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Table 2. Antimicrobial susceptibility of the five top organisms isolated

Methods-continued

Amended Abstract

from HABP and VABP.

: T - . . A Antimicrobial agent MIC (mg/L) CLSIa EUCAST?
Objective: To evaluate the frequency of occurrence Susceptibility testing: Broth microdilution test methods (0. tested) MIC, MICq,  Range  %S/%R  %S/%R
and antimicrobial susceptibility of bacterial conducted according to the Clinical and Laboratory Sglphy_'nf?coccus SIS () . ) 095> 520471 520471

- - - - . XacCllin > <0. - > . . . .
argfEliia s collected from Pat'ents W|th_ hospital- | Standards Institute (CLSI) were performed to Ciprofloxacin 1 >4  006->4 512/475 51.2/48.8
acquired (HABP) and ventilator-associated bacterial determine antimicrobial susceptibility of broad- Clindamycin 50-125 2 S0-125—>2 72-8//26-8 72.4 //27-2

- - - Gentamicin < < <1->8 96.9/2.6 96.4/ 3.6
pneumonia (VABP) in USA hospitals. We also spectrum agents commonly used to treat HABP and Linezolic 1 1 025-2  1000/00 100.0/0.0
evaluated the expected empirical coverage for VABP. Validated MIC panels were manufactured by aeeyalines 006 025 =005-05  100.0/- = 100.0/0.0

.. . ] ] L ancomycin 25— . . . .
broad-spectrum antimicrobials alone and 2 drug Thermo Fisher Scientific Inc. (formerly TREK Escherichia coli (143)
combinations. Diagnostics; Cleveland, Ohio, USA). Concurrent Coforime P N o A (A
Methods: Oraanisms were consecutivelv collected guality control (QC) testing was performed to assure Ceftazidime 025 8 <0015->32 895/91 832/10.5

>- L1ganisins ) y e proper test conditions and procedures. QC strains ciprofloxacin 905 >4 - =003-24 5947406 58.7/406
from patients hospitalized with pneumonia in 65 . _— . colistin 0.5 =05 =05-1 /- 100.0/0.0
osoitals from all USA nine Census regions in 2010 included: Escherichia coli ATCC 25922 and 35218, Gentamicin <t >8  =1->8 86.0/133 818/140

pita J Pseudomonas aeruginosa ATCC 27853, S. aureus imipenem 12 =012 =912-2 995100  100.0/99
2011 dlrected by 2 common prevalence Style _ Levofloxacin <0.5 >4 <0.5->4 59.4/39.9 59.4/40.6

rotocol. Susceptibility testing was performed b ATCC 29213, Enterococcus faecalis ATCC 29212 and Piperaailinftazot . e 0504 881177 840/1Lr

. - Pi ilin/t t 2 64 <0.5->64 88.1/7.7 84.6/11.9

P D Yt g - P Y Streptococcus pneumoniae ATCC 49619. Tilgpscr:?/g:i:;bazo o 012 025 006-05 100.0/0.0 100.0/0.0

reference CLSI broth microdilution methods. Tobramycir T e 0o5_>16  839/91 8111161

. Susceptibility percentages and validation of QC Klebsiella spp (270)°

Results: 2,657 organisms were evaluated, 2,187 s Amikacin 1 2 <025->32 97.4/04  96.7/2.6

’ J ) results were based on the CLSI guidelines (M100- Cofonime 05 1 <0p-s1n o5olas  o00les

from HABP and 470 from VABP. The proportion of 3S22) and tibility breakpoint dt Ceftazidime 012 2 003->32 91.1/89 88.9/8.9

Gram-negative/Gram-positive was nearly 60%/40% ) and susceptibility breakpoints were used to Ciprofloxacin <003 1  <0.03->4 90.4/81 889/96
- - 0 0. . cy epe . =0. <0.0o — : : : :

gath P y determine susceptibility/resistance rates (CLSI and Colistin <05 <05 <0.5->4 /- 98.9/1.1

63.6% of patients were male and 36.4% female. The . . . Gentamicin 2 <158 044141 944/E6
. EUCAST, 2012). E. coli and Klebsiella spp. isolates . o alrs.
median age values were 57 and 54 for HABP and _ _ e Imipenem <0.12 0.25 <0.12->8 98.5/1.5 98.5/0.7

VABP respectivelv. Overall 53 1% of patients were for which ceftriaxone or ceftazidime MIC values were Levofloxacin <05 1  <05->4 922/7.0 90.4/7.8
: : : .10 : " <0.12 <0. <0.12 — 1/1. 51/1.

P =Y . Pe >2 mg/L were considered to be phenotype-positive for Meropenem =012 =012 =012->8 981715  985/11

0 Piperacillin/tazobactam 4 16 <0.5->64 904/7.0 83.0/9.6

from ICU, including 44.5% of patients with HABP ESBL production (CLSI, 2012) Tigecycline® 025 1  006->4 98.1/04 92.6/19

and 83.9% of patients with VABP. The five most | | Tobramycin 05 1 <012->16 922/44 911/7.8

common organisms were (% of total for Frierobacterspp (160 s 8 1000/00 1000700

HABP/VABP) S. aureus (363%/334%), Res U ItS Cefepime <0.5 4 <0.5->16 95.6/25 86.3/4.4

P. aeruginosa (20.8%/17.9%), Klebsiella spp. | giﬁiﬁggﬁn 508 025 2005 o4 7903;.68//255.66 6972..55//26?;’34

(10.19%/10.6%), Enterobacter spp. (5.5%/8.3%) and * Atotal of 2,657 organisms were evaluated, 2,187 Colistin <05 >4 <05->4  -/-  86.9/131

- ' Gentamicin <1 <1 <1->8 95.0/3.8 95.0/5.0

E. coli (5.5%/4.9%), and these accounted for 77.6% from HABP and 470 irom VABP. The proportion of mienem St 1 atmes eaiioe aaarod
of the total. 47.1% of S. aureus were oxacillin- Gram-negative/Gram-positive was nearly 60%/40%. Levofloxacin <05 <05 <05->4 944/50 93.1/56

- - 0 : : : Meropenem <0.12 =<0.12 <0.12->8 99.4/0.6 99.4/0.6
resistant (MRSA) and 30.1% of P. acruginosa were Overa”’ 53'1_/0 of pa_ltlents were from ICU’ mclu_dlng Piperacillin/tazobactam 4 64 <0.5->64 73.1/8.1 70.6/26.9
non-susceptible to imipenem. Among Klebsiella 44.5% of patients with HABP and 83.9% of patients Tigecycline® 0.25 1 0.06 — 4 98.1/0.0 95.0/1.9
spp., 12.6% had an ESBL phenotype and 1.5% of with VABP. Furthe_rmore, 63.6% of patients were Pl_ce)zrdaonr]r?/grllr;s sertginosa (5??9.5)3 1 <0.12->16 93.8/3.8 93.8/6.3
strains were non-susceptible to imipenem. None of male, and the median age was 57 and 54 for HABP Amikacin 4 8 <025->32 961/22  917/39

.. _ _ d VABP tivel Cefepime 4 16 <0.5->16 79.2/93 79.2/20.8
the antimicrobials alone provided adequate an , TESPECLIVELY. Ceftazidime 4 >32 025->32 77.4/17.6 77.4/22.6
ap rou Thge 2 drug combination with begt coverage * The five most common organisms were (% of total Gontan > 8 sisa  s76/93 876110

. Gentamici 2 8 <1->8 87.6/9.3 87.6/12.4
(sgscep tibility to atgleast one of the compounds) fogr for HABP/VABP): S. aureus (36.3%/33.4%), mipenem L > 0128 699/207 753/137
the to p5 or Zmisms was amikacin plus Sancom cin P aeruginosa (20.8%/17.9%), Klebsiella spp. k/ueVOfloxacm 015 >84 <Soo'152_ >48 ?ig;iﬁ 574452//383'26
eropenem . SU. - > . . . .
P - J - P y (10.1%/10.6%), Enterobacter spp. (5.5%/8.3%) and Pipergcillin/tazobactam 8  >64 <05->64 69.0/17.1 69.0/31.0
(VAN) or linezolid (LZD; 98.6% coverage), . 0 0 0 e ool A N - n
. . E. coli (5.5%/4.9%), and these accounted for 77.6% eeyalie -
tobramycin plus VAN or LZD (95.2%), gentamicin of the total (2,061 organisms: Tables 1 and 2) Tobramycin 05 2 <012->16 91.8/7.1  91.8/8.2
. y y . a. Criteria as published by the CLSI [2012] and EUCAST [2012], B-lactam susceptibility should be directed by the
pIUS VAN Or LZD (947%)’ Cefeplme plus VAN Or b ?J)(Selgillggfkszé:li;gisﬁtsivere appli:d [Tyl;acil Productlniert 2]010] : y y
LZD (930%) and meropenem plus VAN or LZD ° Llnezolld (MIC50/901 1/1 mg/L), VanCOmyCIn (MIC50/901 C. ?nc(;ul:jr(]esség;tzzi;LI(alle%?i/(te(I)lga(:()’G;rsatirr?sir)]ls), K. ozaenae (1 strain), K. planticola (1 strain), K. pneumoniae (202 strains),
(92.9%) and. The 6" and 7t most frequently 1/1 mg/L) and tigecycline (MICg;,90, 0.06/0.25 mg/L) " nspeciated Enteronacier (0 staims). e (& Sans), B cloacas (DA Stane), &nd
Isolated organisms were S. maltophilia (4.0%) and showed complete activity (100.0% susceptibility)
Am_netobacter SPpP. (3-8%_)’ _and QXthlted high against S. aureus; while 47.1% of strains were Table 3. Antimicrobial combinations that provided best coverage for
resistance rates to all antimicrobial agents tested. oxacillin-resistant (MRSA; Table 2). the top five organisms isolated from HABP/VABP2.

_ o o _ % susceptible to
Conclusion: Emplrlcal antimicrobial therapy for o Against the three most frequently ISolated Antimicrobial agents at least one agent
HABP/VABP requires at least 2 agents to provide Enterobacteriaceae species/genera (E. coli, 1. Amikacin + vancomycin or linezolid 98.6%
adequate coverage for the most common Klebsiella sSpp. and Enterobacter Spp_), the most 2. Tobramycin + vancomycin or linezolid 95.2%
organisms. The best antimicrobial coverage was active compounds were amikacin (97.4 to 100.0% 3. Gentamicin + vancomycin or linezolid 94.7%
obtained with the combination of an aminoglycoside susceptible by CLSI criteria), the carbapenems 4. Cefepime + vancomycin or linezolid 93.0%
(amlkacm, tobramycm or gentamlcm) with VAN or meropenem and imipenem (98.1 to 99.3% 5. Meropenem + vancomycin or linezolid 92.9%

LZD Susceptlble) and tlgecycllne (981 to 1000% a. Ln;(iltjéjrie;?ﬁeﬁ)rf]gir\]/izc()\r/%a;és)r.nsfrom both hospital-acquired bacterial pneumonia (HABP) and ventilator-associated
susceptible). An ESBL phenotype was observed In

16.8% of E. coli and 12.6% of Klebsiella spp., and
1.5% of Klebsiella spp. strains were non-susceptible
to imipenem (Table 2).

Conclusions

Introduction

 Empirical antimicrobial therapy for HABP/VABP
requires at least two agents to provide adequate
coverage (>92.9% susceptible) for the most
common pathogens.

* The most active compounds against P. aeruginosa
were colistin (99.4% susceptible), amikacin (96.1%
susceptible) and tobramycin (91.8% susceptible;
Table 2); 30.1% of P. aeruginosa strains were non-
susceptible to iImipenem.

The antimicrobial treatment of hospital-acquired
bacterial pneumonia (HABP) and ventilator-
associated bacterial pneumonia (VABP) Is frequently
initiated empirically and the selection of agents is
deeply influenced by the understanding of causative
pathogens. The organisms causing HABP and VABP
require prompt and appropriate antimicrobial choices
to prevent poor clinical outcomes, especially for
Increasing incidence of infections due to methicillin-
resistant Staphylococcus aureus (MRSA) and
nonfermentative Gram-negative bacilli.

* The best antimicrobial coverage was obtained with
the combination of an aminoglycoside (amikacin,
tobramycin or gentamicin) with vancomycin or
linezolid.
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* None of the antimicrobials alone provided adequate
spectrum against the five most common organisms
as a group. The two drug combination with best
coverage (susceptibility to at least one of the
compounds) for the top five organisms was amikacin
plus vancomycin or linezolid (98.6% coverage),
followed by tobramycin plus vancomycin or linezolid
(95.2%), gentamicin plus vancomycin or linezolid
(94.7%), cefepime plus vancomycin or linezolid
(93.0%) and meropenem plus vancomycin or
linezolid (92.9%; Table 3). 2.

In the present study, we evaluated the frequency of
occurrence and antimicrobial susceptibility of bacterial
organisms collected from patients with HABP and
VABP In USA hospitals through the SENTRY
Antimicrobial Surveillance Program (2010-2011). We
also evaluated the expected empirical coverage for
broad-spectrum antimicrobials used alone and by two
drug combinations.

* The 6 and 7t most frequently isolated organisms
were S. maltophilia (4.0%) and Acinetobacter spp.
(3.8%), and these pathogens exhibited high 3.
resistance rates to all antimicrobial agents tested.

Materials and Methods

Table 1. The most frequently isolated pathogens from HABP and

VABP.
Organism collection: Organisms were consecutively

collected from patients hospitalized with pneumonia in

Organism: no. of isolates (% of total) 4,
HABP VABP

- : - - S. aureus - 794 (36.3) S. aureus - 157 (33.4) i i i i - i,
65 hospitals from all nine USA Census regions in P 8erginesa - 455 (20.8) o aeruginasa - 84 (17.9) ggc;tefléﬂ pneumonia. Clin Infect Dis 51 Suppl 1. S81
- , direcie a common prevailence styie Klebsiella spp. - 220 (10.1) Klebsiella spp. - 50 (10.6) ' _
2010-2011, d ted by P | ty! 5. T A, F M, Badia JR (2010). Treat t
rotocol. The participating medical centers were Enterobacter spp. - 121 (5.5) Enterobacter spp. - 39 (8.3) - 101res A, Felrer M, Badla ). lreatmen
P P pating E. coli - 120 (5.5) Acinetobacter spp. - 35 (7.4) guidelines and outcomes of hospital-acquired and

requested to collect and refer 100 consecutive

pathogens each year from lower respiratory tract sites
determined to be significant by local specimen quality
criteria as the reported probable cause of pneumonia.

S. maltophilia - 91 (4.2)
Serratia spp. - 69 (3.2)
Acinetobacter spp. - 67 (3.1)
. H. influenzae - 62 (2.8)

10. S. pneumoniae - 52 (2.4)

E. coli- 23 (4.9)

Serratia spp. - 19 (4.0)
S. maltophilia - 17 (3.6)
H. influenzae - 15 (3.2) 0.

ventilator-associated pneumonia. Clin Infect Dis 51 Suppl
1: S48-S53.
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