical analysis was conduct-
ed using the SPSS (Statistical Package for Social Sci-
ences, Microsoft Inc., USA) software, version 10.0 for 
Windows. While analyzing differences in frequency, 
nonparametric statistical criterion χ2 and Fisher exact 
test were used. The differences between the groups 
were considered signifi cant if P was <0.05.

Results
Distribution of O Serogroups. Analysis of serogroup 

dependence of P. aeruginosa strains isolated in 2003 
showed that P. aeruginosa strains belonged to 10 of 
the 16 O serogroups: O:1 (23.3%, n=21); O:2 (27.8%, 
n=25), O:3 (12.2%, n=11), O:6 (4.4%, n=4), O:7 
(2.2%, n=2), and O:11 (10%, n=9); there were four 
more strains each belonging to O:4, O:9, O:12, and 
O:13 serogroups (in each case 1.1%). In 15.7% (n=14) 
of cases, P. aeruginosa strains did not agglutinate with 
specifi c sera; therefore, the serogroup was not identi-
fi ed. P. aeruginosa strains isolated in 2008 belonged to 8 
O serogroups: O:1 (9.9%, n=10); O:2 (10.9%, n=11), 
O:3 (4.0%, n=4), O:4 (2.0%, n=2), O:6 (26.7%, n=27), 
O:7 (1.0%, n=1), O:11 (34.7%, n=35); 10.8% (n=11) 
of P. aeruginosa strains could not be serotyped. 

Comparison of changes in the distribution of P. 
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aeruginosa serogroups in 2003 and 2008 showed that 
P. aeruginosa strains of O:1, O:2, and O:3 serogroups 
were more prevalent in 2003 as compared with 2008 
(23.3%, n=21; 27.8%, n=25; 12.2%, n=11 vs. 9.9%, 
n=10; 10.9%, n=11; 4.0%, n=4, P<0.05). P. aeruginosa 
strains of O:6 and O:11 serogroups were isolated more 
frequently in 2008 than in 2003 (26.7%, n=27; 34.7%, 
n=35 vs. 4.4%, n=4; 10.0%, n=9, P<0.001).

O Serogroup and Multidrug Resistance. The results 
showed that 18 of the 90 P. aeruginosa strains in 2003 
and 25 of the 101 P. aeruginosa strains in 2008 were 
resistant to three or more antibiotics tested, i.e., they 
were MDR. Analysis of the distribution of P. aerugi-
nosa strains isolated in 2003 and 2008 by serogroup 
revealed that these strains agglutinated with O:11 sero-
group serum more frequently than with sera for other 
serogroups. Meanwhile, in the group of non-MDR P. 
aeruginosa strains, O:11 serogroup strains were identi-
fi ed less frequently and accounted only for 2.8% (n=2, 
P<0.001) of the isolates in 2003 and 27.6% (n=21, 
P<0.01) in 2008. Table 1 shows the distribution of 
MDR and non-MDR P. aeruginosa strains by sero-
groups. 

O serogroup and Resistance to Antibiotics. In the eval-
uation of serogroup dependence of P. aeruginosa strains 
resistant to separate antibiotics, it was determined that 
most of ceftazidime-resistant P. aeruginosa strains be-
longed to O:11 serogroup (40%, n=2 in 2003 and 50%, 
n=7 in 2008). In 2008, a signifi cant increase in the pro-
portion of P. aeruginosa O:11 serogroup strains resistant 
to piperacillin and piperacillin/tazobactam as compared 
with the piperacillin- and piperacillin/tazobactam-
resistant P. aeruginosa O:11 serogroup strains isolated 
in 2003 was observed (66.7%, n=12 and 55.6%, n=5 
vs. 14.3%, n=3 and 8.3%, n=1, respectively; P<0.05) 
(Table 2). 

While analyzing the serogroup dependence of P. ae-
ruginosa strains resistant to aminoglycosides, a signifi -
cant difference comparing the years 2003 and 2008 was 
observed only in the prevalence of gentamicin-resistant 
P. aeruginosa strains, which were serotyped as O:6. The 
analysis of P. aeruginosa strains isolated in 2003 showed 
that there were no gentamicin-resistant P. aeruginosa 
strains belonging to O:6 serogroup, and in 2008, even 
25% (n=5) of gentamicin-resistant strains belonged to 
this serogroup (P<0.05). 

O Serogroup 
of P. aeruginosa 

Strains

Pseudomonas aeruginosa Strains
2003 2008

Total
N=90
 n (%)

MDR 
N=18
 n (%)

Non-MDR
N=72 
n (%)

P
Total

N=101
 n (%)

MDR 
N=25
 n (%)

Non-MDR
N=76
 n (%)

P

1
2
3
6
11

4, 7, 9, 12, 13
Nontypable

21 (23.3)
25 (27.8)
11 (12.2)
4 (4.4)
9 (10)
6 (6.7)

14 (15.6)

2 (11.1)
1 (5.6)
2 (11.1)

0
7 (38.9)
2 (11.1)
4 (22.2)

19 (26.4)
24 (33.3)
9 (12.5)
4 (5.6)
2 (2.8)
4 (5.6)

10 (13.9)

0.223
0.019
1.0
0.58

<0.001
0.595
0.467

10 (0.1)
11 (10.9)
4 (4.0)

27 (26.7)
35 (48.6)
3 (3.0)

11 (10.9)

5 (20.0)
0

1 (4.0)
3 (12.0)
14 (56.0)

0
2 (8.0)

5 (6.6)
11 (14.5)
3 (3.9)

24 (31.6)
21 (27.6)
3 (3.9)
9 (11.8)

0.115
0.061
1.0

0.055
0.01
0.572
0.727

MDR, multidrug-resistant Pseudomonas aeruginosa strains.

Table 1. Distribution of Multidrug-Resistant and Nonmultidrug-Resistant Pseudomonas aeruginosa Strains 
by Serogroups in 2003 and 2008

O Serogroup 
of P. aeruginosa 

Strains

Pseudomonas aeruginosa Strains Resistant to Antibiotics 
Ceftazidime Piperacillin Piperacillin/Tazobactam

2003
N=5
n (%)

2008
N=14
n (%)

2003
N=21
n (%)

2008
N=18
n (%)

2003
N=12
n (%)

2008
N=9
n (%)

1
2
3
6
11

4, 7, 9, 12, 13
Nontypable

1 (20.0)
1 (20.0)

0
0

2 (40.0)
0

1 (20.0)

4 (28.6)
0
0

2 (14.3)
7 (50.0)

0
1 (7.1)

3 (14.3)
4 (19.0)
3 (14.3)

0
3 (14.3)
2 (9.5)
6 (28.6)

3 (16.7)
0

1 (5.6)
2 (11.1)

12 (66.7)*
0
0

3 (25.0)
2 (16.7)
3 (25.0)

0
1 (8.3)

0
3 (25.0)

3 (33.3)
0

1 (11.1)
0

5 (55.6)*
0
0

*P<0.05, the year 2008 versus the year 2003.

Table 2. Distribution of Pseudomonas aeruginosa Strains Resistant to Beta-Lactam Antibiotics 
by Serogroups in 2003 and 2008

Pseudomonas aeruginosa O Serogroup Strains and Their Resistance to Antibiotics
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Among ciprofl oxacin-resistant P. aeruginosa isolates, 
the most frequently encountered serogroup was O:11 
in both 2003 and 2008 (42.9%, n=6 and 70%, n=28; 
P<0.05) (Table 3). 

During the study, among P. aeruginosa strains iso-
lated in 2003, there were 7 strains resistant to imipe-
nem, and only 5 of them were serotyped. In 2003, none 
of the imipenem-resistant P. aeruginosa strains, which 
belonged to O:11 serogroup, was  isolated. Whereas, 
among P. aeruginosa strains isolated in 2008, nearly half 
(47.5%, n=19) of the imipenem-resistant P. aeruginosa 
strains belonged to O:11 serogroup (P<0.05). In 2003, 
there was no difference in the distribution of merope-
nem-resistant P. aeruginosa strains by serogroup; how-
ever, in 2008, more than half of these strains (51.7%, 
n=15) belonged to O:11 serogroup (Table 4). 

Analysis of changes in the resistance of P. aerugi-
nosa strains to beta-lactam antibiotics in 2003 and 
2008 revealed that there was an increase in the rates 
of the resistance to ceftazidime (from 5.6% to 13.9%, 
P<0.05), imipenem (from 7.8% to 39.6%, P<0.001), 
and meropenem (from 16.7% to 28.7%, P<0.05) dur-

ing the 5-year period. However, there were no changes 
in the resistance of P. aeruginosa strains to piperacillin 
and piperacillin/tazobactam (Fig. 1).

While evaluating the resistance of P. aeruginosa 
strains to antibiotics of aminoglycoside group, no 
changes were observed during the 5-year period. How-
ever, the resistance of P. aeruginosa strains to ciprofl oxa-
cin increased from 15.6% in 2003 to 39.6% in 2008 
(P<0.001) (Fig. 2).

Discussion
The increasing resistance of P. aeruginosa strains to 

antibiotics has become a recognized problem not only 
in most European countries, but also across the world; it 
has also been linked to the frequent usage of antibiotics 
(12–16). Bacteria have an innate characteristic enabling 
them to exchange diverse mobile genetic elements, 
which are responsible for the resistance to antibiotics, 
and this leads to the emergence of multidrug-resistant 
strains spreading in a hospital environment (17, 18). 
The increasing resistance of P. aeruginosa strains even 
to reserve antibiotics – carbapenems – causes consider-

O Serogroup 
of Pseudomonas 

aeruginosa Strains

Pseudomonas aeruginosa Strains Resistant to Antibiotics 

Gentamicin Amikacin Ciprofl oxacin

2003 
N=18
n (%)

2008 
N=20
n (%)

2003 
N=4
n (%)

2008 
N=6
n (%)

2003 
N=14
n (%)

2008 
N=40
n (%)

1
2
3
6
11

4, 7, 9, 12, 13
Nontypable

2 (11.1)
1 (5.6)
4 (22.2)

0
6 (33.3)
2 (11.1)
3 (16.7)

4 (20.0)
0

1 (5.0)
5 (25.0)*
6 (30.0)
2 (10.0)
2 (10.0)

1 (25.0)
0
0
0

1 (25.0)
0

2 (50.0)

2 (33.3)
0
0

1 (16.7)
2 (33.3)

0
1 (16.7)

1 (7.1)
1 (7.1)
1 (7.1)

0
6 (42.9)
1 (7.1)
4 (28.6)

3 (7.5)
0

2 (5.0)
2 (5.0)

28 (70.0)*
2 (5.0)
3 (7.5)

*P<0.05, the year 2008 versus the year 2003.

Table 3. Distribution of Pseudomonas aeruginosa Strains Resistant to Aminoglycosides and Ciprofl oxacin 
by Serogroups in 2003 and 2008

O Serogroup 
of Pseudomonas 

aeruginosa strains 

Pseudomonas aeruginosa Strains Resistant to Antibiotics 
Imipenem Meropenem

2003
N=7
n (%)

2008
N=40
n (%)

2003
N=15
n (%)

2008
N=29
n (%)

1
2
3
6
11

4, 7, 9, 12, 13
Nontypable

3 (42.9)
0
0
0
0

2 (28.6)
2 (28.6)

4 (10.0)
0
0

11 (27.5)
19 (47.5)*

0
6 (15.0)

3 (20.0)
0
0
0

5 (33.3)
3 (20.0)
4 (26.7)

3 (10.3)
0
0

7 (24.1)
15 (51.7)

0
4 (13.8)

*P<0.05, the year 2008 versus the year 2003.

Table 4. Distribution of Pseudomonas aeruginosa Strains Resistant to Carbapenems 
by Serogroups in 2003 and 2008

Astra Vitkauskienė, Erika Skrodenienė, Daiva Jomantienė, et al.
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able problems in choosing the empirical treatment of 
infections caused by P. aeruginosa (18, 19). It has been 
proved that pathogenicity factors are found more fre-
quently in P. aeruginosa strains with the outer mem-
brane formed from O antigen-containing lipopoly-
saccharides (20, 21). However, there are scarce data 
regarding capability of P. aeruginosa strains of different 
O serogroups to acquire the resistance to antibiotics. 
Findings of our previous studies have shown that MDR 
P. aeruginosa strains were serotyped as O:11 (Homma 
O:E), and these data were consistent with the fi ndings 
from a study of P. aeruginosa strains prevalent in Greek 
hospitals (9, 10). However, the surveillance of changes 
in the resistance to antibiotics in every treatment facil-
ity is crucial, and these changes can often be dependent 

on the changes in the prevalence of P. aeruginosa strains 
of different serogroups. During this study, a compari-
son of distribution of P. aeruginosa strains by serogroups 
in 2003 and 2008 revealed a considerable increase in 
the number of P. aeruginosa strains belonging to O:11 
serogroup in the studied hospital in 2008. As P. aer-
uginosa strains of this serogroup remain more resistant 
to most antipseudomonal antibiotics, it is interesting to 
note that no signifi cant increase in the resistance of P. 
aeruginosa strains to antibiotics, except for imipenem, 
was observed during the 5-year period. It is important 
to note that despite an increase in the isolation rate of 
P. aeruginosa strains belonging to O:11 serogroup, the 
spread of multidrug-resistant P. aeruginosa strains was 
not observed. Our previous data demonstrated that 
although P. aeruginosa strains of O:11 (Homma O:E) 
serogroup were resistant to most of antipseudomonal 
antibiotics more frequently, convincing evidence could 
not be found to prove that they were more pathogen-
ic – the occurrence rate of hospital-acquired pneumo-
nia or colonization rate of the lower respiratory tract 
was the same (10). Analysis of our data revealed that 
during the 5-year period, the resistance of P. aeruginosa 
strains to meropenem increased from 16.7% to 28.7%, 
and currently it does not differ from the resistance doc-
umented in other countries (22). However, compared 
with the data of other studies, the resistance rate of P. 
aeruginosa strains to imipenem, which was markedly 
lower in 2003 (7.8%), has recently reached 39.6% and 
has exceeded resistance rates reported by other coun-
tries (22–24). Interestingly, there was no imipenem-
resistant strains belonging to O:11 serogroup among P. 
aeruginosa strains isolated in 2003; meanwhile, 47.5% 
of imipenem-resistant P. aeruginosa strains serotyped in 
2008 belonged to O:11 serogroup. 

Although the present study shows that the resistance 
to ceftazidime increased to 13.9% during the 5-year pe-
riod, it is still lower than in some other centers reaching 
even 48.9% (23).

Conclusions
During the 5-year period, the isolation rate of P. 

aeruginosa strains belonging to O:11 serogroup in-
creased. P. aeruginosa strains both isolated in 2003 
and 2008 belonging to O:11 serogroup were more 
frequently MDR. The increasing resistance of P. aer-
uginosa to reserve antibiotics of carbapenem group 
was observed.
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Fig. 1. Resistance of Pseudomonas aeruginosa strains, isolated 
in 2003 and 2008, to beta-lactam antibiotics

CAZ, ceftazidime; PIP, piperacillin; PIP/TAZ, piperacillin/
tazobactam; IMP, imipenem; MEM, meropenem.

*P<0.05, the year 2008 versus the year 2003; 
**P<0.001, the year 2008 versus the year 2003. 
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Fig. 2. Resistance of Pseudomonas aeruginosa strains, isolated 
in 2003 and 2008, to aminoglycosides and ciprofl oxacin
GM, gentamicin; AMK, amikacin; CIP, ciprofl oxacin.

*P<0.01, the year 2008 versus year the 2003.

Pseudomonas aeruginosa O Serogroup Strains and Their Resistance to Antibiotics
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Pseudomonas aeruginosa padermių O serogrupių priklausomybės ir atsparumo 
antibiotikams pokyčiai universitetinėje ligoninėje per penkerius metus
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Santrauka. Tyrimo tikslas. Nustatyti P. aeruginosa padermių, išskirtų iš didžiausioje Lietuvos gydymo 
įstaigoje (buvusiose Kauno medicinos universiteto klinikose, KMUK) intensyviosios terapijos skyriuose 
(ITS) gydytų pacientų apatinių kvėpavimo takų (AKT) sekreto, O serogrupių priklausomybės ir atsparumo 
antibiotikams pokyčius 2003 ir 2008 m.

Metodai. Į tyrimą įtrauktos P. aeruginosa padermių serogrupės, kurių 2003 m. nustatyta 90, 2008 m. – 
101, jos buvo atrinktos atsitiktinės atrankos būdu. P. aeruginosa padermių atsparumas antibiotikams nusta-
tytas diskų difuzijos metodu remiantis standartine metodika. Slopinimo zonų dydžiai interpretuoti pagal 
Nacionalinio klinikinių laboratorijų standartų komiteto (NCCLS – angl. National committee for clinical labo-
ratory standards) M2–A6 lenteles. Serogrupėms nustatyti naudoti serumai, turintys specifi nių antikūnų prieš 
P. aeruginosa O grupės antigenus (Bio-Rad, Prancūzija).

Rezultatai. Tyrimo metu lyginant P. aeruginosa padermių serogrupių priklausomybės pokyčius 2003 ir 2008 
m., nustatyta, kad P. aeruginosa O:1, O:2 ir O:3 serogrupės padermės dažniau buvo išskirtos 2003 m. lyginant su 
2008 m. (23,3 proc., n=21; 27,8 proc., n=25; 12,2 proc., n=11 ir 9,9 proc., n=10; 10,9 proc., n=11; 4,0 proc., 
n=4, p<0,05). P. aeruginosa O:6 ir O:11 serogrupių padermės dažniau buvo išskirtos 2008 m. nei 2003 m. (26,7 
proc., n=27; 34,7 proc., n=35 ir 4,4 proc., n=4; 10,0 proc., n=9, p<0,001). Ištyrus 2003 m. ir 2008 m. išskirtų 
dauginio atsparumo (MDR) P. aeruginosa padermių serogrupių priklausomybę, nustatyta, kad šios padermės daž-
niau agliutinavo su O:11 serogrupės serumu nei su kitais serogrupių serumais. Tuo tarpu P. aeruginosa padermių, 
nepriklausančių MDR, grupėje O:11 serogrupės P. aeruginosa padermių patikimai rečiau nustatyta ir sudarė tik 2,8 
proc. (n=2, p<0,001) 2003 m., ir 27,6 proc. (n=21, p<0,01) 2008 m. 

Išvados. Penkerių metų laikotarpiu padaugėjo O:11 serogrupei priklausančių P. aeruginosa padermių išsky-
rimo dažnis. Tiek 2003 m., tiek 2008 m. išskirtos O:11 serogrupei priklausančios P. aeruginosa padermės 
dažniau buvo MDR. Didėja P. aeruginosa atsparumas rezerviniams karbapenemų grupės antibiotikams.
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