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Objectives: A study was conducted to describe the rates of among
aureus reported from nine regions of the USA during 2005-2007, and to identify regional variation in patterns of
resistance.

Methods: The Surveillance Network (TSN) comprises 296 laboratories across the nine census regions of the
United States. TSN reported the data for 6 by isolate with source and
other relevant data. Antimicrobial susceptibility data were analyzed by individual drug resistance, multi-drug
resistance, and of resistance

Results: There were over 380,000 isolates of Staphylococcus aureus tested and reported for the period 2005-
2007. Methicillin resistance was observed in 57.8% in 2007 with little change from 2005. There was little
difference in rates of methicillin resistance between community and hospital strains, although strains from
intensive care units tended to be slightly more resistant overall. Resistance to other antimicrobials also was
reported. Regional variation in resistance rates was noted with the highest rates in the Central states and
lowest in New England and Mid-Atlantic regions. There was high activity observed with trimethoprim-
sulfamethoxazole and gentamicin. Linezolid resistance was rare. Oxacilin resistance was similar among
pediatric and elderly cohorts, while and in resistance was (<0.01) mor
common in elderly patients compared with both pedlamc and adult populations. Less than a third of all |snlates
(30.3%) showed no resistance mechanism. Three distinct resistance phenotypes accounted for 46% of all
resistant strains. Overall there were more highly drug-resistant isolates from the ICU with 4, 5 or 6 drug-
resistant phenotypes accounting for over a third of all strains.

Conclusions: Methicillin-resistant S. aureus has become prevalent in both the community and hospital setting
however lttle change in incidence has been seen in past 3 years. Multi-resistant strains now are seen in all
settings, but due to regional variation, empiric therapy should be guided by local susceptibility patterns.
Currently, among the agents studied, only tr and linezolid exhibit
susceptibility rates >95%.

INTRODUCTION AND PURPOS

Staphylococcus aureus has recently gained significant notoriety in both the medical and lay press and media
principally through an apparent increase in the proportion of fatal infections, notably among children. The
awareness of physicians and public alike has been elevated and changes in clinical practice may be driven by
panic and concern. This brief report presents data from a large-scale laboratory-based surveillance program
over the period 2005-2007 from almost 300 hospitals across the USA.

METHODS

Data from The Surveilance Network (TSN) were analyzed inthe current nvestigaton. TSN is an electrric
database of strain-specific, qualitative and ity test data reported by clinical
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Figure 1:

Resistance Rates Among S. aureus from Skin and Wound Specimen Sources in the USA According to Region: TSN
Database 2007
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Table2:  Resistance Rates among S. aureus Tested C against C , Cli
, Oxacillin, and Ti from Skin and Wound
Sources by Patient Age: TSN Database 2007
Agent oh e <16 years 17-64 years
ienotype Total n %S %R Total n %R
All 4,552 79.1 194 49.2
MDR 829 109 89.0 98.3
Ciprofloxacin non-MDR 3,723 943 39 105
OXR 2,392 65.1 329 81.9
OX S 2,160 945 45 14.8
Al 4,552 90.6 89 338
MDR 829 715 281 714
Clindamycin non-MDR 3,723 948 46 4.2
OXR 2,392 90.7 89 54.9
OXS 2,160 904 89 116
Al 4,552 375 60.5 60.6
MDR 829 02 99.5 99.5
Erythromycin non-MDR 3,723 458 51.8 30.0
OXR 2,392 10.8 88.1 922
oX S 2,160 67.1 30.0 274
All 4,552 986 13 36
MDR 829 942 52 77
Gentamicin non-MDR 3,723 99.6 04 0.5
OXR 2,392 98.4 15 59
OX S 2,160 98.8 1.0 13
Al 4,552 475 525 51.3
MDR 829 28 97.2 921
Oxacillin non-MDR 3,723 574 426 191
OXR 2,392 0 100 100
OX S 2,160 100 0 0
Al 4,552 98.8 12 20
MDR 829 96.0 4.0 37
Trimeth/sulfa non-MDR 3,723 99.4 06 06
OXR 2,392 98.9 11 28
OXS 2,160 98.7 1.3 11

CONCLUSIONS

laboratories in United States that has been previously used to evaluate trends concerning antimicrobial X
susceptibilty. 2 The TSN database contains over 120 milion susceptibilty results collected from 296 US Table 1: Overall Resistance Rates among . aureus from Skin and
Wound Specimen Sources in the USA: TSN Database 2005- . icillin resi i iod, wi - thi
was according to CLS! breakpoints that were current in the year of 2007 Th_e overall rate of methicillin _reslsta_nce did not al_te_r _markedly over»the 3 year study period, with almost two-thirds of all
testing.®% skin and wound S. aureus being resistant to methicillin (and macrolides).
ar of Susceptible Intermediate Resistant y .
This analysis focused specifically on S. aureus and used TSN to investigate S. aureus isolated from January Agent Isolations  TotaIN % % % = Clear int | in were evident; the New England and Mid-Atlantic regions
2005 to September 2007. The overall prevalence of S. aureus isolates taken from skin and wound specimen 2005 43919 640 4.0 31.9 generally had the lowest resistance rates; while the Central regions usually showed higher resistance rates.
sources were studied according to patient location including inpatient, intensive-care unit (ICU) and outpatient. Ciprofloxacin 2006 55,667 637 16 347 = There was a higher incidence of MDR phenotypes in both inpatient and ICU isolates compared with outpatient strains.
Strains of S. aureus isolated from skin or wound infections were used as the source most likely to yield the Table 3: Predominant Resistance (%) Phenotype among S. aureus R o e o y
.. " 2007 45210 618 12 37.0 : . .
highest incidence of this species as per Styers et al.® MRSA rates for the study period were estimated by year. 2005 9% 613 5 3 from Skin and Wound Specimens by Source: TSN database There was little variation in methicillin resistance among pediatric, adult, and elderly populations.
In addition, S aureus and MRSA specifically were analyzed by US Bureau of Census region. Susceptibility to ” 2007 = The local application of TSN data may help improve the management of these infections most recently highlighted in
and was examined as well as multi-drug resistant Levofloxacin 2006 102,598 609 18 75 Out-patient In-patient IcU both medical and lay media, as variability among resistance profiles has been found to exist on a regional basis.
> N=19,183 7,789 N=538 ) ) ’ . o . . ) )
(MDR), defined ZTI w"c';"sm resistance 2 3 of the 'Duowmgalge"'s o : o 2007 75070 595 10 395 Phenotype PO T T S = Prospective and more expansive surveillance including isolates from infections not previously examined, such as
oxacillin, an ! nly strains tested simultaneously against each o 2005 132106 766 05 209 MOR MOR impetigo, minor abrasions, or simple wounds is needed to continue to guide empirical and therapy.
these agents were included in the MDR analysis of prevalence and distribution of resistance. All incidence rates Glindamycin 2006 130410 804 04 192 No resistance 313 - | 282 - | 283
jere compared statistically using chi-square analyses, with a p-value of <0.05 being significant. ERY, OX 23 - | 152 - | 61
s P stically using ch-squ yses, with a p-valu Ing signifi 2007 92205 810 04 186 UL ERY 26 - | 1e - | a2
o6 e % FY T opox PR e R REFERENCES
RESULTS 2006 139076 327 e 610 CIP,ERY, OX - s - 7| - 13
Erythromycin ’ CIP, CLI, ERY - 11 - 16 - 20 1. Jones, RN., Fritsche, T.R., Sader, H.S., et al. LEADER surveillance program results for 2006: an activity and spectrum analysis of linezolid using
2007 99,090 328 24 648 CIP, CLI, ERY, OX - 89| - e9 | - 217 clinical isolates from the United States (50 medical centers). Diag Micro Inf Dis. 2007, 59(3):309-17.
= Overall MRSA rates in the USA showed little change between 2005 and 2006 but there was a significant 2005 105198 976 03 21 CIP. CLI, ERY, GEN, OX - 05 - 15 - 33 2. Pillar, C.M., Draghi, D.C., Sheehan, D.J., et al . Prevalence of multi-drug resistant, methicillin-resistant Staphylococcus aureus in the United States:
difference in oxacillin resistance between 2006 and 2007, p<0.05 (Table 1). Gentamicin 2006 114345 979 03 18 CIP. CLI, ERY, GEN, OX, SXT = 03 = 07 - 35 findings of the stratified analysis of the 2004-2005 LEADER surveillance programs. Diag Micro Inf Dis 2008 Feb;80(2):221-4.
i i P i i 3. Clinical and Laboratory Standards Institute. Standards for Testing; Fifteenth
* I 2007, the lowest rates of MRSA were observed in the New England region (48.1 %) and the Mid-Atlantic
. 4 g gion ( ) 2007 82857 980 02 18 CIP = ciprofioxacin; CLI = clindamycin; ERY = erythromycin CLS! document M100-515. Clinical and Laboratory Standards Institute, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA.
region (48.9 %) compared with the highest rates observed in the East South Central region (67.3%) and 2005 95643 5009 GEN = gentamicin; OXA = oxacili; SXT = trmethoprim/sulamethoxazol: 4. Clinical and Laboratory Standards Insfitut Standards f Testing: Sixteenth Informational Supplement.
o (E e ! - MDR = multi-drug resistant inical and Laboratory Standards Institute. andards for esting; Sixteenth Informational Supplement
the West South Central region (67.0%) (Figure 1); these differences were statistically significant, p<0.05. Linezolig® 2006 107776 009 . . CLSI document M100-S16. Clinical and Laboratory Standards Institute, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA.
* The lowest resistance rates were seen with trimethopri (1.6-2%) and (no 5. Clinical and Laboratory Standards Institute. Standards for
resistance detected). Linezolid resistance was reported in 13 of 80,527 isolates in 2007 (Table 1), 2007 80527  >99.9 - - Supplement. CLSI document M100-817. Clinical and Laboratory Standards Institute, 940 West Vaney Road Suite 1400, Wayne, Pennsylvania
although these have not been confirmed. 2005 140640 421 - 578 19087-1898 USA.
. A MDR isolates th t bserved resist to enyth 99.49 " Oxacillin 2006 143130 424 - 576 6. Styers, D., Sheehan, D.J., Hogan, P., of c resistance patterns and trends among
mong isolates the most common observed resistances were to erythromycin (99.4%), oxacillin Staphylococeus aureus : 2005 status in e Unned States. Ann Clin Micro Anllmmmb 2007,95:2.
(95.1%), and ciprofloxacin (95.6 %), while resistance to and 2007 100705 430 - 57.0
was seen in 5.7% and 3.9% of MDR isolates, respectively (Table 2). 2006 118615 978 Y] 20 ACKNOWLEDGMENT
* Susceptibility varied for certain agents by age group with notably less resistance for ciprofloxacin and Trmethisulfas 2006 130459 984 00 16
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single resistance phenotype (data not shown). Overall, MDR was noted in 32% of isolates from skin or L 20T cluded data o f;‘;f;;‘fizs;’;‘;:’m —
wound infections. The prevalence of various phenotypes varied according to patient location (Table 3). ¢ Trimethisulfa = trimethoprimisulfamethoxazol.




