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, a bacterial foodborne patho-

gen, can cause meningitis, bacteremia, and complications 

during pregnancy. This report summarizes listeriosis out-

breaks reported to the Foodborne Disease Outbreak Sur-

veillance System of the Centers for Disease Control and 

Prevention during 1998–2008. The study period includes 

the advent of PulseNet (a national molecular subtyping 

network for outbreak detection) in 1998 and the 
� � � � � � � �

 

Initiative (enhanced surveillance for outbreak investigation) 

in 2004. Twenty-four confi rmed listeriosis outbreaks were 

reported during 1998–2008, resulting in 359 illnesses, 215 

hospitalizations, and 38 deaths. Outbreaks earlier in the 

study period were generally larger and longer. Serotype 

4b caused the largest number of outbreaks and outbreak-

associated cases. Ready-to-eat meats caused more early 

outbreaks, and novel vehicles (i.e., sprouts, taco/nacho 

salad) were associated with outbreaks later in the study 

period. These changes may refl ect the effect of PulseNet 

and the 
� � � � � � � �

 Initiative and regulatory initiatives de-

signed to prevent contamination in ready-to-eat meat and 

poultry products.
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Figure 1. Reported listeriosis outbreaks by single-state or 

multistate status and total number of outbreak-associated cases, 

Foodborne Disease Outbreak Surveillance System, United States, 

1998–2008 (n = 24 outbreaks). White bar sections indicate single- 

state and multistate outbreaks, gray bar sections indicate multistate 

outbreaks, and black line indicates total ill.
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Table 1. Reported listeriosis outbreaks (n = 24) by year, Foodborne Disease Outbreak Surveillance System, United States, 1998–
2008*

Study period, 
year† Multistate Duration, d 

Total no. 
cases‡ 

No.
hospitalizations

No.
deaths

» ¼ ½ ¾ ¿ À ¼ ÁÂ Ã Ä Ã Å Æ ¾ Ã Ç ¿ Ä ¿ ½
serotype Food vehicle (reference) 

Early 
 1998 Yes 389 108 101 14 4b Frankfurters ( È É )

No NA 4 NA NA NA Frankfurters 
 1999 No NA 6 NA NA NA Unknown 

No NA 4 NA NA 1/2a Frankfurters 
No NA 5 5 1 NA Deli meat 
Yes NA 11 NA NA 1/2a Pâté
No NA 2 2 1 NA Deli meat 

 2000 No 122 13 13 0 4b Mexican-style cheese (Ê Ê )
Yes 151 30 29 4 1/2a Deli meat ( È Ë )

 2001 No 3 28 0 0 1/2a Deli meat (Ê È )
 2002 Yes 100 54 NA 8 4b Deli meat ( È Ì )
 2003 No NA 3 NA NA 4b Unknown 

No NA 12 12 1 4b Mexican-style cheese 

Late
 2005 No 32 6 6 0 4b Unknown 

No 7 3 3 0 1/2b Grilled chicken 
Yes 37 13 13 1 1/2a Deli meat 
No 36 12 12 0 4b Mexican-style cheese 

 2006 No 7 2 1 1 4b Unknown 
No 2 2 0 0 1/2b Taco or nacho salad 
No 1 3 2 1 4b Cheese 

 2007 No 163 5 5 3 4b Milk (Ê Í )
 2008 No 47 5 5 3 1/2a Tuna salad (Ê Î )

Yes 351 20 2 0 1/2a Sprouts
Yes 150 8 4 0 1/2a Mexican-style cheese (Ê Ë )

*NA, no data available. 
†No listeriosis cases were reported in 2004. 
‡Includes laboratory-confirmed and epidemiologically linked cases. 

Table 2. Characteristics of 24 listeriosis outbreaks by implicated food categories, Foodborne Disease Outbreak Surveillance System,
United States, 1998–2008* 

Food category 
No.

outbreaks 
Total no.
cases† 

No. (%) 
hospitalized 

No. deaths 
(CFR, %) 

Age group, y, no. (%)‡ No. (%) 
female‡<1 1–49 >50

Deli meats 6 132 49 (37) 15 (11) NA NA NA 40 (45) 
Frankfurters 3 116 101 (87) 14 (12) 0 52 (46) 60 (54) 57 (49) 
Other meats 2 14 3 (21) 0 NA NA NA 2 (67) 
Mexican-style cheese 4 45 41 (91) 1 (2) 8 (18) 32 (73) 4 (9) 37 (84) 
Other dairy products 2 8 7 (88) 4 (50) 1 (13) 1 (13) 6 (75) 4 (50) 
Salad/other 3 27 7 (26) 3 (11) 0 7 (26) 20 (74) 16 (59) 
Unknown 4 17 7 (41) 1 (6) 0 1 (13) 7 (88) 4 (50) 
Overall 24 359 215 (60) 38 (11) 10 (4) 120 (50) 108 (45) 160 (54) 
*CFR, case-fatality rate; NA, not available. 
†Includes laboratory-confirmed and epidemiologically linked cases. 
‡Percentages were calculated on the basis of available information on age distribution (17 outbreaks) and sex (19 outbreaks) for 238 and 296 patients, 
respectively.  
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Figure 2. Distribution of single-state and multistate outbreaks of 

listeriosis, 1998–2008, Foodborne Disease Outbreak Surveillance 

System, United States, 1998–2008 (n = 24 outbreaks). Dark gray 

indicates single-state and multistate outbreaks, and light gray 

indicates multistate outbreaks. Values indicate total outbreaks in 

each state. The grand total of outbreaks indicated in each state is 

>24 because of multistate outbreaks.

Table 3. Characteristics of 24 listeriosis outbreaks by $ % & ' ( ) % * + , - , . / ' , 0 ( - ( &  serotype, Foodborne Disease Outbreak Surveillance 
System, United States, 1998–2008* 

Serotype No. outbreaks Total no. cases† 
Median duration, d 

(range) 
No.

cases/outbreak
No. (%) 

hospitalized 
No. deaths 
(CFR, %) 

4b 10 218 68 (1–389) 22 152 (70) 28 (13) 
1/2a 8 119 99 (3–351) 15 53 (45) 8 (7) 
1/2b 2 5 5 (2–7) 3 3 (60) 0
Unknown 4 17 NA 4 7 (41) 2 (12) 
*NA, not available. 
†Includes laboratory-confirmed and epidemiologically linked cases. 
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Figure 3. Incidence of all cases (per 

million) and outbreaks of listeriosis, 

1978–2008, United States. White 

bar sections indicate single-state 

outbreaks, gray bar sections indicate 

multisite outbreaks, and black line 

indicates incidence per million. Data 

were obtained from the Foodborne 

Diseases ActiveSurveillance Network 

(FoodNet) and the Foodborne Disease 

Outbreak Surveillance System. Data 

are as of June 2010.



Listeriosis Outbreaks, United States, 1998–2008� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � �   � ¡ � � � � � � � � � � � � � � � � � � ¢ � � � � � £� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � ¤ ¥ ¦ � � � � � � � � � � � � � � � � � � §   � ¦ � � � � � � � � � � � � �� � ¨ © ª « ¬ « ­ ® ¯ « ° ± ¬ ± ² � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � ³ ¬ ´ µ � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � ¶ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¨ ©ª « ¬ « ­ ® ¯ « ° ± ¬ ± ² � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   �� � � � � � � � � � � � � � � � � � � � � � � · � � ¸   � ¹ � � � � � � � � � � � � � ¶ � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � º »   � ¥ � � � � � � � � � £ � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¨ © ª « ¬ « ­ ® ¯ « ° ± ¬ ± ²� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ ¶� � � � � � � � � � � � � � � � � � � � � �¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � ¶� � � � � � � � � � ¥ ¢ ¼ � � � � � � � � ¥ � � � ½ � � � � � � ¾ � � ¿ � � £ � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶ � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � ¾ � � ¿ � � £ � � � � � � � � � � � � � � � � � � �   �¹ � � � � À � � � � � � � � � � � Á � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �Â � � � � � � � � � � � � � Ã � � � � � � � � � � � � � � � � � � � � � � � ¥ ¢ ¼ � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � � ½ ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �Ä Å Æ � � � � � � � � � � � � £ � � � � � � � � � � � � Ç � � � � � � ¥ ¢ ¼ � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � À � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � ¥ � � � ½ � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � £ � � � � � � � � � � � � � � � � � È � � � � � � � � � � � � � � � � � � � � � ¶� � � � £ � � É � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¥ ¢ ¼ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � �   � � � Ê �   �Ë � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¹ � � �� � � � � � � � � � � � � � � Ã � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � ¨ © ª « ¬ « ­ ® ¯ « ° ± ¬ ± ² � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � ¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � £ � � � � � � � � Ì Ì Í Î � Å Å Í � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � Ï � � � � ¾ � � � � � � � � ¨ ³ ² ¯ ± Ð ³ Ñ ¡ � � � � � � � � � � � � � � � � � � � £� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ã � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶

� � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � £ � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � Ã � � � � � É � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¾ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � � ½ ¶� � � � � � � � � � Å � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� Ò �   � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � �� � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � Ó � ½ � � � � ¶ � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � É � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Å Å � Î � Å Å Ì� � � Å � � Ô � � � � � � � Å Å � Å Å Å � � � � � � � � � �   � �   � Õ � � � � � � � � � � � � � � �� � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ≥Ö ×� � � � � � � � � � � � � Ø � � � � � � � � � � Å � Å ¤ � � � � � � � � � � � � � � � � � Å � Ä� � � × Å � × � � � � � � � � � � � � � � � � � � � �   � ¹ � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � Ã � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶� � � � � � � � � � � Ø � � � � � � Ï � � � � � � Å � Å � � � � � � Å � � � � � � � � � �� Å Å � Å Å Å � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   �Ù Ú Û Ü Ý Þ ß à á â ã à Ü ä åæ ç è é ê ë ì í î ç ï ð ë ñ ò ó ô ê ë ï õ ê î è é ê ö ÷ ê ø ô è ô ù ô î ú ô ë è î û ü ò è û ë ñè é ç û î ò ë ï ç î ý è ê ë ï û ë ñ ô ù ó û ý è ç î û ô ý û ý ô ò è ü î ç ê ì ý þ ÿ ç è ç î � � ê ë ý � � î û ý è û ë� ô ó è � � ê ë ç ó ó � ê ò ý ç � � ê � û ï � ê � ê î î ç � ê ë ï 	 ü û ê ë ò 
 ò � ý ô ù ô î ý é ê î �û ë ñ û ë ý û ñ é è ý ô ë î ç ñ ò ó ê è ô î 
 ç ù ù ô î è ý þ ê ë ï � ô ï ï æ ê î ï ù ô î � î ô � û ï û ë ñì ë ô ÷ ó ç ï ñ ç ô ù � � � � � � � � � � � � � � � � û î ò ó ç ë ú ç ø ç ú é ê ë û ý ø ý �� î � ê î è ÷ î û ñ é è û ý ê ë ö ë ù ç ú è û ô ò ý � û ý ç ê ý ç ù ç ó ó ô ÷ ê è � ø ô î 
 � ë û �� ç î ý û è 
 û ë ð è ó ê ë è ê � � ç ô î ñ û ê � � é ç ÷ ê ý ê ë � � û ï ç ø û ú ö ë è ç ó ó û ñ ç ë ú ç� ç î � û ú ç 	 ù  ú ç î û ë è é ç � û � û ý û ô ë ô ù í ô ô ï ü ô î ë ç � æ ê è ç î ü ô î ë ç ê ë ï � ë �� û î ô ë ø ç ë è ê ó � û ý ç ê ý ç ý ê è � � � ÷ é ç ë è é û ý ý è ò ï 
 ÷ ê ý ú ô ë ï ò ú è ç ï � � ç îî ç ý ç ê î ú é û ë è ç î ç ý è ý ê î ç ò ý û ë ñ ç � û ï ç ø û ô ó ô ñ 
 è ô ò ë ï ç î ý è ê ë ï û ë ù ç ú è û ô ò ýï û ý ç ê ý ç ý û ë ú ô ø ø ò ë û è 
 ê ë ï é ç ê ó è é ú ê î ç ý ç è è û ë ñ ý � è ô î ç ï ò ú ç ï û ý ç ê ý çè î ê ë ý ø û ý ý û ô ë � ê ë ï è ô ç � ê ó ò ê è ç � ò ü ó û ú é ç ê ó è é û ë è ç î � ç ë è û ô ë ý �! à " à # à Ü Ú à å` ; 7 3 5 a = -< 7 I < . - * 9 / ) % , 7 7 @ H 7 8 3 * 1 ) ) 3 * ; ; / ' ^ : 1 8 * @ 1 3 9 ( * b 3 1 9 * @ & 9 / 9 * ; cE / d 7 8 D / 9 ( 7 2 * 3 ; % A E * 8 2 \ 3 G * ' 9 ] 1 ; % P O $ $ N $ V F V Q $ U %U % B 7 * 9 ; ' ( = > - = 3 2 : ) 7 , C - C 7 3 * ; _ , - 5 7 7 8 * 5 < - J / @ 7 3 > - 5 ' > / 8 9 ( I4 % < * @ : ' 9 1 7 3 1 3 9 ( * 1 3 ' 1 @ * 3 ' * 7 G 1 3 0 / ; 1 0 * ) 1 ; 9 * 8 1 7 ; 1 ; 1 3 G 7 7 @ H 7 8 3 * @ 1 ; a* / ; * ; / ' 9 1 0 * ; : 8 0 * 1 ) ) / 3 ' * 3 * 9 ` 7 8 X ; 1 9 * ; - $ K K R Q P O O M % > ) 1 3 \ 3 G * ' 9 ] 1 ; %P O O V N W W F U $ M Q P O % ( 9 9 D F S S @ T % @ 7 1 % 7 8 2 S $ O % $ O L R S U $ $ O O R
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 7



SYNOPSISe f g h i j k l m n o p q r s m l o t j u v w r s m x v y h i i v p z m { v i p r | m | } o ~ q u � � m q po i f � w ~ o u h ~ q i h u p q } h v u h u m � v v � � v } w q n h u q o u q u s t p h ~ q g y } ~ q h i i o w t q � q p �� v } j � � v v � � q p � m � � � � � � � � � � � y } p � q } p o } � q p q � q � y t o p h v w w q q � q � � v }� } q ~ q w p h v w o � v w � � h � � � } h u j � } v y � u f � i h w � w � q t p n h u f � � � � � � � � u y � � i� � � g � � e � � � � f � p p � � � � � � f � v h f v } � � � � f � � � � � t h � � t h u � e �� f g t � o } � � z � f � t v w v � h t � y } � q w � } v � � q o i p � i v u u q u � y q p v � v v � � v } w qh i i w q u u h w p � q � w h p q � g p o p q u f l � v v � x } v p f � � � � � � � � � � � � � � f � p p � � � �� � f � v h f v } � � � � f � � � � � � � e � � � � �   f l � x � � � � � � �� f � i q � h w � n ¡ m � v t � h g � m � o t n v w o i � r � m k } v w � y � l m { o ¢ q u x g mx i h j o ¢ p h u k n m q p o i f x o u p q y } h £ q � � h i j o u o ~ q � h t i q v � h w � q t p h v w h w o wv y p � } q o j v � i h u p q } h v u h u f � � w � i l � q � f � � � � � � � � � � � � � � f � p p � � � � � � f � v h fv } � � � � f � � � e � � � l � � � � � � � � � � � � � � � �� f � h w w o w � l m � o u t v i o � m � v y   n m | v y i q p ¤ m � o ¢ g m g o i � h w q w � mq p o i f � � h � q � h t i h u p q } h v u h u o u u v t h o p q � � h p � � q � h t o w � u p ¢ i q t � q q u q f� � w � i l � q � f � � � � � � � � � � � � � � f � p p � � � � � � f � v h f v } � � � � f � � � e �� � l � � � � � � � � � � � � � � � �� � f z h q � v �   m x h w w q } z ¡ m ¥ v u t o � � m � o } p p q } � � m | } o ~ q u � � m z q q ~ q u� ¡ m q p o i f s � v h w p � u v y } t q � v v � � v } w q i h u p q } h v u h u v y p � } q o j � � v t y �� q w p q � h w t y � o p h v w � q } h v � o w � � v u u h � i q � h i � h i i w q u u f l � w � q t p n h u f� � � � � � � � � e � � � e f � p p � � � � � � f � v h f v } � � � � f � � � � � h w � � h u � � � � f � f e � �� � f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f � h u p q } h v u h u o u u v t h o p q �� h p � t v w u y � � p h v w v � p y } j q ¢ � } o w j u f � � ¡ z � v } � � v } p o i ¡ j i ¢z q � f � � � � � � � � � e � � � f� � f | } o ~ q u � � m { y w p q } g k m ¦ w � s z m g t � v v w � o j q } � k v � � n m { h u q r mr v } w u p q h w � m q p o i f � h t } v � h v i v � h t o i o u � q t p u v � p � q h w ~ q u p h � o p h v wp � o p p } o t q � p � q � � � � v y p � } q o j v � i h u p q } h v u h u h w p � q � w h p q � g p o p q u p vt v w p o � h w o p q � � v p � v � u o w � q u p o � i h u � � q w p v � � v i q t y i o } u y � p ¢ � h w � �� o u q � u y } ~ q h i i o w t q � v } § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w p � q x y i u q � q p w q p �� v } j f l � i h w � h t } v � h v i f � � � � � � � � � � � � � � f � p p � � � � � � f � v h f v } � � � � f � � � � �l � � f � � f � f � � � � � � � � � f � � � �� � f g � o � h w o p � o w k m | q } w q } � g � h � p x f ¥ � q q � h � q � h v i v � ¢ v � � y � o w i h u p q �} h v u h u f � h t } v � q u � w � q t p f � � � � � � � � � � e � � � f � p p � � � � � � f � v h f v } � � � � f � � � e � ´ f� h t h w � f � � � � f � � f � � �� � f ¦ i u q w g l m x o p } h t j � m { y w p q } g k m z q � � ¢ ¤ m r v } w u p q h w � m � o t r q w £ h q¡ z m q p o i f � y i p h u p o p q v y p � } q o j v � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w � q t p h v wi h w j q � p v � q i h t o p q u u q w p y } j q ¢ � q o p f � i h w � w � q t p n h u f � � � � � � � � � e � � � f� p p � � � � � � f � v h f v } � � � � f � � � e � � � � � � �� � f | v p p i h q � g � m � q � � q } w � � m | } h � µ w x � m | } o ~ q u � � m { v q j u p } o z � mk o j q } � � m q p o i f � y i p h u p o p q v y p � } q o j v � i h u p q } h v u h u i h w j q � p v p y } j q ¢� q i h � q o p o w � u y � u q ¶ y q w p t � o w � q u h w � g } q � y i o p v } ¢ � v i h t ¢ f � i h w � w �� q t p n h u f � � � e � � � � � � � � e f � p p � � � � � � f � v h f v } � � � � f � � � e � � � � � � �� e f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f � y i p h u p o p q v y p � } q o jv � i h u p q } h v u h u o u u v t h o p q � � h p � l q w u q w � o } � u t o w p o i v y � q · � w h p q �g p o p q u m s y � y u p � g q � p q � � q } � � � � f � � ¡ z � v } � � v } p o i ¡ j i ¢ z q � f� � � � � e � � � � � � � � f� � f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f � o p h v w o i ¦ y p � } q o j z q �� v } p h w � g ¢ u p q � � � ¦ z g m � v v � � ¸ t h p q � � � � � l o w � � ¹ f � p p � � � � � � � f t � t f� v ~ � v y p � } q o j w q p � w v } u� � f g q q i h � q } { m { º � w q r f g q } v p ¢ � h w � v � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © o w �} q i o p q � u � q t h q u f � q p � v � u h w � h t } v � h v i v � ¢ f � � � � � � � � � � � � � f � p p � � � �� � f � v h f v } � � � � f � � � e � g � � � � � � � � � � � � � � � � � � � e� � f � q o � x g m n y w w q � � m | } o ~ q u � m ¡ h q � � o w w � m x o p } h t j � m { y w p q } g mq p o i f � o p h v w � h � q v y p � } q o j v � i h u p q } h v u h u � y q p v t v w p o � h w o p q � � q o p f� � h � q � h v i � w � q t p f � � � e � � � � � � � � � � � f � p p � � � � � � f � v h f v } � � � � f � � � � �g � � � � � e � � � � � � � � � e� � f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f ¦ y p � } q o j v � § ¨ © ª « ¬ ¨ ­® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w � q t p h v w u o u u v t h o p q � � h p � � o u p q y } h £ q � � h i j � } v � oi v t o i � o h } ¢ · � o u u o t � y u q p p u m � � � � f � � ¡ z � v } � � v } p o i ¡ j i ¢ z q � f� � � � � � � � � � � � � � � � f� � f � } ¢ q n � m » � q h � z m g p y } � q v w l m ¥ v } � q ¢ � m � q � o ~ o i h q } � m � q q � mq p o i f s w v y p � } q o j v � � q � } h i q � o u p } v q w p q } h p h u o u u v t h o p q � � h p � � q i h t o �p q u u q w � q o p t v w p o � h w o p q � � h p � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © ¼ � i h w � w � q t pn h u f � � � � � � � � � � � � � f � p p � � � � � � f � v h f v } � � � � f � � � e � � � � � � �� � f � o t n v w o i � x n m ¡ � h p � o � z � m k v � � u l n m � o t � v } � o t j l � m s w � q } �u v w r � m z q o } � v w l ¡ m q p o i f ¦ y p � } q o j v � i h u p q } h v u h u o � v w � � q � h t o wh � � h � } o w p u o u o } q u y i p v � t v w u y � � p h v w v � h i i h t h p i ¢ � } v � y t q � � q � �

h t o w � u p ¢ i q t � q q u q f � i h w � w � q t p n h u f � � � � � � � � e � � � � � f � p p � � � � � � f � v h fv } � � � � f � � � e � � � � � � �� � f � v j q u � m � } o w t q s � m z q � � ¢ ¤ m { o w u v w { m � q q � m r v } w u p q h w � m q po i f g q } ~ h w � � h � � � } h u j � v v � u h w o � h � � � } h u j u q p p h w � � u y } ~ q ¢ v � � v u � h �p o i � v v � u q } ~ h t q � } o t p h t q u o � p q } o w v y p � } q o j v � i h u p q } h v u h u h w o � v u �� h p o i f � w � q t p � v w p } v i { v u � � � h � q � h v i f � � � � � � � � � � � � e f � p p � � � � � � f � v h fv } � � � � f � � � e � e � � � � �� � f l o t j u v w r s m k h � � q } u p o � � � m ¥ v � h w � n ½ s w � q i v � m g � q o p n m r i v uz m � v u o } h l m q p o i f � y i p h u p o p q v y p � } q o j v � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « ©o u u v t h o p q � � h p � � q � h t o w � u p ¢ i q t � q q u q � o � q � } v � � o u p q y } h £ q � � h i jo � v w � � } q � w o w p m { h u � o w h t � v � q w f l � v v � x } v p f � � � � � � � � � � � � � � f� p p � � � � � � f � v h f v } � � � � f � � � � � � � e � � � � �   f l � x � � � � � � e� � f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f ¦ y p � } q o j v � h w ~ o u h ~ qi h u p q } h v u h u o u u v t h o p q � � h p � p � q t v w u y � � p h v w v � � v � � q o � t � q q u q ·� v y h u h o w o m � � � � f � � ¡ z � v } � � v } p o i ¡ j i ¢ z q � f � � � � � e � � � � � � � f� e f � g n q � o } p � q w p v � s � } h t y i p y } q m � v v � g o � q p ¢ o w � � w u � q t p h v w g q } ~ h t q f¥ � q � g � g � h t } v � h v i v � h t o i p q u p h w � � } v � } o � � v } } q o � ¢ � p v � q o p � z ¥ � �� q o p o w � � v y i p } ¢ � } v � y t p u m � � � � � � � � � ¸ t h p q � � � � � � o } � � ¹ f � p p � � � �� � � f � u h u f y u � o f � v ~ � g t h q w t q � � h t } v ¾ ¥ q u p h w � ¾ z ¥ � � h w � q � f o u �� � f � g n q � o } p � q w p v � s � } h t y i p y } q m � v v � g o � q p ¢ o w � � w u � q t p h v w g q } ~ h t q f� v w p } v i v � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w } q o � ¢ � p v � q o p � q o p o w � � v y i �p } ¢ � } v � y t p u ¸ � � � � l y w � � ¹ f � p p � � � � � � � f � u h u f y u � o f � v ~ � ¦ x x n � � } � o � �� z x y � u � � � � � � � � f � p �� � f � g n q � o } p � q w p v � s � } h t y i p y } q m � v v � g o � q p ¢ o w � � w u � q t p h v w g q } ~ h t q f� v � � i h o w t q � y h � q i h w q u p v t v w p } v i § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w � v u p �i q p � o i h p ¢ q � � v u q � } q o � ¢ � p v � q o p � q o p o w � � v y i p } ¢ � } v � y t p u ¸ t h p q � � � � �l y w � � ¹ f � p p � � � � � � � f � u h u f y u � o f � v ~ � v � � � q � } � o � � � z x y � u � � � � � � � � �� � ¾ z y i q ¾ � v � � i h o w t q ¾ | y h � q i h w q u ¾ � o ¢ ¾ � � � e f � � �� � f � g n q � o } p � q w p v � s � } h t y i p y } q m � v v � g o � q p ¢ o w � � w u � q t p h v w g q } ~ h t q f¤ q } h µ t o p h v w � } v t q � y } q u � v } q w � v } t q � q w p m h w ~ q u p h � o p h v w u m o w � o w o i ¢ �u h u v � µ t q } u � � � s ¦ u � � v } p � q § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © � � � � } q � y i o p h v wo w � } v y p h w q } h u j � � o u q � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © � z � � � u o � � i h w � � } v �� } o � ¸ t h p q � � � � � l y w � � ¹ f � p p � � � � � � � f � u h u f y u � o f � v ~ � ¦ x x n � � } � o � �� g � g n h } q t p h ~ q u � � � � � � f � z q ~ � f � � �� � f � g n q � o } p � q w p v � s � } h t y i p y } q m � v v � g o � q p ¢ o w � � w u � q t p h v w g q } �~ h t q f � w p q w u h µ q � ~ q } h µ t o p h v w p q u p h w � � � ¤ ¥ � � } v p v t v i � v } u o � � i h w � v �� } v � y t p m � v v � t v w p o t p u y } � o t q u m o w � q w ~ h } v w � q w p o i u y } � o t q u � v } § ¨ © ¿ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © ¸ t h p q � � � � � l y w � � ¹ f � p p � � � � � � � f � u h u f y u � o f � v ~ �¦ x x n � � } � o � � � g � g n h } q t p h ~ q u � � � � � � f � f � � �� � f � t � v i i y � l ¥ m ¡ h i i h o � u � m ¡ h i i h o � u � m � v u � } v ~ q g m | � v u � ¥ m¤ v � p z m q p o i f � y i p h u p o p q v y p � } q o j v � À © ± Á « ¬ ¨ ± Á ¨ ­ ± ¯ Â ¨ ¦ � � � � { �h w � q t p h v w u o u u v t h o p q � � h p � h w � u p v } q u o � � i h w � v � o w o � q � } o � � � h i j� v y � o t � q q u q m � � � � f l � v v � x } v p f � � � � � � � � � � � � � e � f � p p � � � � � � f � v h fv } � � � � f � � � � � � � e � � � � �   f l � x � � � � � � e� � f n ½ s � h t v n l m n } y o } p � l m n v w w q i i ¢ � ¡ f k q � o ~ h v } v � À © ± Á « ¬ ¨ ± Á ¨ ­± ¯ Â ¨ ¦ � � � � { � � y } h w � p � q � o w y � o t p y } q o w � o � h w � v � | v y � o o w �u p h } } q � � t y } � � � q � � o } t � q q u q u � o w y � o t p y } q � � } v � } o � � h i j f l � v v �x } v p f � � � � � � � � � � � � � � � f� � f � q w p q } u � v } n h u q o u q � v w p } v i o w � x } q ~ q w p h v w f � o p h v w o i q w p q } h t � h u �q o u q u y } ~ q h i i o w t q � § ¨ © ª « ¬ ¨ ­ o w w y o i u y � � o } ¢ m � � � � ¸ t h p q � � � � � � q �� � ¹ f � p p � � � � � � � f t � t f � v ~ � i h u p q } h o � � � � � i h u p q } h o � o w w y o i � u y � � o } ¢ � � � � � �� � � t f � � �� � f � g � v v � o w � n } y � s � � h w h u p } o p h v w f n g { g v } � q } u g o w � o } x } v � y t qp v t i v u q m } q t o i i � } v � y t p u ¸ t h p q � � � � � � q � � � ¹ f � p p � � � � � � � f � � o f � v ~ �g o � q p ¢ � z q t o i i u � y t � � � � � � � f � p �� � f | h i v p x m | q w h t v p s m s w � } q x f g q } v p ¢ � h w � o w � q u p q } o u q p ¢ � h w � � v } o w o i �¢ u h u v � § ¨ © ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © � v � y i o p h v w u } q t v ~ q } q � � } v � � v v � �u p y � � u o w � � } v � � y � o w � o p h q w p u � h p � i h u p q } h v u h u h w k q i � h y � f l � i h w� h t } v � h v i f � � � e � � � � � � � � � � � f� e f | h o w � } o w t q u t � h � m | o p p y u v s m ¥ o } p o } v g m s y } q i h x f � w t h � q w t q v � § ¨ © ¿ª « ¬ ¨ ­ ® ¯ ° ¯ ± ² ª ¯ ³ « ° « © h w � v v � o w � q w ~ h } v w � q w p o i u o � � i q u h w � p o i ¢� q p � q q w � � � � o w � � � � � � u q } v p ¢ � q � h u p } h � y p h v w h w � v v � m q w ~ h } v w � q w �p o i o w � t i h w h t o i u o � � i q u f � y } l � � h � q � h v i f � � � � � � � � � � � � � e f � p p � � � �� � f � v h f v } � � � � f � � � � � s � � � � � � � � � � � � � �
8 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013



Listeriosis Outbreaks, United States, 1998–2008Ã Ä Å Æ Ç È É Ç È Ê Ë Ì Í Î Ï Ð Ñ Ò Ï Ó Ç Ô Õ Ç È Ö Ë Ñ Ë × Ó Í Ç Ô Ô Ç È Ø Ù Ð Ñ Ú Ó È Í Û Ï Ç É Û Ç É Ü Ü Ñ Ò É Ö Õ Ç È ÖÜ Ñ Ý Ø Û Û Í É Ö Þ Ñ Ç Ï ß Ô Å à É á ß Û Í á Ç Ô Í Û Ï Ç È Í â Û Í Û Í É ã Ç É Ì ß È ä å æ æ ç è é ê ê Ã ë ß È Ç Êá Í Ç ì â í é æ æ × ß Û Ç Û ì Í Ï Ó Û Ù Ç × Í ß Ô Ç Ì Ù Ó ß Û Í Û â É È Í Û ä í ß × Ï â È Û í â È Ì â È Ï ß Ô Í Ï î ÅÚ Ô Í É ï Í × È â Õ Í â Ô à É í Ç × Ï Å é ê ê ð ñ å å ë ò å ó è é ç Å Ó Ï Ï Ù ë ô ô Î õ Å Î â Í Å â È Ö ô å ê Å å å å å ôö Å å ç ò æ Ê ê ò æ å Å é ê ê ð Å ê å å Ä å Å õÃ ó Å ÷ ß È Î ø Ü Ñ Ò á ß É Û Ð Ñ ÷ Í Ç Î Ì ß É É ï Ñ ù Û Ö ß ß È Î ø Ñ ú â â í Ë Ò Ñ Ë Ï È â Í ä ß Ë Æ ÑÇ Ï ß Ô Å ï â Ô Ç × Ø Ô ß È ß É Î Ù Ó Ç É â Ï î Ù Í × × Ó ß È ß × Ï Ç È Í û ß Ï Í â É â í ü ý þ ÿ � � ý � � � � � �� � ÿ � 	 � � � þ í È â Ì ù Ë ã Ç Ù ß È Ï Ì Ç É Ï â í 
 Ö È Í × Ø Ô Ï Ø È Ç Ý â â Î Ë ß í Ç Ï î ß É Î à É ÊÛ Ù Ç × Ï Í â É Ë Ç È á Í × Ç Û Ø È á Ç Í Ô Ô ß É × Ç â í È Ç ß Î î Ê Ï â Ê Ç ß Ï í â â Î Û ß É Î Ù È â × Ç Û Û Í É Öí ß × Í Ô Í Ï Í Ç Û Å Ü Ý â â Î Ð È â Ï Å é ê å ê ñ Ä Ã ë ó ò å è æ ÅÃ æ Å � Í Ö Ó Ï Í É Ö ß Ô Ç � � Ñ à á î ú 
 Ñ 
 â 
 Ü Ñ Ý â È Ï Ç Û Ò ã Ñ � ö ß ß � � Ñ Ð Ç Ï Ç È Û ú ï ÑÇ Ï ß Ô Å ý � � � Ù È Ç Ì ß Ï Ø È Ç Û Ï â Ù × â Î â É Û ß È Ç × â Ì Ì â É ß Ì â É Ö ü ý þ ÿ � � ý �� � � � � � ÿ � 	 � � � þ Í Û â Ô ß Ï Ç Û í È â Ì í â â Î Û ß É Î î Í Ç Ô Î á Í È Ø Ô Ç É × Ç Ê ß Ï Ï Ç É Ø ß Ï Ç ÎÛ Ï È ß Í É Û Ï Ó ß Ï × â É í Ç È Ù È â Ï Ç × Ï Í â É ß Ö ß Í É Û Ï í Ø Ô Ô î á Í È Ø Ô Ç É Ï Û Ï È ß Í É Û Å 
 Ù Ù ÔÒ É á Í È â É ï Í × È â Õ Í â Ô Å é ê ê ó ñ Ä ç ë ò ð Ä ê è ó Ã Å Ó Ï Ï Ù ë ô ô Î õ Å Î â Í Å â È Ö ô å ê Å å å é ó ô
 Ò ï Å ê ê æ æ Ä Ê ê ó
ç ê Å Þ ß É Ë Ï Ç Ô Ï Ç É 
 Ñ Ë Í Ì Ù Û â É Ü Ñ ÷ ß È Î ø Ñ � Í Ö Ó Ï Í É Ö ß Ô Ç � Å ú Ç á Ç Ô ß Ï Í â É Õ îÛ Í É Ö Ô Ç Ê É Ø × Ô Ç â Ï Í Î Ç Ù â Ô î Ì â È Ù Ó Í Û Ì Ö Ç É â Ï î Ù Í É Ö Ï Ó ß Ï Ì Ø Ï ß Ï Í â É Û Ô Ç ß Î Í É ÖÏ â ß Ù È Ç Ì ß Ï Ø È Ç Û Ï â Ù × â Î â É Í É ý � � � ß È Ç × â Ì Ì â É ß Ì â É Ö ü ý þ ÿ � � ý � � � � � �� � ÿ � 	 � � � þ Í Û â Ô ß Ï Ç Û í È â Ì È Ç ß Î î Ê Ï â Ê Ç ß Ï í â â Î Û Õ Ø Ï É â Ï Ó Ø Ì ß É Ô Í Û Ï Ç È Í â ÊÛ Í Û × ß Û Ç Û Å 
 Ù Ù Ô Ò É á Í È â É ï Í × È â Õ Í â Ô Å é ê å ê ñ Ä ò ë é Ä ó Ã è æ ê Å Ó Ï Ï Ù ë ô ô Î õ Å Î â Í Åâ È Ö ô å ê Å å å é ó ô 
 Ò ï Å ê é ò ð å Ê ê æ
 Î Î È Ç Û Û í â È × â È È Ç Û Ù â É Î Ç É × Ç ë � Ç É ö ß Ì Í É Ü Å Ë Í Ô ä Ñ Ú Ç É Ï Ç È Û í â È ã Í Û Ç ß Û ÇÚ â É Ï È â Ô ß É Î Ð È Ç á Ç É Ï Í â É Ñ å ò ê ê Ú Ô Í í Ï â É ú Î � Ò Ñ ï ß Í Ô Û Ï â Ù Ú ê æ Ñ 
 Ï Ô ß É Ï ß Ñ Æ 
Ã ê Ã Ã Ã Ñ ù Ë 
 ñ Ç Ì ß Í Ô ë Õ Û Í Ô ä � × Î × Å Ö â á

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 9

The opinions expressed by authors contributing to this 

journal do not necessarily refl ect the opinions of the Centers for 

Disease Control and Prevention or the institutions with which 

the authors are affi liated.



184 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013

Earning CME Credit

To obtain credit, you should fi rst read the journal article. After reading the article, you should be able to answer the 

following, related, multiple-choice questions. To complete the questions (with a minimum 70% passing score) and earn 

continuing medical education (CME) credit, please go to s s s t u v w x y z { v t | } ~ � � | � } � z � � v � w . Credit cannot be obtained 

for tests completed on paper, although you may use the worksheet below to keep a record of your answers. You must 

be a registered user on Medscape.org. If you are not registered on Medscape.org, please click on the New Users: Free 

Registration link on the left hand side of the website to register. Only one answer is correct for each question. Once you 

successfully answer all post-test questions you will be able to view and/or print your certifi cate. For questions regarding 

the content of this activity, contact the accredited provider, CME@medscape.net. For technical assistance, contact CME@

webmd.net. American Medical Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as 

evidence of participation in CME activities. For further information on this award, please refer to http://www.ama-assn.org/

ama/pub/category/2922.html. The AMA has determined that physicians not licensed in the US who participate in this CME 

activity are eligible for 
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™. Through agreements that the AMA has made with agencies in some 

countries, AMA PRA credit may be acceptable as evidence of participation in CME activities. If you are not licensed in the 

US, please complete the questions online, print the certifi cate and present it to your national medical association for review.
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Listeriosis Outbreaks and Associated Food 
Vehicles, United States, 1998–2008
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A.  Infection with 

µ ¶ · ¸ ¹ º ¶ »
 is marked by at least mild 

gastrointestinal symptoms among pregnant women 

B.  There are fewer than 200 cases of listeriosis in the United 
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C.  The incidence of listeriosis increased from 1996 to 2003
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A.  There were 24 confi rmed outbreaks between 1998 and 2008
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A.  Serotype 1/2a accounted for most outbreaks of listeriosis
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rate
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D.  The number of outbreaks associated with processed meats 

increased throughout the study period
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