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" Picture 3. Resistance pattern (I+R, %) of nosocomial K. pneumoniae isolated from
ReVISed abStraCt patients with nosocomial LRTIs (n=268). -

Objective: to evaluate antimicrobial resistance in gram-negative pathogens of nosocomial lower respiratory tract infections (LRTIs) in patients from Russian Intensive 100.0
Care Units (ICUs).
Methods: Antimicrobial susceptibility testing of nosocomial gram-negative respiratory pathogens was performed in accordance with NCCLS. To interpret results of 87.7 85.8

cefoperazone/sulbactam testing breakpoints for cefoperazone were used. SFM 2003 breakpoints were applied for polymyxin B. 78.0 77.6 77.2 76.5
Results: A total of 1555 pathogens isolated from patients with nosocomial LRTIs in 31 Russian ICUs were studied. Most common pathogens were Pseudomonas 2T
aeruginosa (35.3%). Klebsiella pneumoniae (17.2%), Acinetobacter baumannii (15.9%), followed by Escherichia coli (8%), Serratia marcescens (6.2%), Enterobacter 61.2

spp. (5.7%), Stenotrophomonas maltophilia (4.1%), Proteus spp. (3.4%) and other gram-negative rods (4.2%). _ 550 91.5 g6

Resistance rates (I4+R, %) among Paeruginosa were: moxifloxacin - 75.4%, gentamicin - 74.9%, cefoperazone - 70.3%, levofloxacin - 63.8%, ciprofloxacin - : 75.374.9 74.1

62.4%, cefepime - 58.4%, cefoperazone/sulbactam - 58%, ticarcillin/clavulanic acid - 55.3%, ceftazidime - 52.4%, piperacillin - 50.1%, meropenem - 44.1%, 396 . : 2 68.0 68.0 ¢4
amikacin - 42.9%, imipenem - 42.5%, piperacillinftazobactam - 39.4%, polymyxin B - 5.2%. 358 378 :
Resistance rates (I+R, %) among K.pneumoniae were following: piperacillin - 87.7%, ticarcillin/clavulanic acid - 85.8%, cefoperazone - 78%, cefotaxime - 77.6%, 30.2 246 935
ceftriaxone - 77.2%, gentamicin - 76.5%, amoxicillin/clavulanic acid - 74.6%, cefepime - 61.2%, ceftazidime - 55.2%, piperacillin/tazobactam - 39.6%, amikacin - i
35.8%, ciprofloxacin - 32.8%, cefoperazone/sulbactam - 30.2%, moxifloxacin - 24.6%, levofloxacin - 23.5%, ertapenem - 2.6%. All K.pneumoniae strains were
susceptible to imipenem and meropenem. 2.6
Resistance rates (I+R, %) among A.baumannii were: cefoperazone - 98.8%, piperacillin - 91.5%, gentamicin - 86.6%, ceftazidime - 75.3%, piperacillintazobactam
- 74.9%, ciprofloxacin - 74.1%, levofloxacin - 68%, amikacin - 68%, cefepime - 64%, meropenem- 3.2%, imipenem - 2.4%, cefoperazone/sulbactam - 2%.
Conclusion: Paeruginosa, K.pneumoniae, A.baumannii are the most common gram-negative pathogens of nosocomial LRTIs in Russian ICUs patients. Carbapenems
studied (imipenem, meropenem) were the most active in vitro against K.pneumoniae. Cefoperazone/sulbactam showed considerable activity against A.baumannii.
Paeruginosa were highly resistant to all tested antimicrobials except polymyxin B.

98.8

round and purpose

Nosocomial infections remain an important health care problem. Lower-respiratory tract
infections (LRTls) are among the most common types of nosocomial infections. Gram-
negative bacteria are the dominant killers among bacterial pathogens in the ICU'. Thus the
purpose of our study was to evaluate the resistance patterns of nosocomial gram-negative

Picture 4. Resistance pattern (I+R, %) of nosocomial A. baumannii
isolated from patients with nosocomial LRTIs (n=247).

pathogens of lower-respiratory tract infections in Russian intensive care units (ICUs). Table 1. Resistance pattern (n, %), MICs0, MICo0, MIC range of nosocomial P. aeruginosa
M th d isolated from patients with nosocomial LRTIs (n=553).
e O S Antimicrobial S 1 R S (%) 1) R (%) 4R (%) MICs, mg/l MICs% , mg/l MIC range, mg/l
Amikacin 316 33 204 571 6.0 369 429 16 128 0.5-512
The study was conducted in 31 ICUs from different parts of Russia. Strains of tgram—negative gegeplme %29‘ 2)27 ;}%g ‘2‘;-2 ?15-2 éé-g ;g-;‘ 2)2 %6 }%gg
T 1 1 T 1 T T eloperazone . . . . -
pathogens obtained from patients with nosocomial lower respiratory tract infections were Cefoperazone/sulbactam S T VT I R G 2 o B
included in analysis. Isolated strains were identified in local laboratories using routine Ceftazidime 263 81 209 476 146 378 524 16 64 0.5.95¢
procedures accepted in laboratories. Strains were transferred to central laboratory in Smolensk Ciprofloxacin 208 17 328 376 31 593 624 8 64 0.06-128
where reidentification of all bacteria was performed. Before antimicrobial susceptibility testing Gentamicin 139 57 357 251 103 646 749 256 256 0.25-256
strains were stored at -70°C. In central laboratory minimal inhibitory concentrations (MICs) of Imipenem 318 40 195 575 7.2 353 425 4 32 0.5>-128
amikacin, amoxicillin/clavulanic  acid, ampicillin, cefepime, cefoperazone, kfgg'oeﬁae%” %88 %3 ?é‘; ggé ?'329 gg'g’ 22? 2 % 8'%2:32
cefoperazpne/su_lba_ctam, cefotaxime, geftazidime, ceftriaxone, c.iprof|o>_<acin, ertapenem, Moxiﬁoxacin 136 59 358 246 107 647 754 39 128 0.5.128
gentamicin, imipenem, levofloxacin, meropenem, moxifloxacin, piperacillin, Piperacillin 276 0 277 499 0.0 50.1 50.1 128 256 1-256
piperacillin/tazobactam, polymyxin B, ticarcillin/clavulanic acid were determined by agar Piperacillin/tazobactam 335 0 218 60.6 0.0 394 394 64 256 1-256
dilution in accordance with NCCLS guidelines, 2004. To interpret results of $9|Ym}ﬁ<,'n/||3 i i gi‘; 8 586 Zj-g 8-8 2-523 2-523 }28 %56 ?-%2-68
cefoperazone/sulbactam testing breakpoints for cefoperazone were used, SFM, 2003 breakpoints CaTCITivElaviianic adt S ' ' ]
were applied for polymyxin B. Table 2. Resistance pattern (n, %), MICso, MIC90, MIC range of nosocomial
Resu |tS K. pneumoniae isolated from patients with nosocomial LRTIs (n=268).
Antirknicrobial S I RM SO 1% R(©) +R (%) MICs , mg/l MICsw , mg/l MIC range, mg/l
: : : : : Amikacin 172 24 72 642 9.0 269 358 16 512 0.5-512
A total of 1555 pathogens isolated from patients with nosocomial LRTIs were collected in 31 Amoxicillin/clavalanic acid 68 T R AT R ST AR . T
ICUs from 21 Russian towns. Most common pathogens were Pseudomonas aeruginosa i
, , ) ! Ampicillin 0 1 267 0.0 0.4  99.6 100.0 256 256 1-256
(35.3%). Klebsiella pneumoniae (17.2%), Acinetobacter baumannii (15.9%), followed by Cefepime 104 45 119 388 168 444 61.2 16 256 0.06-256
Escherichia coli (8%), Serratia marcescens (6.2%), Enterobacter spp. (5.7%), Stenotrophomonas Cefoperazone 59 7 202 220 26 754 780 256 256 0.125-256
maltophilia (4.1%), Proteus spp. Cefoperazone/sulbactam 187 51 30 698 19.0 11.2 30.2 16 64 0.06-128
0 : Cefotaxime 60 21 187 224 78 698 776 128 256 0.06-256
Gﬁ %) and other gram-negative Ceftazidime 120 9 139 448 34 519 552 32 256 0.125-256
35,3 rods (4.2%). Ceftriaxone 61 19 188 228 7.1 70.1 772 256 256 0.06-256
Resistance  patterns of P Ciprofloxacin 180 16 72 672 60 269 328  0.25 32 0.03-128
aeruginosa, K. pneumoniae, Ertapenem 261 3 4 974 11 15 26 0.06 0.5 0.06-16
15,9 A. baumannii are presented on Gentamicin 63 4 201 235 1.5 750 765 128 256 0.5-256
80 62 57 ' : Imipenem 268 0 0 1000 00 00 0.0 0.25 0.5 0.125-2
< 41 34 42 tables and pictures below. Levofloxacin 205 16 47 765 60 175 235  0.25 16 0.03-64
As in previous study of the Meropenem 268 0 0 1000 00 00 0.0 0.06 0.125 0.06-2
same design conducted in Moxifloxacin 202 11 55 754 41 205 246  0.25 16 0.06-64
j097.000 F songinosa and 8, EUU G w gy oae g
, ‘. ' iperacillin/tazobactam : : : : :
& P g {<h.e prgggtm%g'%?no\r’]versath%mgr?f Ticarcillin/clavulanic acid 38 16 214 142 60 799 858 256 256 1-256
\ .
2 (&c@% \O@C@ Q}\OQ O@o" J These data were comparable to Table 3. Resistance pattern (n, %), MICs0, MIC90, MIC range of nosocomial A. baumannii
C)d‘ & %@ Q! results of ICARE (CDC-NNIS) isolated from patients with nosocomial LRTIs (n=247).
S
: : : Antimicrobial S) 1) R() S(%) 1(%) R (%) 4R (%) MIC s, mg/l MICsx , mg/l MIC range, mg/l
Picture 1. Most common gram-negative pathogens of nosocomial lower Amikacin 79 12 156 320 49 63.2 680 128 256 0.5-512
respiratory tract infections (n=1555). Cefepime 89 109 49 36.0 44.1 19.8 64.0 16 32 1-256
Cefoperazone 3 12 232 1.2 4.9 93.9 98.8 256 256 8-256
, , : Cefoperazone/sulbactam 242 4 1 986.0 16 04 2.0 2 16 0.5-256
program, there P. aeruginosa and K. pneumoniae were the most frequently isolated gram- e 61 61 125 247 247 506 753 32 64 1-256
negative bacteria for pneumonias in the ICU>. At the same time we would like to note the Ciprofloxacin 64 2 181 259 08 733 741 64 128 0.06-128
increase of A. baumannii role 75.4 74.9 Gentamicin 33 12202 134 49 818 86.6 128 256 1-256
in these infections: during A Imipenem 241 1 5 976 04 20 24 1 2 0.125-32
previous study © 024 584 580 ¢ 4 .y Levofloxacin 79 28 140 32.0 113 567 680 8 16 0.06-32
baumannii was isolated A Meropenem 239 4 4 9.8 16 16 3.2 1 2 0.125-32
onl in 6.4% cases versus : = 394 Piperacillin 21 12 214 8.5 4.9 86.6 91.5 256 256 8-256
yo I 2 Piperacillin/tazobactam 62 84 101 25.1 34.0 409 749 64 256 1-256
15.9% found in current one-.

Among strains collected in
1997-99 amikacin was highly

Conclusions
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TESISIEMEE Fa?esl 11% | anO}'{ S F Qé\oQ N & & F ¢ T @S pathogens of nosocomial lower respiratory tract infections in Russian ICU patients.
10.9% respegtlve YH Res(ljl ts hO &wo &\Q\G S 2. P. aeruginosa were highly resistant to all tested antimicrobials except polymyxin B.
current  study showed (he KO Q\QQJ* 3. Ertapenem, imipenem, meropenem were the most active in vitro against
O ke K. pneumoniae.
Picture 2. Resistance pattern (I+R, %) of nosocomial P. aeruginosa isolated from patients 4. Inspite th.at. emergence of carbapenem-resistant A. baumannii  was fQU”d/
with nosocomial LRTIs (n=553). carbapenems (imipenem, meropenem) and cefoperazone/sulbactam showed the highest
in vitro activity against this pathogen.
decreased activity of amikacin against these pathogens. —
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