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Highlights
· The proportion of invasive S. pneumoniae isolates with high-level penicillin resistance decreased from 3.1% in 2008 to 2.3% in 2009. Nationally, resistance increased yearly from 2004 to 2008 (11.3%) and, due to changes in penicillin susceptibility breakpoints in 2008, the resistance rate decreased to 5% in 2009. Wisconsin penicillin resistance has remained below the national average.
· The proportion of isolates with reduced susceptibility to multiple drugs (penicillin plus ≥ 2 non-betalactam antibiotics) increased from 6.2% in 2008 to 7.0% in 2009. 
· Fluoroquinolone resistance is rare. However, this is the third year that 2 isolates have been resistant to Levofloxacin.

Surveillance

Enhanced passive surveillance is used to identify invasive isolates of S. pneumoniae in Wisconsin. This activity is coordinated by the Wisconsin Division of Public Health through the invasive bacterial disease surveillance program. Participating hospitals and laboratories voluntarily submit invasive bacterial isolates to the Wisconsin State Laboratory of Hygiene along with a report form that specifies the organism, source of specimen, and patient demographic characteristics. Duplicate isolates (e.g., from a hospital laboratory and a reference laboratory) and isolates obtained from non-Wisconsin residents are excluded. Invasive isolates are defined as those obtained from blood, cerebrospinal fluid (CSF), pleural fluid, or another normally sterile body site. In 2009 a total of 34 facilities submitted invasive pneumococcal isolates.

Laboratory Methods

Streptococcus pneumoniae susceptibility testing was performed at the Wisconsin State Laboratory of Hygiene (WSLH). Susceptibilities to penicillin, cefotaxime, ceftriaxone, levofloxacin, gatifloxacin, and meropenem were determined using the E-test. Susceptibilities to erythromycin, vancomycin, trimethoprim/sulfa-methoxazole, tetracycline and chloramphenicol were performed using disk diffusion. Minimum inhibitory concentrations (MICs) were interpreted as susceptible, intermediate or resistant according to the National Committee for Clinical Laboratory Standards Institute (CLSI) guidelines. In 2008, CLSI guidelines published new penicillin susceptibility breakpoints for S. pneumoniae, with distinct breakpoints for meningeal and non-meningeal isolates. 
Results
TABLE 1.
	Demographic characteristics of patients reported with invasive pneumococcal disease, Wisconsin

	
	2009
	2008

	Age
	Number
	(%)
	Number
	(%)

	< 5 years
	34
	8.4%
	33
	7.7%

	5-19 years
	20
	4.9%
	11
	2.6%

	20-39 years
	40
	9.9%
	46
	10.8%

	40-59 years
	116
	28.6%
	117
	27.4%

	60-79 years
	131
	32.3%
	137
	32.1%

	80+ years
	64
	15.8%
	83
	19.4%

	Gender
	
	
	
	

	Male
	199
	49.1%
	221
	51.8%

	Female
	206
	50.9%
	206
	48.2%

	Region of residence
	
	
	
	

	Northeastern
	93
	23.0%
	95
	22.2%

	Northern
	46
	11.4%
	45
	10.5%

	Southeastern
	147
	36.3%
	155
	36.3%

	Southern
	82
	20.2%
	80
	18.7%

	Western
	37
	9.1%
	52
	12.2%

	Source of isolate
	
	
	
	

	Blood
	388
	95.8%
	420
	98.4%

	Cerebrospinal fluid (CSF)
	17
	4.2%
	7
	1.6%

	Other sterile site
	0
	0.0%
	0
	0.0%

	Total
	405
	100%
	427
	100%


TABLE 2.
	Invasive pneumococcal isolates with reduced susceptibility to penicillin and ≥ 2 non-β-lactam antibiotics, Wisconsin, 1999-2009

	Multi-drug Resistance (MDR)

	Year
	Number MDR / Total
	(%)

	1999
	43 / 410
	10.5%

	2000
	32 / 289
	11.1%

	2001
	29 / 255
	11.4%

	2002
	43 / 352
	12.2%

	2003
	35 / 418
	8.4%

	2004
	19 / 320
	5.9%

	2005
	22 / 355
	6.2%

	2006
	31 / 377
	8.2%

	2007
	55 / 370
	14.9%

	2008*
	26 / 420
	6.2%

	2009*
	27 / 388
	7.0%


*In 2008-2009, new penicillin susceptibility breakpoints were used to calculate the MDR rate, and only S. pneumoniae isolates from blood were included in the data. These were based on the revised Clinical Laboratory Standards Institute (CLSI) guidelines.
TABLE 3.
	Antimicrobial susceptibility of 405 invasive S. pneumoniae isolates in 2009, Wisconsin

	 
	Susceptible
	Intermediate
	Resistant
	Total Non-susceptible

	β-lactam antibiotics
	N
	%
	N
	%
	N
	%
	N
	%

	penicillin 

(non-meningeal)
	361
	93.0%
	18
	4.6%
	9
	2.3%
	27
	7.0%

	penicillin (meningeal)
	317
	78.3%
	0
	0.0%
	88
	21.7%
	88
	21.7%

	ceftriaxone 

(non-meningeal)
	367
	94.6%
	20
	5.2%
	1
	0.3%
	21
	5.4%

	ceftriaxone (meningeal)
	370
	91.4%
	12
	3.0%
	23
	5.7%
	35
	8.6%

	cefotaxime 

(non-meningeal)
	361
	93.0%
	21
	5.4%
	6
	1.5%
	27
	7.0%

	cefotaxime (meningeal)
	367
	90.6%
	9
	2.2%
	29
	7.2%
	38
	9.4%

	meropenem
	372
	91.9%
	6
	1.5%
	27
	6.7%
	33
	8.1%

	Other antibiotics
	
	
	
	
	
	
	
	

	chloramphenicol
	404
	99.8%
	0
	0.0%
	1
	0.2%
	1
	0.2%

	erythromycin
	324
	80.0%
	1
	0.2%
	80
	19.8%
	81
	20.0%

	tetracycline
	367
	90.6%
	0
	0.0%
	38
	9.4%
	38
	9.4%

	trimethoprim-sulfamethoxazole
	337
	83.2%
	6
	1.5%
	62
	15.3%
	68
	16.8%

	levofloxacin
	2 isolates were resistant and 1 was intermediate

	gatifloxacin
	2 isolates were resistant

	vancomycin
	All isolates were susceptible


In 2008 and 2009, new Clinical Laboratory Standards Institute (CLSI) penicillin susceptibility breakpoints were used.
FIGURE 1. Temporal trends in invasive S. pneumoniae penicillin resistance
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FIGURE 2. Invasive S. pneumoniae penicillin susceptibility by region for the year 2009, Wisconsin
[image: image2.emf]Southeastern

n = 144

Sus 136 (94%)

Int 4 (3%)

Res 4 (3%)

Northeastern

n = 91

Sus 83 (91%)

Int 6 (7%)

Res 2 (2%)

Northern

n = 41

Sus 36 (88%)

Int 3 (7%)

Res 2 (5%)

Western

n = 35

Sus 35 (100%)

Int 0 (0%)

Res 0 (0%)

Southern

n = 77

Sus 71 (92%)

Int 5 (7%)

Res 1 (1%)


About WARN

Wisconsin Antibiotic Resistance Network (WARN) is a coalition of Wisconsin health care providers, professional organizations, and public health agencies concerned about antibiotic resistance and inappropriate antibiotic use.

WARN Contacts

Wisconsin Division of Public Health

Invasive Bacteria Surveillance Coordinator – Susann Ahrabi-Fard, MS

Susann.AhrabiFard@wi.gov

1 W Wilson Street, Room 318

Madison, WI 53701-2659

608-261-6955

Wisconsin State Laboratory of Hygiene

Deputy Director, Communicable Disease Division – David Warshauer, PhD

David.Warshauer@slh.wisc.edu
465 Henry Mall

Madison WI 53706

608-265-9115

For More Information

Visit Wisconsin Division of Public Health website
http://dhs.wisconsin.gov/communicable/InvasiveBacteria
































































































































