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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.
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We conducted a retrospective, observational, popula-

tion-based study to investigate the effect of staphylococcal 

infections on the hospitalization of children in California 

during 1985–2009. Hospitalized children with staphylococ-

cal infections were identifi ed through the California Offi ce 

of Statewide Health Planning and Development discharge 

database. Infections were categorized as community on-

set, community onset health care–associated, or hospital 

onset. Infection incidence was calculated relative to all 

children and to those hospitalized in acute-care facilities. A 

total of 140,265 records were analyzed. Overall incidence 

increased from 49/100,000 population in 1985 to a peak of 

83/100,000 in 2006 and dropped to 73/100,000 in 2009. 

Staphylococcal infections were associated with longer 

hospital stays and higher risk for death relative to all-cause 

hospitalizations of children. The number of methicillin-re-

sistant � � � � � � � � � � � � � � � � � � � �  infections increased, and 

the number of methicillin-susceptible �  � � � � � �  infections 

remained unchanged. Children <3 years of age, Blacks, 

and those without private insurance were at higher risk for 

hospitalization.
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Figure 1. Hospitalization trends for children <17 years of age, 

California, USA, 1985–2009. The incidence of hospitalizations and 

mean length of stay for children with staphylococcal infection (SI) 

are compared with the incidences of hospitalizations for cellulitis 

(Diagnosis Related Group [DRG] 279 or Medicare Severity–

DRG 602–603) and for all-cause hospitalizations of children. The 

horizontal line separates the incidence graphs, which are to be 

read against the left axis, and the graph for length of stay, which is 

read against the right axis.
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Figure 2. Hospitalization trends for children <17 years of age with staphylococcal infection, California, USA, 1985–2009. Data are no. of 

patients/100,000 population, except as indicated for children <1 year of age. A) Trends by sex. B) Trends by race. C) Trends by age group, 

age >1 year. D) Trends for infants (children <364 days of age) compared with trends for children 1–17 years of age; *number/100,000 

children <1 year of age.
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Figure 3. Hospitalization trends for children <17 years of age with 

staphylococcal infection (SI), California, USA, 1985–2009. A) 

Population incidence of particular SI-associated diagnoses relative 

to the incidence of the same diagnoses in 2000. B) Percentage 

of all SI-coded hospitalization records that were further classifi ed 

by various types of SI; the classifi cation code has been available 

only since 1994. C) Trends for types of SI with cellulitis; available 

only since 1994. Data are no. of patients/100,000 population. D) 

Trends for types of SI with pneumonia; available only since 1999. 

Data are no. of patients/1,000,000 population. E) Trends for types 

of SI with septicemia; available only since 1998. Data are no. of 

patients/1,000,000 population. MSSA, methicillin-susceptible � � � � � � � � � � � � � � � � � � � �
; MRSA, methicillin-resistant 

� � � � � � � �
. 
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Figure 4. Hospitalization trends for children 1 month to 17 years 

of age with Ð Ñ Ò Ó Ô Õ Ö × Ø × Ø Ø Ù Ú Ò Ù Û Ü Ù Ú  infection, by infection onset, 

California, USA, 1996–2009. Data are no. of patients/100,000 

population. A) Incidence of methicillin-susceptible Ð Ý Ò Ù Û Ü Ù Ú . B) 

Incidence of methicillin-resistant Ð Ý Ò Ù Û Ü Ù Ú Ý
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Table 4. Medical conditions associated with community-onset staphylococcal infections in non-neonate children, California, 1996–
2009*

Medical condition 

Type of infection† 

All, N = 31,893 MRSA, n = 12,667 MSSA, n = 13,605 Other, n = 3,073 

Skin/soft tissue infection
 Records with diagnosis, % 71 91 66 36
 Cellulitis, % 84 90 80 63
 Deaths, no. 1 0 1 0
 Mean (SE) LOS, d 4.5 (<0.1) 4.3 (<0.1) 4.6 (<0.1) 5.5 (0.2)
 Median (IQR) LOS, d 3 (2–5) 3 (2–5) 3 (2–5) 4 (2–6)

Sepsis, shock, or bacteremia
 Records with diagnosis, % 12 4 12 29
 Deaths, no. 15 1 6 1
 Mean (SE) LOS, d 8.0 (0.2) 10.9 (0.4) 8.3 (0.2) 6.6 (0.3)
 Median (IQR) LOS, d 6 (4–9) 8 (5–13) 6 (4–10) 5 (3–7)

Respiratory infection
 Records with diagnosis, % 19 13 18 30
 Deaths, no. 31 2 19 1
 Mean (SE) LOS, d 7.1 (0.1) 6.9 (0.2) 7.3 (0.2) 6.6 (0.3)
 Median (IQR) LOS, d 5 (3–8) 4 (3–7) 5 (3–8) 4 (3–7)

Musculoskeletal infections
 Records with diagnosis, % 12 6 20 6
 Deaths, no. 0 0 0 0
 Mean (SE) LOS, d 9.0 (0.1) 11.0 (0.4) 8.4 (0.1) 9.4 (0.7)
 Median (IQR) LOS, d 7 (4–10) 7 (5–13) 6 (4–9) 6 (4–10)
*MRSA, methicillin-resistant �  ! " # $ % & ' & ' ' ( ) ! ( * + ( ) ; MSSA, methicillin-sensitive � , ! ( * + ( ) ; LOS, length of stay in hospital; IQR, interquartile range 
†A particular staphylococcal type could not be determined for 11% of the records; thus, added together, numbers in the MRSA, MSSA, and Other 
staphylococci groups do not equal the number in All types of staphylococcal infection group. Diagnostic groups are not mutually exclusive; therefore, 
percentages in columns total >100. 
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 dihydropteroate synthase 

(DHPS) mutations have been associated with failure of 

sulfa prophylaxis; their effect on the outcome of patients 

with 
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 pneumonia (PCP) remains controversial. . < 9 8 : 3 ; 0 4 8 8
 DHPS polymorphisms and genotypes were 

identifi ed in 112 cases of PCP in 110 HIV-infected patients 

by using PCR single-strand conformation polymorphism. 

Of the 110 patients observed, 21 died; 18 of those deaths 

were attributed to PCP. Thirty-three percent of the PCP 

cases involved a 
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 strain that had 1 or both DHPS 

mutations. The presence or absence of DHPS mutations 
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had no effect on the PCP mortality rate within 1 month, 

whereas Ð Ñ Ò Ó Ô Õ Ö × Ø Ó Ó  type 7 and mechanical ventilation at 

PCP diagnosis were associated with an increased risk 

of death caused by PCP. Mechanical ventilation at PCP 

diagnosis was also associated with an increased risk of 
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Table 1. º » ¼ ½ ¾ ¿ À Á Â Ã Ä Â Å Ä Æ ¿ Ç ¼ À Ä  dihydropteroate synthase genotype distribution according to clinical parameters of 112 cases of 
pneumonia in 110 HIV-positive patients from 5 university hospitals in Lyon, France* 

Characteristic

DHPS genotype 

p value Wild type, n = 75 M2, n = 17 M3, n = 20 

Age at PCP diagnosis, y     
 1–40 41 10 14 0.62 
 41–60 31 7 5  
 61–80 3 0 1  

Sex     
 M 62 14 19 0.38 
 F 13 3 1  

Diagnosis year     
 1993 6 2 0 0.58 
 1994 24 3 4  
 1995 20 5 6  
 1996 25 7 10  

CD4 cell count, median cells/ L†     

 0–50 42 15 11 0.05 
 51–100 17 0 4  
 >100 10 0 2  

First-line treatment     
 SMX/TMP 59 14 15 0.90 
 Pentamidine or atovaquone 14 3 5  
 Others 2 0 0  

SMX/TMP allergy     
 Yes 4 0 3 0.27 
 No 71 17 17  

Corticotherapy at PCP diagnosis     
 Yes 18 1 3 0.25 
 No 57 16 17  

Mechanical ventilation at PCP diagnosis     
 Yes 11 0 3 0.26 
 No 64 17 17  º È Å Ä Æ ¿ Ç ¼ À Ä Ä  SSCP type 1 3 6 1 <0.001 
 7 3 0 6  
 10 2 1 1  
 Others 30 3 3  
 Co-infected 37 7 9  

Outcome within 1 month     
 Favorable 61 16 14 0.39 
 Death attributed to PCP 12 1 5  
 Death not attributed to PCP 2 0 1  
*Data derived from Fisher’s exact test. DHPS, dihydropteroate synthase; M, mutation; SSCP, single-strand conformation polymorphism; PCP, É Ê Ë Ì Í Î Ï Ð Ñ Ì Ì
pneumonia; SMX/TMP, sulfamethoxazole and trimethoprim.  
†Data missing for 11 patients. 



RESEARCH

Ò Ó Ô Õ Ö × Ø Ó Ö Ù Ö Ú Ó Û Ü Ý Þ Ó Ò ß à Ò Ó ß Ó Û Ö Ó á × Û â Õ Þ Ô Ó ß ã Õ Û á ä å æ ÓÓ ß Ö × Ý Õ Ö Ó á Ö Ú Ó ä ç Ý Ù Û Ö Ú ß Ü Ò Ø × Ø Õ Ô è Ü Ò Ø Ó ß Õ é Ö Ó Ò ê ë ê Þ ì Ü ß × Û íÖ Ú Ó î Õ à Ô Õ Û ç ï Ó × Ó Ò Ý Ó Ö Ú Ù á Õ Û á è Ù Ý à Õ Ò Ó á Ö Ú Ù ß Ó è Ü Ò Ø Ó ß Þ ìÜ ß × Û í Ô Ù í ç Ò Õ Û ð Ö Ó ß Ö ß å ë Ù ñ à Ò Ù à Ù Ò Ö × Ù Û Õ Ô Ú Õ ò Õ Ò á ß Ý Ó Ö Ú Ù áó Õ ß Ü ß Ó á Ö Ù × á Ó Û Ö × é ì × Û á Ó à Ó Û á Ó Û Ö à Ò Ù í Û Ù ß Ö × è é Õ è Ö Ù Ò ßÕ ß ß Ù è × Õ Ö Ó á ó × Ö Ú ß Ü Ò Ø × Ø Õ Ô å â Ú Ó Ò × ß ð é Õ è Ö Ù Ò ß ó Ó Ò Ó ß Ó Ô Ó è Ö Ó áÕ à Ò × Ù Ò × Þ Õ ß Ó á Ù Û Ö Ú Ó Ù Ò Ó Ö × è Õ Ô è Ù Û ß × á Ó Ò Õ Ö × Ù Û ß ô Þ Ó è Õ Ü ß Ó Û Ùá Ó Õ Ö Ú ß Ù è è Ü Ò Ò Ó á Õ Ý Ù Û í ó Ù Ý Ó Û õ ó Ó á × á Û Ù Ö × Û è Ô Ü á Ó í Ó Û á Ó Ò× Û Ö Ú Ó Ø Õ Ò × Õ Þ Ô Ó ß å ö Ô ß Ù õ Ö Ú Ó Ø Õ Ò × Õ Þ Ô Ó ë ÷ ø è Ó Ô Ô è Ù Ü Û Ö ó Õ ßÛ Ù Ö × Û è Ô Ü á Ó á Þ Ó è Õ Ü ß Ó × Ö Ú Õ á ã ù Û Ü Ý Ó Ò Ù Ü ß Ý × ß ß × Û í Ø Õ Ô Ü Ó ßú Û û ã ã õ × Û è Ô Ü á × Û í ü á Ó Õ Ö Ú ß Õ Ö Ö Ò × Þ Ü Ö Ó á Ö Ù ê ë ê ù õ Õ Û á ä ù Û Ùß × í Û × ý è Õ Û Ö Õ ß ß Ù è × Õ Ö × Ù Û ó × Ö Ú á Ó Õ Ö Ú Õ Ö Ö Ò × Þ Ü Ö Ó á Ö Ù ê ë ê × ÛÞ × Ø Õ Ò × Õ Ö Ó Õ Û Õ Ô ì ß × ß ú à û þ å þ ÿ ù å æ Ó Ü ß Ó á Ô Ù í × ß Ö × è Ò Ó í Ò Ó ß ß × Ù ÛÕ Û Õ Ô ì ß × ß Ö Ù × á Ó Û Ö × é ì é Õ è Ö Ù Ò ß Õ ß ß Ù è × Õ Ö Ó á ó × Ö Ú ß Ü Ô é Õ Ö Ò Ó Õ Ö Ý Ó Û Öé Õ × Ô Ü Ò Ó ô Ù á á ß Ò Õ Ö × Ù ß ó × Ö Ú ÿ � � ë � ß Õ Ò Ó Ò Ó à Ù Ò Ö Ó á å æ Ó Ö Ó ß Ö Ó áÖ Ú Ó à Ò Ù à Ù Ò Ö × Ù Û Õ Ô × Ö ì Õ ß ß Ü Ý à Ö × Ù Û Ü ß × Û í Ö Ú Ó Û Ù Û ò Ó Ò Ù ß Ô Ù à ÓÖ Ó ß Ö Þ Õ ß Ó á Ù Û Ö Ú Ó ß è Õ Ô Ó á � è Ú Ù Ó Û é Ó Ô á Ò Ó ß × á Ü Õ Ô ß õ Õ Û á è Ú Ó è ð Ó áÖ Ú Ó è Ù Ô × Û Ó Õ Ò × Ö ì ú Ý Ó Õ Û Ø Õ Ò × Õ Û è Ó × Û � Õ Ö × Ù Û é Õ è Ö Ù Ò û ã å ã � ù åö Ô Ô ß Ö Õ Ö × ß Ö × è Õ Ô Õ Û Õ Ô ì ß Ó ß ó Ó Ò Ó è Ù Û á Ü è Ö Ó á Þ ì Ü ß × Û í � â ö â öØ Ó Ò ß × Ù Û ã ã å ã ú � Ö Õ Ö Õ ë Ù Ò à � ê õ ë Ù Ô Ô Ó í Ó � Ö Õ Ö × Ù Û õ â � õ � � ö ù å

	 
 � � 
 � �� � � � � � � � � � � � � � � � � � � �� Û Ó Ú Ü Û á Ò Ó á Ö ó Ó Ô Ø Ó � ö � ß à Ó è × Ý Ó Û ß è Ù Ô Ô Ó è Ö Ó á é Ò Ù Ýã ã þ � � � ç × Û é Ó è Ö Ó á à Õ Ö × Ó Û Ö ß × Û ó Ú Ù Ý ê ë ê ó Õ ß á × Õ í Û Ù ß Ó áó Ó Ò Ó × Û è Ô Ü á Ó á × Û Ö Ú Ó ß Ö Ü á ì å â ó Ù Ù é Ö Ú Ó à Õ Ö × Ó Û Ö ß Ú Õ á ß Ó è Ù Û áè Õ ß Ó ß Ù é ê ë ê å â ó Ù à Õ Ö × Ó Û Ö ß Õ Ô ß Ù Ú Õ á Ö Ü Þ Ó Ò è Ü Ô Ù ß × ß õ Õ Û á ãÚ Õ á Ú × ß Ö Ù à Ô Õ ß Ý Ù ß × ß ô Ó Õ è Ú Ù é Ö Ú Ó ü Ò Ó è Ù Ø Ó Ò Ó á é Ò Ù Ý ê ë ê å â Ú Óè Ù Ú Ù Ò Ö Ò Õ Û í Ó á × Û Õ í Ó é Ò Ù Ý ø � � ÿ ì Ó Õ Ò ß ú Ý Ó á × Õ Û ü  ì Ó Õ Ò ß ù ôÿ ø ú ! � � ù ó Ó Ò Ó Ý Ó Û å â Ú Ó Ý Ù ß Ö è Ù Ý Ý Ù Û Ò × ß ð é Õ è Ö Ù Ò é Ù Ò � � �ó Õ ß Ú Ù Ý Ù ß Ó ñ Ü Õ Ô × Ö ì ú ø ã � ù ô Ö Ú Ó Û Ó ñ Ö Ý Ù ß Ö è Ù Ý Ý Ù Û Ò × ß ðé Õ è Ö Ù Ò ó Õ ß × Û Ö Ò Õ Ø Ó Û Ù Ü ß á Ò Ü í Ü ß Ó ú ! � ù å ë ÷ ø è Ù Ü Û Ö ß Õ Ö Ö Ú Óá × Õ í Û Ù ß × ß Ù é ê ë ê ó Ó Ò Ó á Ù è Ü Ý Ó Û Ö Ó á × Û Ö Ú Ó Ý Ó á × è Õ Ô è Ú Õ Ò Ö ß Ù éã þ ã à Õ Ö × Ó Û Ö ß Õ Û á Ò Õ Û í Ó á é Ò Ù Ý þ Ö Ù ü ÿ þ " # � ú Ý Ó á × Õ Û ä ø ù å � Ûä è Õ ß Ó ß õ à Õ Ö × Ó Û Ö ß Ú Õ á ë ÷ ø è Ó Ô Ô è Ù Ü Û Ö ß $ ä þ þ è Ó Ô Ô ß " % � ú ä ø äÕ Û á ü ÿ þ ù å& � � � � � � ' � ' ( & ) � � * + + � + � � , - . � � � / � 0 1 2 � � 0 �æ Ó à Ò Ó Ø × Ù Ü ß Ô ì í Ó Û Ù Ö ì à Ó á Ö Ú Ó 3 4 5 6 7 8 9 : ; 6 6 ÷ � ê �Þ × Û á × Û í ß × Ö Ó é Ò Ù Ý Ö Ú Ó ã ã ä � ö � ß à Ó è × Ý Ó Û ß Þ ì ê ë <
24 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013

= > ? @ A B C D E F G H I J K L M N L O N P I Q F J N R R S T U A V W X Y Z A [ \ ] X ^ \ ? _ X \ W V > ` ` W ^ [ \ V U X W ` @ \ V \ ` > @ Z > ^ > a A X A ^ ] W b c c B ` > ] A ] W b Z V A _ a W V \ > \ V c c d e f g hZ W ] \ X \ i A Z > X \ A V X ] b ^ W a j _ V \ i A ^ ] \ X Y k W ] Z \ X > @ ] \ V l Y W V m n ^ > V ` A oS k > ^ > ` X A ^ \ ] X \ ` D p O N P I Q F J N N R R S T X Y Z A Z i > @ _ Ac m V q c d r m V q s c d m V q t u X k A ^ ] m V q v w S W h \ V b A ` X A [ m V q j vx U A > X T S T [ \ > U V W ] \ ] m Yc y t d z j B B B B z d C z st c y w d B t B c v B Bw c y z d d d d c vR A { | v c c w w d C t tn r z v v d t r} \ > U V W ] \ ] Y A > ^c s s v c d d B j d C s dc s s t v B B z c wc s s j B B c s c rc s s w t j c c r c jS } t ` A @ @ ` W _ V X m a A [ \ > V ` A @ @ ] ~
m

l �d y j d r j v B v v d d C z rj c y c d d d B c w c B� c d d c c d j jn \ ^ ] X h @ \ V A X ^ A > X a A V XR | � ~ = | T r v v B w t s d C d d cT A V X > a \ [ \ V A W ^ > X W i > � _ W V A B w c s tu X k A ^ ] c d d c dR | � ~ = | T > @ @ A ^ U Y� A ] d B d v B d C B r� W c d r t v v j cS W ^ X \ ` W X k A ^ > Z Y > X T S T [ \ > U V W ] \ ]� A ] d t d r c c d C c r� W c d j t B s t B| A ` k > V \ ` > @ i A V X \ @ > X \ W V > X T S T [ \ > U V W ] \ ]� A ] d B d B c d d C c s� W c d r t v t t vu _ X ` W a A � \ X k \ V c a W V X kn > i W ^ > ? @ A s j t B z t j d C t t} A > X k > X X ^ \ ? _ X A [ X W T S T c t d w r} A > X k V W X > X X ^ \ ? _ X A [ X W T S T d d d B c� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¤ ¥ ¦ § ¨ ¥ © ¨ £ ª ¤ ¢ « ¨ ¥ ¬ ¨ ­ ® ª ¨ £ ¬ ¯ « ¡ ª ° ± ² ± ³ ´ µ ¶ · ¸ ¹ º » ¼ · · ¬ ¥ ½ ¾ ª ¨ ¥ « ¤ ° ¿ À Á Â Ã À ± ³ ¡ ¾ ­ © ¤ ª ½ ¢ ¯ ¨ Ä ¤ Å ¨ ­ ½ ¤ ¥ ¦¢ £ « ª ½ ¢ ¯ ¨ ¬ £ « ª ÆÇ � � � � � � � � � � � � � � È È É � � � � � � � �



Ê Ë Ì Í Î Ï Ð Ñ Ò Í Í
 and Death, HIV-infected PatientsÓ Ô Õ Ö × Ø Ù Ó Ú × Û Ü Û Ý Ó Þ ß à × Û Ü Û Ý á â ã ä Õ å Ú æ ß Ü ç ç è é ê ë ì í î Ûï × Ô Õ Ö × Ý ð Ú æ ß Ó Ü Ó Ö ð ï ß ï å ï Õ ß Ù × Ô ß Ü ï Ú æ Ó Ú Ù Û Ü Ú Ó × Ü ß ñ Ó Ô × ò Ú ó Þ ßÛ Ý ô × Ö ñ Ú ð Õ ß Ó Ü ñ Ô ó Ú Ó Ü Ú õ ö é ç à ß Ü Û Ú ð Õ ß ï ê Ü ÷ â â ì ô ß Þ ßÙ Ö Ó ï ï × Ø ß ñ × Ü Ú æ ß Ù Û Þ Þ ß ï Õ Û Ü ñ × Ü à Ô ó Ú Ó Ü Ú Ù Ó Ú ß à Û Þ ð í ø Û Þ Ô Û ï ÚÛ Ý Ú æ ß Ù Ó ï ß ï å Ú æ ß Õ Ó Ú × ß Ü Ú ï æ Ó Þ ä Û Þ ß ñ ù ú û ü ý þ ÿ � � ü ü ô × Ú æ ô × Ö ñÚ ð Õ ß õ ö é ç ê Ü ÷ � � å � � í � � ì í ç ß � ß Ü Ú ß ß Ü ê â � í � � ì ß Õ × ï Û ñ ß ï× Ü � Û Ö � ß ñ Ó 	 � Ô ó Ú Ó Ü Ú õ ö é ç à ß Ü Û Ú ð Õ ß å Ó Ü ñ � � ê â � í ã � ì× Ü � Û Ö � ß ñ Ó 	 á Ó Ö Ö ß Ö ß í î æ ß Û � ß Þ Ó Ö Ö Õ Þ Û Õ Û Þ Ú × Û Ü Û Ý Ù Ó ï ß ï × Üô æ × Ù æ Ú æ ß Õ Ó Ú × ß Ü Ú æ Ó ñ Ô ó Ú Ó Ü Ú õ ö é ç ô Ó ï á á í � � ê Ü ÷ á � ì íî æ ß Þ ß ô Ó ï Ó � Ó Þ × Ó Ú × Û Ü Û Ý Ú æ × ï Õ Þ Û Õ Û Þ Ú × Û Ü Ý Þ Û Ô � � � Ú Û � � �Ó Ô Û Ü à Ú æ ß � æ Û ï Õ × Ú Ó Ö ï å ä ó Ú Ú æ ß ñ × Ý Ý ß Þ ß Ü Ù ß ñ × ñ Ü Û Ú Þ ß Ó Ù æï Ú Ó Ú × ï Ú × Ù Ó Ö ï × à Ü × Ø Ù Ó Ü Ù ß ê ë ì í 
 Û ï × à Ü × Ø Ù Ó Ü Ú ñ × Ý Ý ß Þ ß Ü Ù ß ï ê Õ÷ � í � � ì ô ß Þ ß Ý Û ó Ü ñ ä ß Ú ô ß ß Ü Õ Ó Ú × ß Ü Ú ï ô æ Û æ Ó Þ ä Û Þ ß ñ ù úû ü ý þ ÿ � � ü ü ô × Ú æ õ ö é ç Ô ó Ú Ó Ú × Û Ü ï Ó Ü ñ Ú æ Û ï ß ô æ Û ñ × ñ Ü Û Ú Ý Û ÞÓ Ö Ö Ú æ ß ñ ß Ô Û à Þ Ó Õ æ × Ù Û Þ Ù Ö × Ü × Ù Ó Ö Ù æ Ó Þ Ó Ù Ú ß Þ × ï Ú × Ù ï Ó Ü Ó Ö ð � ß ñ í� 
 � � � � � � � � � � � � � � � � � � � � � � �î ô ß Ü Ú ð � ï ß � ß Ü ù ú û ü ý þ ÿ � � ü ü à ß Ü Û Ú ð Õ ß ï ô ß Þ ß × ñ ß Ü Ú × Ø ß ñÓ Ô Û Ü à Ú æ ß â â � � �  ï Õ ß Ù × Ô ß Ü ï ä ð ó ï × Ü à Ú æ ß Ô ó Ö Ú × Ú Ó Þ à ß Úé è ! � ç ç è é Ú ð Õ × Ü à Ô ß Ú æ Û ñ ê " # ì í ø × Ý Ú ð � Ü × Ü ß ê � � í � � ìï Õ ß Ù × Ô ß Ü ï Ù Û Ü Ú Ó × Ü ß ñ Ó ï × Ü à Ö ß ù ú û ü ý þ ÿ � � ü ü Ú ð Õ ß å $ � ê $ � í � � ìï Õ ß Ù × Ô ß Ü ï Ù Û Ü Ú Ó × Ü ß ñ � Ú ð Õ ß ï å Ó Ü ñ � ê � í á � ì ï Õ ß Ù × Ô ß Ü ïÙ Û Ü Ú Ó × Ü ß ñ Ô Û Þ ß Ú æ Ó Ü � Ú ð Õ ß ï Ú æ Ó Ú Ù Û ó Ö ñ Ü Û Ú ä ß × ñ ß Ü Ú × Ø ß ñ íî æ ß � Ô Û ï Ú Õ Þ ß � Ó Ö ß Ü Ú à ß Ü Û Ú ð Õ ß ï ô ß Þ ß Ú ð Õ ß â ê Ü ÷ � %Û Ù Ù ó Þ Þ ß Ü Ù ß ï ì å Ú ð Õ ß � ê Ü ÷ â � ì å Ú ð Õ ß â � ê Ü ÷ â � ì å Ú ð Õ ß �ê Ü ÷ â � ì å Ó Ü ñ Ú ð Õ ß � ê Ü ÷ â � ì í î æ ß � Õ Ó Ú × ß Ü Ú ï ô æ Û æ Ó ñ �Ù Ó ï ß ï ß Ó Ù æ Û Ý é è é ô ß Þ ß × Ü Ý ß Ù Ú ß ñ ô × Ú æ ñ × Ý Ý ß Þ ß Ü Ú Ú ð Õ ß ï Ý Û Þß Ó Ù æ Ù Ó ï ß å ï ó à à ß ï Ú × Ü à Õ Û ï ï × ä Ö ß ñ ß Ü Û � Û × Ü Ý ß Ù Ú × Û Ü Ý Û Þ ß Ó Ù æÙ Ó ï ß å Þ Ó Ú æ ß Þ Ú æ Ó Ü Þ ß Ó Ù Ú × � Ó Ú × Û Ü Û Ý Ú æ ß Ú ð Õ ß Ú æ Ó Ú Ù Ó ó ï ß ñ Ú æ ßØ Þ ï Ú Ù Ó ï ß í& � � � ' � ( � � � � � � 
 � ) 
 
 � * + � � ( � , - . / 0 1 2 3 4 5 0 0� � � � � 
 � � � � � 
 � ( � , � 
 � ) 
 
 � 6 ( ' 7� 
 � � � � � 
 ( � , � 8 � � � ' ( 8 9 ( ' � � : �é Û ï ï × ä Ö ß Ó ï ï Û Ù × Ó Ú × Û Ü ï ä ß Ú ô ß ß Ü õ ö é ç Ó Ü ñ ù ú û ü ý þ ÿ � � ü üç ç è é à ß Ü Û Ú ð Õ ß ï Ó Ü ñ ä ß Ú ô ß ß Ü ß Ó Ù æ õ ö é ç Ó Ü ñ ù ú û ü ý þ ÿ � � ü üç ç è é à ß Ü Û Ú ð Õ ß Ó Ü ñ Ú æ ß Ù Ö × Ü × Ù Ó Ö Ý Ó Ù Ú Û Þ ï ô ß Þ ß × Ü � ß ï Ú × à Ó Ú ß ñÝ Û Þ Ú æ ß â â � é è é Ù Ó ï ß ï ê î Ó ä Ö ß ï â å � ì í ç Õ ß Ù × Ô ß Ü ï Ù Û � × Ü Ý ß Ù Ú ß ñô × Ú æ ; � ù ú û ü ý þ ÿ � � ü ü ç ç è é Ú ð Õ ß ï ô ß Þ ß à Ó Ú æ ß Þ ß ñ × Ü Ú Û Óï Õ ß Ù × Ø Ù Ù Ó Ú ß à Û Þ ð å Ó Ü ñ Ú æ ß á Ô Û ï Ú Õ Þ ß � Ó Ö ß Ü Ú Ú ð Õ ß ï Ó Ô Û Ü àï Õ ß Ù × Ô ß Ü ï Ù Û Ü Ú Ó × Ü × Ü à Ó ï × Ü à Ö ß à ß Ü Û Ú ð Õ ß ô ß Þ ß Ù Û Ü ï × ñ ß Þ ß ñï ß Õ Ó Þ Ó Ú ß Ö ð í î æ ß ï Ó Ô Õ Ö ß ô Ó ï ï Ú Þ Ó Ú × Ø ß ñ × Ü Ú Û � à Þ Û ó Õ ï < Ú ð Õ ßâ å Ú ð Õ ß � å Ú ð Õ ß â � å Û Ú æ ß Þ Ú ð Õ ß ï å Ó Ü ñ Ù Û � × Ü Ý ß Ù Ú ß ñ ï Õ ß Ù × Ô ß Ü ï íî æ ß õ ö é ç Ô ó Ú Ó Ú × Û Ü ï ô ß Þ ß Ü Û Ú ñ × ï Ú Þ × ä ó Ú ß ñ ß � ß Ü Ö ð Ó Ô Û Ü àÚ æ ß ù ú û ü ý þ ÿ � � ü ü ç ç è é Ú ð Õ ß ê Õ = � í � � â å ä ð ø × ï æ ß Þ ß ò Ó Ù Ú Ú ß ï Ú ìê î Ó ä Ö ß â ì å Ú ð Õ ß � ä ß × Ü à Ó ï ï Û Ù × Ó Ú ß ñ ô × Ú æ à ß Ü Û Ú ð Õ ß 	 áê � � í � � Û Ý Ú æ ß Ú ð Õ ß ï � ì í î æ ß õ ö é ç Ô ó Ú Ó Ú × Û Ü ï ô ß Þ ß Ó Ö ï Ûó Ü ß � ß Ü Ö ð ñ × ï Ú Þ × ä ó Ú ß ñ Ó Ô Û Ü à Ú æ ß è õ $ Ù ß Ö Ö Ù Û ó Ü Ú à Þ Û ó Õ ï ê Õ÷ � í � � ì > Ô ó Ú Ó Ú × Û Ü 	 � ô Ó ï Ó ï ï Û Ù × Ó Ú ß ñ ô × Ú æ = � � Ù ß Ö Ö ï ? @  ê â � � � ì í ø × Ü Ó Ö Ö ð å Ú æ ß Ø Þ ï Ú � Ö × Ü ß Ú Þ ß Ó Ú Ô ß Ü Ú � Ó Þ × ß ñ ï × à Ü × Ø Ù Ó Ü Ú Ö ðÓ Ù Ù Û Þ ñ × Ü à Ú Û Ú æ ß ù ú û ü ý þ ÿ � � ü ü ç ç è é Ú ð Õ ß ê Õ ÷ � í � � â ì ê î Ó ä Ö ß� ì å Ú ð Õ ß � ä ß × Ü à Ô Û ï Ú Û Ý Ú ß Ü Ú Þ ß Ó Ú ß ñ ô × Ú æ Õ ß Ü Ú Ó Ô × ñ × Ü ß Û ÞÓ Ú Û � Ó A ó Û Ü ß Þ Ó Ú æ ß Þ Ú æ Ó Ü ç 	 B ? î 	 é ê � � í � � ì í

� : 
 , � ' � � : � � C * 
 ( � 7 & � � : � � D � 
 , � � � � �E Ý Ú æ ß â â � Û ä ï ß Þ � ß ñ Ù Ó ï ß ï × Ü Ú æ × ï ï Ú ó ñ ð å � â ê â ã í ã � ìÕ Ó Ú × ß Ü Ú ï ñ × ß ñ ô × Ú æ × Ü â Ô Û Ü Ú æ í é è é ô Ó ï × ñ ß Ü Ú × Ø ß ñ Ó ïÚ æ ß Ù Ó ó ï ß Û Ý ñ ß Ó Ú æ Ý Û Þ â ã Õ Ó Ú × ß Ü Ú ï í � ß Ù Ó ó ï ß Û Ý Ú æ ß ï Ô Ó Ö ÖÜ ó Ô ä ß Þ Û Ý Û ä ï ß Þ � Ó Ú × Û Ü ï å Ú æ ß Ù Ó Ú ß à Û Þ × ß ï ù ú û ü ý þ ÿ � � ü ü Ú ð Õ ßâ � Ó Ü ñ Û Ú æ ß Þ ï Ú ð Õ ß ï ô ß Þ ß Ý ó Þ Ú æ ß Þ à Þ Û ó Õ ß ñ ô × Ú æ Ù Û � × Ü Ý ß Ù Ú ß ñï Õ ß Ù × Ô ß Ü ï å Ý Û Þ Ô × Ü à á à Þ Û ó Õ ï < Ú ð Õ ß â å Ú ð Õ ß � å Ó Ü ñ Û Ú æ ß ÞÚ ð Õ ß ï í � × � Ó Þ × Ó Ú ß Ó Ü Ó Ö ð ï ß ï Þ ß � ß Ó Ö ß ñ Ú æ Ó Ú ù ú û ü ý þ ÿ � � ü ü ç ç è éÚ ð Õ ß � Ó Ü ñ Ú æ ß Ü ß ß ñ Ý Û Þ Ô ß Ù æ Ó Ü × Ù Ó Ö � ß Ü Ú × Ö Ó Ú × Û Ü Ó Ú é è éñ × Ó à Ü Û ï × ï ô ß Þ ß Õ Û ï ï × ä Ö ß Õ Þ ß ñ × Ù Ú Û Þ ï Û Ý ñ ß Ó Ú æ Ó Ú Ú Þ × ä ó Ú ß ñ Ú Ûé è é ê Ö Û à � Þ Ó Ü F Ú ß ï Ú å Õ ÷ � í � ã Ó Ü ñ Õ = � í � � � â å Þ ß ï Õ ß Ù Ú × � ß Ö ð ìê ø × à ó Þ ß ì í 
 Û ß Ý Ý ß Ù Ú Û Ý Ú æ ß õ ö é ç Ô ó Ú Ó Ú ß ñ Ó Ö Ö ß Ö ß ï Û Ü Ú æ ßé è é Ô Û Þ Ú Ó Ö × Ú ð Þ Ó Ú ß ô Ó ï Û ä ï ß Þ � ß ñ ô × Ú æ × Ü â Ô Û Ü Ú æ ê Õ ÷� í á � ì í � ß Ù Ó ó ï ß Ú ð Õ ß � ô Ó ï Ó ï ï Û Ù × Ó Ú ß ñ ô × Ú æ õ ö é ç Ô ó Ú Ó Ú × Û Ü	 á Ó Ü ñ ô × Ú æ Ø Þ ï Ú � Ö × Ü ß Ú Þ ß Ó Ú Ô ß Ü Ú ô × Ú æ Õ ß Ü Ú Ó Ô × ñ × Ü ß Û ÞÓ Ú Û � Ó A ó Û Ü ß å ô ß × Ü Ù Ö ó ñ ß ñ Ú æ ß ï ß � Ó Þ × Ó ä Ö ß ï × Ü Ó Ô ó Ö Ú × � Ó Þ × Ó ä Ö ßÓ Ü Ó Ö ð ï × ï ê î Ó ä Ö ß á ì í î æ × ï Ó Ü Ó Ö ð ï × ï ï æ Û ô ß ñ Ú æ Ó Ú Ú ð Õ ß � Ó Ü ñÚ æ ß Ü ß ß ñ Ý Û Þ Ô ß Ù æ Ó Ü × Ù Ó Ö � ß Ü Ú × Ö Ó Ú × Û Ü Ó Ú é è é ñ × Ó à Ü Û ï × ï ô ß Þ ßï × à Ü × Ø Ù Ó Ü Ú Ö ð Ó ï ï Û Ù × Ó Ú ß ñ ô × Ú æ Ó Ü × Ü Ù Þ ß Ó ï ß ñ Þ × ï F Û Ý ñ ß Ó Ú æÙ Ó ó ï ß ñ ä ð é è é ê Þ ß Ö Ó Ú × � ß æ Ó � Ó Þ ñ ÷ $ í � å % � � è G â í � H â � í % å Õ ÷� í � � å Ó Ü ñ Þ ß Ö Ó Ú × � ß æ Ó � Ó Þ ñ ÷ � í � å % � � è G â í ã H â á í � å Õ ÷ � í � � � åÞ ß ï Õ ß Ù Ú × � ß Ö ð ì ê î Ó ä Ö ß á ì í ç × Ô × Ö Ó Þ Þ ß ï ó Ö Ú ï ô ß Þ ß Û ä Ú Ó × Ü ß ñ ô æ ß ÜÚ æ ß õ ö é ç à ß Ü Û Ú ð Õ ß � Ó Þ × Ó ä Ö ß ô Ó ï Þ ß Ô Û � ß ñ Ý Þ Û Ô Ú æ ß Ô Û ñ ß Ö í� : 
 , � ' � � : � � C � D 8 C ( * : D � I : 
 ( � J 
 � � 9 ( � 8 D : 
î Û Ú Þ ß Ó Ú Ô Û ï Ú Ù Ó ï ß ï å Ú æ ß Õ Ó Ú × ß Ü Ú ï Þ ß Ù ß × � ß ñ Ó ï ó Ö Ý Ó ñ Þ ó àÓ ï Ø Þ ï Ú � Ö × Ü ß Ú Þ ß Ó Ú Ô ß Ü Ú < Ý Û Þ ã ã ê � ã í � � ì Ù Ó ï ß ï å Õ Ó Ú × ß Ü Ú ï ô ß Þ ßÚ Þ ß Ó Ú ß ñ ô × Ú æ ç 	 B ? î 	 é å Ó Ü ñ Ý Û Þ � ê â í ã � ì Ù Ó ï ß ï å Õ Ó Ú × ß Ü Ú ïô ß Þ ß Ú Þ ß Ó Ú ß ñ ô × Ú æ ñ Ó Õ ï Û Ü ß í � ñ � ß Þ ï ß ß Ý Ý ß Ù Ú ï Û Ý ç 	 B ? î 	 é× Ü � Õ Ó Ú × ß Ü Ú ï Ö ß ñ Ú Û Ó Ú æ ß Þ Ó Õ ð Ù æ Ó Ü à ß Ú æ Ó Ú ß ò Ù Ö ó ñ ß ñ Ú æ ß ÔÝ Þ Û Ô Ú æ ß Ó Ü Ó Ö ð ï × ï í � Ô Û Ü à Ú æ ß Þ ß Ô Ó × Ü × Ü à ã � Ù Ó ï ß ï å á �Õ Ó Ú × ß Ü Ú ï ê á � í á � ì ñ × ñ Ü Û Ú Þ ß ï Õ Û Ü ñ Ú Û Ú æ ß ï ó Ö Ý Ó Ú Þ ß Ó Ú Ô ß Ü Ú Ó Ú� ñ Ó ð ï í 	 ó Ö Ú × � Ó Þ × Ó Ú ß Ó Ü Ó Ö ð ï × ï Û Ý Ú æ ß ï Ó Ô ß � Ó Þ × Ó ä Ö ß ï Ó ï Ý Û ÞÚ æ ß Ó Ü Ó Ö ð ï × ï Û Ý Õ Þ ß ñ × Ù Ú Û Þ ï Û Ý ñ ß Ó Ú æ Ù Ó ó ï ß ñ ä ð é è é å ß ò Ù ß Õ ÚÚ æ ß Ø Þ ï Ú � Ö × Ü ß Ú Þ ß Ó Ú Ô ß Ü Ú å ï æ Û ô ß ñ Ú æ Ó Ú Ó Ü × Ü Ù Þ ß Ó ï ß ñ Þ × ï F Û ÝÝ Ó × Ö ó Þ ß Û Ý ï ó Ö Ý Ó Ú Þ ß Ó Ú Ô ß Ü Ú ô Ó ï Ó ï ï Û Ù × Ó Ú ß ñ ô × Ú æ Ú æ ß Ü ß ß ñ Ý Û ÞÔ ß Ù æ Ó Ü × Ù Ó Ö � ß Ü Ú × Ö Ó Ú × Û Ü Ó Ú é è é ñ × Ó à Ü Û ï × ï ê Û ñ ñ ï Þ Ó Ú × Û á $ í � å% � � è G á í � H á � â í á å Õ ÷ � í � � � ì íK L M N O M M L P Q� Ü Ó Ö ð ï × ï Û Ý Ú æ ß Õ Ó Þ Ó Ô ß Ú ß Þ ï Û Ý â â � é è é Ù Ó ï ß ï × Üö G R � × Ü Ý ß Ù Ú ß ñ Õ Ó Ú × ß Ü Ú ï × Ü � Û Ö � × Ü à Ó æ × à æ Õ Þ Û Õ Û Þ Ú × Û Ü Û Ý ù úû ü ý þ ÿ � � ü ü õ ö é ç Ô ó Ú Ó Ú × Û Ü ï Ó Ü ñ ñ ß Ó Ú æ ï Ó Ú Ú Þ × ä ó Ú ß ñ Ú Û é è éñ × ñ Ü Û Ú ï æ Û ô Ó Ü Ó ï ï Û Ù × Ó Ú × Û Ü ä ß Ú ô ß ß Ü Ú æ ß ï ß Ô ó Ú Ó Ú × Û Ü ï Ó Ü ñÓ ô Û Þ ï ß é è é Û ó Ú Ù Û Ô ß í î æ × ï Û ä ï ß Þ � Ó Ú × Û Ü Ù Û Ü Ú Þ Ó ï Ú ï ô × Ú æï Ú ó ñ × ß ï Ú æ Ó Ú Þ ß Õ Û Þ Ú ß ñ ï Û Ô ß Ü ß à Ó Ú × � ß × Ü S ó ß Ü Ù ß Û Ý Ú æ ß ï ßÔ ó Ú Ó Ú × Û Ü ï Û Ü é è é Õ Þ Û à Ü Û ï × ï ê # " T # U ì ä ó Ú Ù Û Ü � ß Þ à ß ï ô × Ú æÞ ß ï ó Ö Ú ï Û Ý Û Ú æ ß Þ ï Ú ó ñ × ß ï Þ ß Õ Û Þ Ú × Ü à Ü Û ß Ý Ý ß Ù Ú ê V W U T # # ì íî æ ß Ö Ó Ù F Û Ý ï Ú Ó Ü ñ Ó Þ ñ × � Ó Ú × Û Ü Û Ý Ú æ ß Û ó Ú Ù Û Ô ß Õ Ó Þ Ó Ô ß Ú ß Þ ïÓ Ü Ó Ö ð � ß ñ × Ü Ú æ ß ñ × Ý Ý ß Þ ß Ü Ú ï Ú ó ñ × ß ï å Ú æ ß Ù Û Ü Ý Û ó Ü ñ ß Þ ïó ï ß ñ Ý Û Þ Ó ñ X ó ï Ú Ô ß Ü Ú å Ó Ü ñ Ú æ ß ï Ô Ó Ö Ö Ü ó Ô ä ß Þ Û Ý Ù Ó ï ß ï × Üï Û Ô ß × Ü � ß ï Ú × à Ó Ú × Û Ü ï Ô × à æ Ú ß ò Õ Ö Ó × Ü Ú æ ß ï ß Ù Û Ü S × Ù Ú × Ü àÙ Û Ü Ù Ö ó ï × Û Ü ï í 
 ß � ß Þ Ú æ ß Ö ß ï ï å Ó ï Ú Þ Û Ü à ß Ý Ý ß Ù Ú ô Û ó Ö ñ æ Ó � ß
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 25



RESEARCH

Y Z Z [ \ ] Z [ ^ \ _ Z ] Z ` Z [ \ [ a ^ b ] \ Z a c \ ^ d e Z a ^ e \ f ^ Z ] a g h i j Za \ k Z a l a b m m Z a ^ \ [ m ^ d g ^ \ n ^ d Z a Z h b ^ g ^ \ o [ a d g ` Z g [ p Z n n Z f ^ o [q r q o b ^ f o h Z l \ ^ \ a a h g j j s t ^ b ] \ Z a \ [ ^ d Z h o ] Z j o e m g [ \ a h au v w w x v y z { | w } ~ w } y } � � ~ � v } � � � � g [ ] � ~ w x } y � w x � v w z � � � � � �a ^ e o [ m j p a b m m Z a ^ Z ] ^ d g ^ � � q t h b ^ g ^ \ o [ a f o [ n Z e a o h Zj Z ` Z j o n a b j n g e Z a \ a ^ g [ f Z ^ o � � � � y z � } w � � s � o c Z ` Z e l ^ d Z a Ze Z i o e ^ a ] \ ] [ o ^ a i Z f b j g ^ Z c d Z ^ d Z e ^ d \ a j Z ` Z j \ a a b n _ f \ Z [ ^^ o i e o ` o � Z f j \ [ \ f g j n g \ j b e Z o n a b j n g ^ e Z g ^ h Z [ ^ s
� � � � y z � } w � � ^ p i Z � c g a \ [ ] Z i Z [ ] Z [ ^ j p g a a o f \ g ^ Z ] � \ s Z s l[ o [ [ b j j i g e ^ \ g j f o e e Z j g ^ \ o [ � c \ ^ d g [ \ [ f e Z g a Z ] e \ a � n o e ] Z g ^ df g b a Z ] Y p q r q s � o c Z ` Z e l ^ d \ a ^ p i Z c g a g j a o g a a o f \ g ^ Z ]c \ ^ d � � q t h b ^ g ^ \ o [ � � � � � s � � o n ^ d Z a \ [ m j Z \ [ n Z f ^ \ o [ a � la b m m Z a ^ \ [ m ^ d g ^ ^ d Z f o h Y \ [ g ^ \ o [ o n ^ d Z � i g e g h Z ^ Z e a h \ m d ^d g ` Z Y Z Z [ [ Z f Z a a g e p n o e \ ^ a i g ^ d o m Z [ \ f \ ^ p l Z ` Z [ \ n h b ^ g ^ \ o [� � g j o [ Z c g a [ o ^ g i e Z ] \ f ^ o e o n ] Z g ^ d f g b a Z ] Y p q r q sr o [ a Z � b Z [ ^ j p l c Z f g [ [ o ^ Z � f j b ] Z ^ d Z e o j Z o n h b ^ g ^ \ o [

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

Figure. Kaplan-Meier survival plots for 4 variables of 112 � � � � � � � � � � � �  pneumonia cases. A) p = 0.08. B) p = 0.35. C) p = 0.60. D) p = 

0.0001. DHPS, dihydropteroate synthase.
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Since 2000 in the United Kingdom, infections caused by 

spore-forming bacteria have been associated with increasing 

illness and death among persons who inject drugs (PWID). 

To assess temporal and geographic trends in these illnesses 

(botulism, tetanus, f g h i j k l m l n o p h q r l  infection s  and anthrax), 

we compared rates across England and Scotland for 2000–

2009. Overall, 295 infections were reported: 1.45 per 1,000 

PWID in England and 4.01 per 1,000 PWID in Scotland. The 

higher rate in Scotland was mainly attributable to f t p h q r l  
infection and anthrax; rates of botulism and tetanus were 

comparable in both countries. The temporal and geographic 

clustering of cases of f t p h q r l  and anthrax into outbreaks 

suggests possible contamination of specifi c heroin batches; 

in contrast, the more sporadic nature of tetanus and botulism 

cases suggests that these spores might more commonly 

exist in the drug supply or local environment although at 

varying levels. PWID should be advised about treatment 
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Table 1. Cases of infection with spore-forming bacteria and rates of infection among PWID, by health region, England and Scotland,
2000–2009* 

Health region 
No.

PWID†

No. cases (rate/1,000 PWID) Total no. cases 
(rate/1,000 PWID, 95% 

CI) Botulism Tetanus 

Ã Ä Å Æ Ç È É Ê É Ë Ì Í Å Î Ï É
infection Anthrax 

England 137,141 139 (1.01) 28 (0.20) 32 (0.23) 0 199 (1.45, 1.22–1.65) 
 East of England 9,418 17 (1.81) 0 2 (0.21) 0 19 (2.02, 1.45–3.04) 
 East Midlands 11,796 15 (1.27) 4 (0.34) 1 (0.08) 0 20 (1.70, 1.48–1.91) 
 London 17,909 28 (1.56) 4 (0.22) 2 (0.11) 0 34 (1.90, 1.42–2.10) 
 North East 8,959 6 (0.67) 1 (0.11)  0 0 7 (0.78, 0.66–0.99) 
 North West 22,089 14 (0.63) 7 (0.32) 16 (0.72) 0 37 (1.68, 1.47–1.97) 
 South East 13,778 9 (0.65) 3 (0.22) 5 (0.36) 0 17 (1.23, 0.95–1.41) 
 South West 17,444 23 (1.32) 3 (0.17) 1 (0.06) 0 27 (1.55, 1.38–1.69) 
 West Midlands 14,734 4 (0.27) 5 (0.34) 1 (0.07) 0 10 (0.68, 0.59–0.74) 
 Yorkshire and the Humber 21,014 23 (1.09) 1 (0.05) 4 (0.19) 0 28 (1.33, 1.23–1.41) 

Scotland‡ 23,933 18 (0.75) 5 (0.21) 60 (2.51)§ 13 (0.54) 96 (4.01, 3.43–4.29) 
 Ayrshire and Arran 2,373 0 0 0 0 0 
 Borders 201 0 0 0 0 0 
 Dumfries and Galloway 486 0 1 (2.06) 0 0 1 (2.06, 1.49–2.70) 
 Fife 1,270 2 (1.57) 0 2 (1.57) 1 (0.79) 5 (3.94, 3.27–4.64) 
 Forth Valley 786 1 (1.27) 0 0 0 1 (1.27, 1.04–1.52) 
 Grampian 3,056 6 (1.96) 2 (0.65) 3 (0.98) 0 11 (3.60, 2.83–4.48) 
 Greater Glasgow and Clyde 8,862 8 (0.90) 1 (0.11) 50 (5.64) 9 (1.02) 68 (7.67, 5.74–9.17) 
 Highland 734 0 0 0 0 0 
 Lanarkshire 1,649 0 0 2 (1.21) 2 (1.21) 4 (2.43, 1.92–4.46) 
 Lothian 3,262 0 1 (0.31) 0 0 1 (0.31, 0.23–0.40) 
 Tayside 1,254 1 (0.80) 0  0 1 (0.80) 2 (1.59, 1.26–1.97) 
*PWID, persons who inject drugs. 
†References Ð Ñ Ò Ð Ó .
‡Regions of mainland Scotland only. 
§Region not known for 3 of the 60 case-patients who had Ô Õ Ö × Ø Ù Ú  infection. 
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Figure 1. Annual numbers of cases of botulism, tetanus, 4 5 6 7 8 9 : ; : < => 6 ? @ :  infection, and anthrax among persons who inject drugs, 

England and Scotland, 2000–2009.

Figure 2. Rates of infection with spore-forming bacteria ( 4 5 6 7 8 9 : ; : < =A 6 8 < 5 : > < = , 4 B 8 C 8 D > : , 4 B > 6 ? @ : , and E D F : 5 5 < 7 D > 8 G 9 D F : 7 ) among 

persons who inject drugs (PWID), by health region, England and 

Scotland, 2000–2009. 



Infections with Spore-forming Bacteria in PWID

H I J K L M N L O P Q N R S J T O U J M R H M T V H O J U W S N X X S U J U X R T J N P R N X P YO N Z T L R S U R W J H [ U [ \ T U L M X H L K J V T M X U P T P Q T J T P N V N \ U J N LR T J V P H ] U O T ^ V T U L _ ` Z P a _ b c T U J P Y J T P W T X R N Z T \ c d U L M P T e^ f g h Z P a _ i h ] T V U \ T Y J T P W T X R N Z T \ c d ^ j k d al T X U I P T N L ] T X R N H L P V N O S R O H I L J T W H J R T M H J [ TV N P M N U O L H P T M Y R S T M U R U W J T P T L R T M S T J T W H R T L R N U \ \ cI L M T J T P R N V U R T R S T U X R I U \ L I V [ T J P H ] N L ] T X R N H L P U V H L Om n o p N L q L O \ U L M U L M r X H R \ U L M a s H J R T R U L I P U L M [ H R I \ N P V Y\ N R R \ T R H e N L N P J T t I N J T M R H X U I P T P c V W R H V P u R S T J T ] H J T Y N LX H V [ N L U R N H L Q N R S U J T W H J R T M S N P R H J c H ] N L v T X R N H L M J I OI P T Y N L M T e H ] X \ N L N X U \ P I P W N X N H L P S H I \ M [ T S N O S ^ w w x w y d az H Q T Z T J Y R T R U L I P X U P T P U J T I L M T J J T W H J R T M [ T X U I P TP H V T X \ N L N X N U L P U J T L H R ] U V N \ N U J Q N R S R S N P J U J T M N P T U P T^ w { d a | N P M N U O L H P N P H ] N L ] T X R N H L V N O S R U \ P H U X X H I L R ] H JI L M T J J T W H J R N L O [ T X U I P T R S T P c V W R H V P H ] H R S T J N \ \ L T P P T PX U L J T P T V [ \ T R S H P T H ] R S T N L ] T X R N H L P H ] N L R T J T P R N L R S N P P R I M c^ T a O a Y } I N \ \ U N L ~ l U J J � P c L M J H V T Z P a [ H R I \ N P V d ^ w w Y w � d a o LU M M N R N H L Y N ] U L N L v T X R N H L P N R T N L ] T X R N H L N P R J T U R T M W J H V W R \ cQ N R S [ J H U M P W T X R J I V U L R N V N X J H [ N U \ M J I O P [ T ] H J T R N P P I TP U V W \ T P U J T X H \ \ T X R T M Y V N X J H [ N H \ H O N X U \ X H L K J V U R N H L V N O S RL H R [ T W H P P N [ \ T ^ � d a� L H R S T J \ N V N R U R N H L H ] R S N P P R I M c N P U P P H X N U R T M Q N R ST P R N V U R T P H ] R S T P N � T H ] R S T m n o p W H W I \ U R N H L a � S T T P R N V U R T P] J H V r X H R \ U L M U L M q L O \ U L M Q T J T W J H M I X T M [ c I P N L O N L M N J T X RV T R S H M P [ c R S T P U V T R T U V [ I R Q T J T [ U P T M H L M N ] ] T J T L R M U R UP H I J X T P U L M M T K L N R N H L P a | H J T H Z T J Y T P R N V U R T P W J H M I X T M [ cN L M N J T X R V T R S H M P U J T M N ] K X I \ R R H Z U \ N M U R T a s H J T e U V W \ T YR S T L U R N H L U \ P R I M c I P T M S T J T T P R N V U R T M � � Y g i g m n o p N L� H L M H L ^ j w d Y [ I R U L H R S T J P R I M c T P R N V U R T M � _ i Y i i i m n o pN L � H L M H L ] H J f i i i x f i i � ^ w � d al T X U I P T R S T t I U \ N R c U L M P U ] T R c H ] N \ \ N X N R S T J H N L N P L H RV H L N R H J T M H J X H L R J H \ \ T M Y P W H J U M N X X U P T P U L M H I R [ J T U � PH ] N \ \ L T P P U P P H X N U R T M Q N R S P W H J T ~ ] H J V N L O [ U X R T J N U U V H L Om n o p V N O S R X H L R N L I T a m T J P H L P Q S H I P T S T J H N L P S H I \ M [ T

T L X H I J U O T M R H P T T � R J T U R V T L R ] H J R S T N J M T W T L M T L X c a z T U \ R SX U J T W J H ] T P P N H L U \ P P S H I \ M T M I X U R T m n o p Q S H X H L R N L I TR H N L v T X R U [ H I R N L v T X R N L O S c O N T L T Y R S T J N P � P ] J H V P W T X N K XN L v T X R N L O W J U X R N X T P R S U R S U Z T [ T T L U P P H X N U R T M Q N R S R S T P TN L ] T X R N H L P Y R S T L T T M R H T L P I J T R S U R R S T N J R T R U L I P Z U X X N L U R N H L PU J T I W R H M U R T Y U L M R S T L T T M R H P T T � X U J T N ] R S T c S U Z TP c V W R H V P H ] U L N L v T X R N H L ~ J T \ U R T M N L ] T X R N H L a m I [ \ N X S T U \ R SW J H ] T P P N H L U \ P P S H I \ M X H L R N L I T R H [ T Z N O N \ U L R R H T L P I J TW J H V W R M T R T X R N H L H ] H I R [ J T U � P U L M P H W T J V N R R S T J U W N MM N P P T V N L U R N H L H ] U M Z N X T a� � � � � � � � � � � � � �� � � � � � � � � �   ¡ ¢ � £ ¡ ¤ � ¥ ¤ � ¦ � ¤ �   §   � ¨ § � � � ¥ � ¤ © � � � ª � � § ¡ �« ¬ ­ � � � ¨ � ® ¯ � � �   ¡ ¡ � � ­ � ° �   �   � �   � � ±² ³ ´ � ¡ © � � � � �   ³ � � � ¦   § � ©   ¤ ¡ ¤ ¨   ³ � µ   � � ¶ � � ¡ � � ´ � ¤ � � ­ �   ¤ �® ­ ¤ � ¡ � � § ± ¶ � � µ ¤ � � ¥ ¤ ­ ¯ ³ � ³ ¤ � � � � � ¦   § � ©   ¤ ¡ ¤ ¨ £ � � § ¦ � � � � � �   ¤ �¤ ¥ · � ­ � � �   � ¡ � � § �   � � ¡   � ¥ � ­ �   ¤ � ³ ¸ ¦ �   © � �   ¡ £ � � ¦ � �   �   ³ ¹ �   � ¯ ³  � ¥ � ­ �   ¤ � ³ ¸ � © ¤ � ¨ ´ � ° º ±» � ¼ � ½ � � � � ¾¿ À Á Â Ã Ä Ä Å Å Æ Ç È È É Ê Æ Á Â Ë Ì Í Ã Â Ê Î Æ Ï Ð Ã Â É Ã Ñ Á Ò Æ Ç Ë Ó Ñ Ã Î Ê À Î È Ô Ä Ä Í Õ Õ Ð ÃÍ Ñ Ô Ã Ö Ä Í È Ñ Õ Ö Ë Ð Õ Ã É × Ø Õ Ù È Â Ã Ú Ô È Â Û Í Ñ Ü × Ë Ö Ä Ã Â Í Ë Í Ñ Í Ñ Ý Ã Ö Ä Í Ñ Ü É Â Ð Ü Ð Õ Ã Â ÕÍ Ñ Ä Ó Ã Þ Ñ Í Ä Ã É ß Í Ñ Ü É È Û À à Ù Í É Ã Û Í È á Ò Ñ Ô Ã Ö Ä À â ã ã ä å ¿ æ æ ç ä è ä é ê â À Ó Ä Ä Ù ç ë ëÉ ì À É È Í À È Â Ü ë ¿ ã À ¿ ã ¿ è ë Î ã í ä ã â î ê ê ã ä ã ã æ ê ï äâ À Å Ö ð Ë Ð Ö Ó á Í Ñ Ê Æ Å Í Ä Ó Ë Ñ Í ñ Æ Á È á Ä È Ñ ò Ê Æ ó Í Ö Ó È á Õ ô ð Æ Á Ã á á Í Õ Å õ ÆÎ Ø Ã É ö Æ Ã Ä Ë á À õ Ñ Í Ñ ÷ Ã Õ Ä Í Ü Ë Ä Í È Ñ Í Ñ Ä È Ä Ó Ã Û Í Ö Â È ø È Â Ë È Ô Ó Ã Â È Í Ñ À Ê Å Ã ÉÅ Í Ö Â È × Í È á À â ã ã â å ä ¿ ç ¿ ã ã ¿ é ê Àæ À Î Ë Ù Í Â Ë Ê Ï À ù Ó Ã Ñ Ë Â Ö È Ä Í Ö Ë É É Í Ö Ä Ë Õ Ë Û Ã É Í Ö Ë á Ù Ë Ä Í Ã Ñ Ä À õ Û Ê Å Ã É À¿ í î ê å ï ä ç ä ä ä é ê ê À Ó Ä Ä Ù ç ë ë É ì À É È Í À È Â Ü ë ¿ ã À ¿ ã ¿ î ë ã ã ã â Ú í æ ï æ ú î ê û í ã ¿ è â Ú ¿ï À Î Í Ã Ü Ã á Ç Æ Ç Ã á Ù Ã Â Ñ Å Æ à Ó Â Ã Ñ Â Ã Í Ö Ó ù À ù Ó Ã É Í Ë Ü Ñ È Õ Í Õ È Ô É Ã Ë Ä Ó Ô Â È ÛÍ Ñ Ä Â Ë ÷ Ã Ñ È Ð Õ Ñ Ë Â Ö È Ä Í Õ Û À ü Í Ä Ó Ã Û Ù Ó Ë Õ Í Õ È Ñ Ä Ó Ã Ù Ë Ä Ó È á È Ü Í Ö Ë Õ Ù Ã Ö Ä Õ À Êò È Â Ã Ñ Õ Í Ö Î Ö Í À ¿ í î î å ¿ ¿ ç ¿ é ¿ î Àä À ü Ã Â Ñ Ã Â Î Á Æ ý Ë Õ Õ Ë Â È Ï Æ Å Ö ô Ã Ã Ê Æ Î Ö Ó Ã Ö Ó Ä Ã Â þ Æ ñ Ð Ü Í Ë Ï Ê À ü È Ð Ñ É× È Ä Ð á Í Õ Û Í Ñ ÿ Ë á Í Ô È Â Ñ Í Ë Æ ¿ í ä ¿ é ¿ í í ê ç Â Ã Ö Ã Ñ Ä Ã Ù Í É Ã Û Í Ö Í Ñ Ó Ã Â È Í ÑÍ Ñ Ý Ã Ö Ä È Â Õ À ÿ á Í Ñ Ò Ñ Ô Ã Ö Ä Ï Í Õ À â ã ã ã å æ ¿ ç ¿ ã ¿ ê é â ï À Ó Ä Ä Ù ç ë ë É ì À É È Í ÀÈ Â Ü ë ¿ ã À ¿ ã ê î ë æ ¿ ê ¿ æ ï
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 33

� � � � � � � � � � � 	 
 � � 
 
 � � � 
 � � � � 	 � � 	 
 � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � � � � � � � �  ! " ! # $ % � & ' ! 
 � � � ( � 
 � � � � � 	 � � � � 
 � � � � � � � � ( � � � � � 
 � )� � � * � � � � � � � � � + � � � � � 	 � � 	 � ( � � � � � 	 � � , , , - � , , . /� � � � + � � � � � 	 � ( � � � � � 	0 � � 1 2 � � � � � �3 *4 5 6 7 8 9 0 � � 1 : � 	 
 � � � � � �) ; � < = > *? � � � � @ 0 � � 1 2 � � � � � �3 *4 5 6 7 8 9 0 � � : � 	 
 � � � � � �) ; � < = > *? � � � � @A � � � � � 
 � ) B C � D E � � F C � D C C E � ; C C > C � D G E � G C � D D � E E ; C , >� 
 � � � � � � � 
 � � C E . E , , � C H D C � I E D ; C E > J , � , , C C I C C , � C I G C E K E C ; H > , � G D ,� 
 � � � � � � � � � � I F G , � , , G � I E H ; C . > , � , G D H G , , � C C � H F D ; C D > , � , G H� 
 � � � L % � & ' !
 � � � ( � 
 � � E � F F , � , C C E � E E ; C C > , � G H F G , H � J , � , , C H D K E , ; I > , � , I G� 
 � � � � � � 
 � � 0 M 0 M C E E I , � � . D C E E H ; . > , � , . E� � � � � � 
 � �
 � � � ( � 
 � � C . . E � , � , , � C I I E H � H ; C E � H > J , � , , C . G F E J , � , , C I I E C ; . > , � � E �N O P Q R S T U V W X Y W Z [ X \ Y ] U ^ _ ` V a b W c Q d e S Q Y _ U V f a g V _ \ h U V g Y b U c i j S Y X _ g T T h \ ^ g k h U l1 m X V _ [ U ^ X n n a Y \ _ o W g n T h U W S \ Y p X V n g _ \ X Y g k X a _ W U q X p r s t Y b h g Y ` u g Y ` v s w ^ X _ h g Y ` u T U V W X Y W Z g W n \ W W \ Y b S g Y ` \ Y p X V n g _ \ X Y g k X a _ g b U p X V x v T U V W X Y Ws t Y b h g Y ` u Z g W n \ W W \ Y b ly z { | } ~ � � � � } � � _ U W _ X V m \ W [ U V U q g ^ _ _ U W _ s Z [ U V U _ g k a h g V ^ U h h ^ X a Y _ W Z U V U � � p X V _ [ U ` \ p p U V U Y ^ U \ Y T V X T X V _ \ X Y X p p U n g h U ^ g W U � T g _ \ U Y _ W Z \ _ [ _ [ U V U W T U ^ _ \ � U\ Y p U ^ _ \ X Y W g Y ` _ [ U ^ X n n a Y \ _ o W g n T h U X p O P Q R u l� � g W U ` X Y _ [ U � g Y Y � P [ \ _ Y U o _ U W _ p X V _ [ U ` \ p p U V U Y ^ U \ Y n U ` \ g Y g b U k U _ Z U U Y _ [ U ^ g W U � T g _ \ U Y _ W Z \ _ [ _ [ U V U W T U ^ _ \ � U \ Y p U ^ _ \ X Y s W u g Y ` _ [ U ^ X n n a Y \ _ o W g n T h UX p O P Q R l� R g _ g p V X n _ [ U � Y h \ Y � U ` j Y X Y o n X a W � X Y \ _ X V \ Y b w a V � U o x � � � s � � u p X V t Y b h g Y ` s Y � � S � � � u g Y ` p V X n _ [ U i U U ` h U t q ^ [ g Y b U w a V � U \ h h g Y ^ U Q Y \ _ \ g _ \ � Ux � � r � x � � v s � � u p X V w ^ X _ h g Y ` s Y � � S � � x u l� � X n T h U _ U ` g _ g X Y g b U Z U V U g � g \ h g k h U p X V � � � � r k X _ a h \ W n ^ g W U � T g _ \ U Y _ W g Y ` � � � � � � l � � � �   ^ g W U � T g _ \ U Y _ W l



RESEARCH¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬ ­ « ® ¦ ¦ ¯ ° © ± ² ¦ ³ ³ ² ´ µ ¶ © · « ¯ ¤ ´ µ ² ¸ ¹ © ± º ² ® ¦ » © ° ¼ ¸ ½ ¦¾ © ¦ ® « ¬ ¢ ¹ ¿ ¦ ¼ « ¿ ¦ ¤ À ³ ¥ ¤ ¯ ¦ Á À ¤ ¯ ­ ² ´ µ ½ « ¼ ® ¦ ¯ ² « ¬ ² ´ À ¦ ¼ ® ² ¤ ´ ³ « ­ ¤ ´ µÂ ¸ ¯ ¤ ¥ ¦ « ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ Ä ¥ ¯ ¤ ´ ¤ ¸ ´ ¼ ¦ ¿ ¯ ¦ µ ² ¤ ´ « ¬ Å « ¯ ² « ® ² ¤ ´ ¢¹ ­ » ª ¸ ½ ¬ ² ¼ £ ¦ « ¬ ® º ¢ Æ Ç È Æ É È Ç Æ Ä È Æ Æ Ê Ë ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ Æ È Ç Ë Ì¹ » ª £ ¢ Æ Ç È È ¢ Î Ç Ç Î È ÏÐ ¢ · ¼ Ñ ¸ ² µ « ´ Ò Ò © ª ¦ ´ ¯ ² ¼ ¦ Ñ · © Ñ ¯ ¸ ¦ ¯ ¶ © ¹ º ­ ¦ ¿ Ó © Ñ ¤ ¬ ¿ ½ ¦ ¯ µ ¨ © Ô ¬ « ¼ Õ· © ¦ ® « ¬ ¢ ¶ ¦ ® º « ¬ ¤ ¸ ® ½ ¯ ¦ « Õ ¤ À ² ´ À ¦ ¼ ® ² ¤ ´ Ö ² ® º × Ø Ù Ú Û Ü Ý Þ Ý ß à á Ù â ã Ý ® ä ¥ ¦ ¹« ´ ¿ ¤ ® º ¦ ¯ ³ ¥ ¤ ¯ ¦ Á À ¤ ¯ ­ ² ´ µ ¤ ¯ µ « ´ ² ³ ­ ³ ² ´ Ó ¼ ¤ ® ® ² ³ º ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ¢» · ¦ ¿ · ² ¼ ¯ ¤ ½ ² ¤ ¬ ¢ Æ Ç Ç Æ É Ë È Ä å Ð È Ê Ð ¢æ ¢ £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´ ¹ µ ¦ ´ ¼ ä ¢ ç ¦ ® « ´ ¸ ³ Ä ² ´ À ¤ ¯ ­ « ® ² ¤ ´ À ¤ ¯ º ¦ « ¬ ® º¥ ¯ ¤ À ¦ ³ ³ ² ¤ ´ « ¬ ³ ¢ Æ Ç Ç Ð è ¼ ² ® ¦ ¿ Æ Ç È Æ ¹ ¸ µ È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ º ¥ « ¢ ¤ ¯ µ ¢ ¸ Õ ÌÖ ¦ ½ ¼ Ì £ ª ¹ Ö ¦ ½ ¾ ² ¬ ¦ Ì £ ª ¹ Ö ¦ ½ ê Ò Ì È È å Ï å Ï Ð Î Ð Ï Ð ¡ Æå ¢ £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´ ¹ µ ¦ ´ ¼ ä ¢ ± ¤ ¸ ´ ¿ ½ ¤ ® ¸ ¬ ² ³ ­ ¼ « ³ ¦ ³ « ³ ³ ¤ ¼ ² « ® ¦ ¿ Ö ² ® º² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¢ Æ Ç È È è ¼ ² ® ¦ ¿ Æ Ç È Æ ¹ ¸ µ È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ º ¥ « ¢ ¤ ¯ µ ¢¸ Õ Ì ç ¤ ¥ ² ¼ ³ Ì ë ´ À ¦ ¼ ® ² ¤ ¸ ³ ¨ ² ³ ¦ « ³ ¦ ³ Ì ë ´ À ¦ ¼ ® ² ¤ ´ ³ ¹ ì Ì Ô ¤ ® ¸ ¬ ² ³ ­ Ì Ñ ¦ ´ ¦ ¯ « ¬ ë ´ À ¤ ¯ Á­ « ® ² ¤ ´ Ì ½ ¤ ® ¸ Ç Æ Ç ± ¤ ¸ ´ ¿ ½ ¤ ® ¸ ¬ ² ³ ­ ¼ « ³ ¦ ³ « ³ ³ ¤ ¼ ² « ® ¦ ¿ Ö ² ® º ë ¨ í ÌÈ Ç ¢ ç « ä ¬ ¤ ¯ ¹ © £ ¸ ® ¼ º ² ´ ³ ¤ ´ Ó © ¶ ² ´ µ « ¥ ¥ « » © ± « ¿ ¿ Ó © ¹ º ­ ¦ ¿ Ó © Ñ ¯ ¸ ¦ ¯ ¶ © ¦ ®« ¬ ¢ Ó ¦ Å ¦ ¯ ¦ ² ¬ ¬ ´ ¦ ³ ³ « ´ ¿ ¿ ¦ « ® º « ­ ¤ ´ µ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ² ´ Ó ¼ ¤ ® ¬ « ´ ¿ Ä« ¼ « ³ ¦ Ê ¼ ¤ ´ ® ¯ ¤ ¬ ³ ® ¸ ¿ ä ¢ Â ¥ ² ¿ ¦ ­ ² ¤ ¬ ë ´ À ¦ ¼ ® ¢ Æ Ç Ç Ë É È Î Î Ä È å Î Ê Æ Ç Ï ¢ º ® ® ¥ Ä Ì Ì¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç È Ð Ì Ó Ç å Ë Ç Æ ¡ æ æ Ç Ï Ç Ç Î Ë Ç ÏÈ È ¢ î « ­ ³ « ä Ò ° © Ó ® ² ¯ ¬ ² ´ µ ¹ © Ó ­ ² ® º » © £ « Ö Õ ² ´ ³ Ñ © Ô ¯ ¤ ¤ Õ ³ ç © £ ¤ ¤ ¿ » © ¦ ®« ¬ ¢ ¹ ´ ¤ ¸ ® ½ ¯ ¦ « Õ ¤ À ² ´ À ¦ ¼ ® ² ¤ ´ Ö ² ® º ï ð ñ Ý Ø Ø ß Ú ð á Û ò Ü ð ñ Ý Ú ² ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ¸ ³ ¦ ¯ ³ ² ´ Ó ¼ ¤ ® ¬ « ´ ¿ ¢ Â ¸ ¯ ¤ Ó ¸ ¯ Å ¦ ² ¬ ¬ ¢ Æ Ç È Ç É È Ë Ä È å Ï ¡ Ë ¢È Æ ¢ ° « ® ² ¤ ´ « ¬ ¹ ´ ® º ¯ « Í ó ¸ ® ½ ¯ ¦ « Õ Ò ¤ ´ ® ¯ ¤ ¬ ç ¦ « ­ ¢ ¹ ´ ¤ ¸ ® ½ ¯ ¦ « Õ ¤ À « ´ ® º ¯ « Í« ­ ¤ ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ² ´ Ó ¼ ¤ ® ¬ « ´ ¿ © ¨ ¦ ¼ ¦ ­ ½ ¦ ¯ Æ Ç Ç å ® ¤ ¨ ¦ ¼ ¦ ­ ½ ¦ ¯ Æ Ç È Ç ¢Ñ ¬ « ³ µ ¤ Ö ô í õ ö Ä £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´ Ó ¼ ¤ ® ¬ « ´ ¿ © ¨ ¦ ¼ ¦ ­ ½ ¦ ¯ Æ Ç È È è ¼ ² ® ¦ ¿Æ Ç È È ¨ ¦ ¼ Æ å é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ ¿ ¤ ¼ ¸ ­ ¦ ´ ® ³ ¢ º ¥ ³ ¢ ³ ¼ ¤ ® ¢ ´ º ³ ¢ ¸ Õ Ì µ ² ÷ Ì « ´ ® º ¯ « Í Á¤ ¸ ® ½ ¯ ¦ « Õ Ì « ´ ® º ¯ « Í Á ¤ ¸ ® ½ ¯ ¦ « Õ Á ¯ ¦ ¥ ¤ ¯ ® Á Æ Ç È È Á È Æ ¢ ¥ ¿ ÀÈ Î ¢ £ « ä Ñ © Ñ « ´ ´ ¤ ´ · © · « ¼ ¨ ¤ ¸ µ « ¬ ¬ » © · ² ¬ ¬ « ¯ ç © Â « ³ ® Ö ¤ ¤ ¿ Ò ©· ¼ õ ¦ µ « ´ ¦ ä ° ¢ ¶ ¤ ¼ « ¬ « ´ ¿ ´ « ® ² ¤ ´ « ¬ ¦ ³ ® ² ­ « ® ¦ ³ ¤ À ® º ¦ ¥ ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ ¤ À¤ ¥ ² « ® ¦ ¸ ³ ¦ « ´ ¿ Ì ¤ ¯ ¼ ¯ « ¼ Õ ¼ ¤ ¼ « ² ´ ¦ ¸ ³ ¦ ¢ ë ´ Ä Ó ² ´ µ ¬ ¦ ® ¤ ´ ° © · ¸ ¯ ¯ « ä î ©ç ² ´ ³ ¬ ¦ ä ¶ © ¦ ¿ ² ® ¤ ¯ ³ ¢ · ¦ « ³ ¸ ¯ ² ´ µ ¿ ² À À ¦ ¯ ¦ ´ ® « ³ ¥ ¦ ¼ ® ³ ¤ À ¥ ¯ ¤ ½ ¬ ¦ ­ ¿ ¯ ¸ µ¸ ³ ¦ Ä ­ ¦ ® º ¤ ¿ ¤ ¬ ¤ µ ² ¼ « ¬ ¿ ¦ Å ¦ ¬ ¤ ¥ ­ ¦ ´ ® ³ ¢ Æ ´ ¿ ¦ ¿ ¢ ¶ ¤ ´ ¿ ¤ ´ Ä £ ¤ ­ ¦ ó À ø ¼ ¦ ÉÆ Ç Ç ¡ ¢ ¥ ¢ Î Ê Ï Ç ¢È Ï ¢ £ « ä Ñ © Ñ « ´ ´ ¤ ´ · © Ò « ³ ¦ ä » © · ¼ õ ¦ µ « ´ ¦ ä ° ¢ Â ³ ® ² ­ « ® ² ´ µ ® º ¦ ´ « ® ² ¤ ´ « ¬« ´ ¿ ¬ ¤ ¼ « ¬ ¥ ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ ¤ À ¥ ¯ ¤ ½ ¬ ¦ ­ ¿ ¯ ¸ µ ­ ² ³ ¸ ³ ¦ ² ´ Ó ¼ ¤ ® ¬ « ´ ¿ Ä ¦ Í ¦ ¼ ¸ ® ² Å ¦¯ ¦ ¥ ¤ ¯ ® ¢ Ñ ¬ « ³ µ ¤ Ö ô í õ ö Ä í ´ ² Å ¦ ¯ ³ ² ® ä ¤ À Ñ ¬ « ³ µ ¤ Ö É Æ Ç Ç å ¹ ¸ µ è ¼ ² ® ¦ ¿Æ Ç È È ¨ ¦ ¼ È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ ¿ ¯ ¸ µ ­ ² ³ ¸ ³ ¦ ¢ ² ³ ¿ ³ ¼ ¤ ® ¬ « ´ ¿ ¢ ¤ ¯ µ Ì ¥ ¸ ½ ¬ ² ¼ « ® ² ¤ ´ ³ Ì¬ ¤ ¼ « ¬ Ì ª ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ ê Æ Ç Ç å ¢ ¥ ¿ ÀÈ Ë ¢ £ ¤ ¥ ¦ § ¨ © » ¸ ¿ ¿ ¹ © £ ² ¼ Õ ­ « ´ · © Ó ¸ ® ® ¤ ´ ¹ © Ó ® ² ­ ³ ¤ ´ Ñ § © ª « ¯ ¯ ä » § ©¦ ® « ¬ ¢ £ ë § ¥ ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ « ­ ¤ ´ µ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ² ´ Â ´ µ ¬ « ´ ¿ « ´ ¿± « ¬ ¦ ³ È å å Ç ® ¤ Æ Ç Ç Î Ä ¦ Å ² ¿ ¦ ´ ¼ ¦ À ¤ ¯ ² ´ ¼ ¯ ¦ « ³ ¦ ¿ ® ¯ « ´ ³ ­ ² ³ ³ ² ¤ ´ ² ´ ¯ ¦ ¼ ¦ ´ ®ä ¦ « ¯ ³ ¢ ¹ ë ¨ Ó ¢ Æ Ç Ç Ë É È å Ä È Æ Ç Ð Ê È Ï ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç å Ð Ì Ç È ¢« ² ¿ ³ ¢ Ç Ç Ç Ç È Ð ¡ Æ Æ Æ ¢ Ð È Î Ë Ë ¢ « ÈÈ ¡ ¢ í ´ ² Å ¦ ¯ ³ ² ® ä ¤ À ® º ¦ ± ¦ ³ ® ¤ À Ó ¼ ¤ ® ¬ « ´ ¿ © £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´ Ó ¼ ¤ ® ¬ « ´ ¿ ©± ¦ ³ ® ¤ À Ó ¼ ¤ ® ¬ « ´ ¿ Ó ¥ ¦ ¼ ² « ¬ ² ³ ® § ² ¯ ¤ ¬ ¤ µ ä Ò ¦ ´ ® ¯ ¦ ¢ ç º ¦ ° ¦ ¦ ¿ ¬ ¦ Â Í ¼ º « ´ µ ¦Ó ¸ ¯ Å ¦ ² ¬ ¬ « ´ ¼ ¦ ë ´ ² ® ² ® « ® ² Å ¦ ô ° Â Ó ë ö Ä ¥ ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ ¤ À £ Ò § « ´ ¿ ² ´ Ã ¦ ¼ ® ² ´ µ ¯ ² ³ Õ½ ¦ º « Å ² ¤ ¸ ¯ ³ « ­ ¤ ´ µ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ « ® ® ¦ ´ ¿ ² ´ µ ´ ¦ ¦ ¿ ¬ ¦ ¦ Í ¼ º « ´ µ ¦ ³² ´ Ó ¼ ¤ ® ¬ « ´ ¿ © Æ Ç Ç æ Ì Æ Ç Ç å ¢ ª « ² ³ ¬ ¦ ä ô í õ ö Ä í ´ ² Å ¦ ¯ ³ ² ® ä ¤ À ® º ¦ ± ¦ ³ ® ¤ ÀÓ ¼ ¤ ® ¬ « ´ ¿ É Æ Ç È Ç ¹ ¥ ¯ è ¼ ² ® ¦ ¿ Æ Ç È È ¨ ¦ ¼ È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ º ¦ ¥ ¼ ³ ¼ ¤ ® ¬ « ´ ¿ ¢¼ ¤ ¢ ¸ Õ Ì ­ ¦ ¿ ² « Ì Ë Ç Ç æ Ï Ì ´ ¦ ³ ² Á ¯ ¦ ¥ ¤ ¯ ® Á Ç æ Á Ç å ¢ ¥ ¿ ÀÈ Ð ¢ í ´ ² ® ¦ ¿ ° « ® ² ¤ ´ ³ ó À ø ¼ ¦ ¤ ´ ¨ ¯ ¸ µ ³ « ´ ¿ Ò ¯ ² ­ ¦ ¢ ± ¤ ¯ ¬ ¿ ¿ ¯ ¸ µ ¯ ¦ ¥ ¤ ¯ ® Æ Ç Ç å ¢§ ² ¦ ´ ´ « Ä ç º ¦ ó À ø ¼ ¦ É Æ Ç Ç å ¢È æ ¢ Ó ¦ ¯ ² ¤ ¸ ³ ó ¯ µ « ´ ² ³ ¦ ¿ Ò ¯ ² ­ ¦ ¹ µ ¦ ´ ¼ ä ¢ ç º ¦ í ´ ² ® ¦ ¿ õ ² ´ µ ¿ ¤ ­ ® º ¯ ¦ « ®« ³ ³ ¦ ³ ³ ­ ¦ ´ ® ¤ À ¤ ¯ µ « ´ ² ³ ¦ ¿ ¼ ¯ ² ­ ¦ Æ Ç Ç å Ê Æ Ç È Ç ¢ Æ Ç È Ç è ¼ ² ® ¦ ¿ Æ Ç È È ¨ ¦ ¼È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ ³ ¤ ¼ « ¢ µ ¤ Å ¢ ¸ Õ Ì « ½ ¤ ¸ ® Á ³ ¤ ¼ « Ì ¬ ² ½ ¯ « ¯ ä ù ³ ® « ¯ ® ú È ÇÈ å ¢ î ² ´ µ ¦ ¯ ® ÷ Ó £ © £ ¤ ² ½ ä Â ¹ © » ¦ ´ ³ ¦ ´ ² ¸ ³ · © · « ¦ º ¬ ¦ ´ » © Ò « ¸ µ « ´ ® ¨ ¹ ©· ä Õ ¬ ¦ ½ ¸ ³ ® ¹ © ¦ ® « ¬ ¢ ë ´ Ã ¦ ¼ ® ² ¤ ´ « ¬ « ´ ® º ¯ « Í ² ´ « º ¦ ¯ ¤ ² ´ ³ Õ ² ´ Á ¥ ¤ ¥ ¥ ¦ ¯ ¢¶ « ´ ¼ ¦ ® ¢ Æ Ç Ç Ç É Î Ë ¡ Ä È Ë Ð Ï Ê Ë ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç È ¡ Ì Ó Ç È Ï Ç Á¡ Ð Î ¡ ô Ç Ç ö Ç Î È Î Î Á ÇÆ Ç ¢ Ò « ¸ µ ¯ « ´ ® ¨ ¹ © ¾ ¤ ³ ³ ¸ ­ õ © £ ¤ ¦ ¬ ç © £ û ² ½ ä Â ¹ © ë Å ¦ ¯ ³ ¦ ´ Ô Ñ © » ¦ ´ ³ ¦ ´ ² ¸ ³· © ¦ ® « ¬ ¢ Ó ä ³ ® ¦ ­ ² ¼ « ´ ® º ¯ « Í ² ´ « ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ Ä ó ³ ¬ ¤ © ° ¤ ¯ Ö « ä ©¹ ¥ ¯ ² ¬ Æ Ç Ç Ç ¢ Â ¸ ¯ ¤ Ó ¸ ¯ Å ¦ ² ¬ ¬ ¢ Æ Ç Ç Ç É Ï Ä È ¡ Ç Ë ¢

Æ È ¢ Ò ¤ ¬ ¦ Ò © » ¤ ´ ¦ ³ ¶ © · ¼ § ¦ ² µ º » © õ ² ¼ ­ « ´ ¹ © Ó ä ¦ ¿ ü © Ô ¦ ¬ ¬ ² ³ · ¢¹ ¿ ¸ ¬ ® ¦ ¯ « ´ ® ³ ² ´ ² ¬ ¬ ² ¼ ² ® ¿ ¯ ¸ µ ³ Ä « ¯ ¦ Å ² ¦ Ö ¤ À ¦ ­ ¥ ² ¯ ² ¼ « ¬ ¦ Å ² ¿ ¦ ´ ¼ ¦ ¢ ¨ ¯ ¸ µç ¦ ³ ® ¹ ´ « ¬ ¢ Æ Ç È È É Î Ä æ å Ê å ¡ ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç Ç Æ Ì ¿ ® « ¢ Æ Æ ÇÆ Æ ¢ £ ¤ ¯ ¤ Ö ² ® ÷ Ô ì © Ó Ö ¦ ´ ³ ¦ ´ Â © · « ¯ ý ¸ « ¯ ¿ ® õ ¢ ± ¤ ¸ ´ ¿ ½ ¤ ® ¸ ¬ ² ³ ­ « ³ ³ ¤ ¼ ² « ® ¦ ¿Ö ² ® º ½ ¬ « ¼ Õ ® « ¯ º ¦ ¯ ¤ ² ´ ¢ » ¹ · ¹ ¢ È å å æ É Æ æ Ç Ä È Ï Ð å Ê æ Ç ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢¤ ¯ µ Ì È Ç ¢ È Ç Ç È Ì Ã « ­ « ¢ Æ æ Ç ¢ È Ð ¢ È Ï Ð åÆ Î ¢ ° ² ¼ ¤ ¬ « ² ¦ ¯ ¹ ¢ ó ´ ² ´ À ¦ ¼ ® ² ¤ ¸ ³ ® ¦ ® « ´ ¸ ³ è ² ´ Ñ ¦ ¯ ­ « ´ é ¢ ¨ ® ³ ¼ º · ¦ ¿± ¤ ¼ º ¦ ´ ³ ¼ º ¯ ¢ È æ æ Ï É È Ç Ä æ Ï Æ Ê Ï ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç Ë Ë Ì ³ Á Ç Ç Æ æ ÁÈ È Ï Î Ï Î ÆÆ Ï ¢ ª ¦ ¦ Õ Ó ¾ © Ó ¦ ­ ¯ « ¿ Ó ¨ © ª ¦ ¯ Õ ² ´ ³ Ñ ¹ ¢ Ò ¬ ¤ ³ ® ¯ ² ¿ ² « ¬ ­ ä ¤ ´ ¦ ¼ ¯ ¤ ³ ² ³ ² ´ º ¤ ¯ ³ ¦ ³ô Î Ð ¼ « ³ ¦ ³ È å æ Ë Ê Æ Ç Ç Ç ö ¢ Â ý ¸ ² ´ ¦ § ¦ ® » ¢ Æ Ç Ç Î É Î Ë Ä æ ¡ Ê å Æ ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢¤ ¯ µ Ì È Ç ¢ Æ Ð Ï ¡ Ì Ç Ï Æ Ë È ¡ Ï Ç Î Ð Ð Ë Ï ¡ Ð Ë È ÎÆ Ë ¢ £ « º ´ þ Ó » © ± º ² ® ¦ » · © Ò ¯ ¤ Ö ¼ ¯ ¤ À ® ° Ó © Ô ¯ ¦ ® ® · · © Ñ ¦ ¤ ¯ µ ¦ î Ò ©Ô ¦ ¦ ¼ º ² ´ µ ° » © ¦ ® « ¬ ¢ ç ¦ ® « ´ ¸ ³ ² ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ © í ´ ² ® ¦ ¿ õ ² ´ µ ¿ ¤ ­ ¢Â ­ ¦ ¯ µ ë ´ À ¦ ¼ ® ¨ ² ³ ¢ Æ Ç Ç ¡ É È Æ Ä Ð Ç å Ê È Ç ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ Î Æ Ç È Ì¦ ² ¿ È Æ Ç Ï ¢ Ç Ë Ç Ë å åÆ ¡ ¢ ¹ Õ ½ ¸ ¬ ¸ ® ¨ © ¨ ¦ ´ ´ ² ³ » © Ñ ¦ ´ ® · © Ñ ¯ « ´ ® õ ¹ © £ ¤ ¥ ¦ § © ó º « ² Ò © ¦ ® « ¬ ¢± ¤ ¸ ´ ¿ ½ ¤ ® ¸ ¬ ² ³ ­ ² ´ ² ´ Ã ¦ ¼ ® ¤ ¯ ³ ¤ À ¿ ¯ ¸ µ ³ Ä ¸ ¥ ³ ¸ ¯ µ ¦ ² ´ ¼ « ³ ¦ ³ ² ´ Â ´ µ ¬ « ´ ¿¿ ¸ ¯ ² ´ µ Æ Ç Ç Ï ¢ Â ¸ ¯ ¤ Ó ¸ ¯ Å ¦ ² ¬ ¬ ¢ Æ Ç Ç Ë É È Ç Ä È Ð Æ Ê Ï ¢Æ Ð ¢ £ « ´ Õ ² ´ ³ Ò © ª « ¬ ­ ¦ ¯ ¨ © Ó ² ´ µ º î ¢ í ´ ² ´ ® ¦ ´ ¿ ¦ ¿ ³ ¸ ½ ¼ ¸ ® « ´ ¦ ¤ ¸ ³ « ´ ¿² ´ ® ¯ « ­ ¸ ³ ¼ ¸ ¬ « ¯ ² ´ Ã ¦ ¼ ® ² ¤ ´ ½ ä ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ¢ Ò · ¹ » ¢ Æ Ç Ç Ç É È ¡ Î Ä È Ï Æ Ë Ê ¡ ¢Æ æ ¢ Ñ ¯ « º « ­ Ò ¹ © · ¼ ° « ¸ µ º ® ¤ ´ Ñ ± © Ò ¯ « Ö À ¤ ¯ ¿ î ¢ ÿ ª ¤ ¥ ¥ ² ´ µ � Ä « ¼ « ¸ ³ ¦¤ À ³ ¤ À ® ® ² ³ ³ ¸ ¦ ³ ¦ ¥ ³ ² ³ ² ´ ¼ º ¯ ¤ ´ ² ¼ ¿ ¯ ¸ µ « ½ ¸ ³ ¦ ¯ ³ ¢ Â ¸ ¯ » Â ­ ¦ ¯ µ · ¦ ¿ ¢È å å å É ¡ Ä Æ Ë å Ê ¡ È ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç å Ð Ì Ç Ç Ç ¡ Î È È Ç Á È å å å Ç å Ç Ç Ç ÁÇ Ç Ç È ¡Æ å ¢ ¨ Ö ä ¦ ¯ î © ç ¤ ¥ ¥ ¶ © · « º ¦ ¯ ¶ © ª ¤ Ö ¦ ¯ î © £ ¦ ¬ ¬ « ¯ ¿ · © ± « ¬ ³ º ° © ¦ ® « ¬ ¢ª ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ ³ « ´ ¿ ¼ ¤ ¯ ¯ ¦ ¬ « ® ¦ ³ ¤ À ´ ¤ ´ Á Å ² ¯ « ¬ ² ´ Ã ¦ ¼ ® ² ´ µ Á ¯ ¦ ¬ « ® ¦ ¿ ² ´ Ã ¸ ¯ ² ¦ ³ « ´ ¿¿ ² ³ ¦ « ³ ¦ ³ ² ´ « ¼ ¤ ´ Å ¦ ´ ² ¦ ´ ¼ ¦ ³ « ­ ¥ ¬ ¦ ¤ À ¹ ¸ ³ ® ¯ « ¬ ² « ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ¢¨ ¯ ¸ µ ¹ ¬ ¼ ¤ º ¤ ¬ ¨ ¦ ¥ ¦ ´ ¿ ¢ Æ Ç Ç å É È Ç Ç Ä å Ê È ¡ ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç È ¡ Ì Ã ¢¿ ¯ ¸ µ « ¬ ¼ ¿ ¦ ¥ ¢ Æ Ç Ç æ ¢ Ç æ ¢ Ç È ¡Î Ç ¢ £ ¤ ¥ ¦ § ¨ © · « ¯ ¤ ´ µ ² ¸ ¹ © ª « ¯ ¯ ä » § © ° ¼ ¸ ½ ¦ ¾ ¢ ç º ¦ ¦ Í ® ¦ ´ ® ¤ À ² ´ Ã ¦ ¼ ® ² ¤ ´³ ² ® ¦ ² ´ À ¦ ¼ ® ² ¤ ´ ² ´ ² ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ Ä ø ´ ¿ ² ´ µ ³ À ¯ ¤ ­ « ´ « ® ² ¤ ´ « ¬³ ¸ ¯ Å ¦ ² ¬ ¬ « ´ ¼ ¦ ³ ® ¸ ¿ ä ¢ Â ¥ ² ¿ ¦ ­ ² ¤ ¬ ë ´ À ¦ ¼ ® ¢ Æ Ç È Ç É È Î æ Ä È Ë È Ç Ê æ ¢ º ® ® ¥ Ä Ì Ì¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç È Ð Ì Ó Ç å Ë Ç Æ ¡ æ æ È Ç Ç Ç Ç Î Æ ÏÎ È ¢ Â ´ µ ¬ ² ³ º ¶ ¢ ç ¯ ¦ « ® ­ ¦ ´ ® « ´ ¿ ¼ « ¯ ¦ À ¤ ¯ ¤ ¬ ¿ ¦ ¯ ¿ ¯ ¸ µ ¸ ³ ¦ ¯ ³ ¢ ë ´ Ä Â « ® ¤ ´ ¨ ©¨ « Å ² ¦ ³ Ñ © Â ´ µ ¬ ² ³ º ¶ © ¶ ¤ ¿ Ö ² ¼ Õ ¹ © Ô ¦ ¬ ¬ ² ³ · © · ¼ § ¦ ² µ º » © ¦ ¿ ² ® ¤ ¯ ³ ¢° « ® ² ¤ ´ « ¬ ¯ ¦ ¥ ¤ ¯ ® ® ¤ ® º ¦ Â · Ò ¨ ¨ ¹ ½ ä ® º ¦ î ¦ ² ® ¤ Í ° « ® ² ¤ ´ « ¬ ¾ ¤ ¼ « ¬ ª ¤ ² ´ ®í ´ ² ® ¦ ¿ õ ² ´ µ ¿ ¤ ­ Ä ´ ¦ Ö ¿ ¦ Å ¦ ¬ ¤ ¥ ­ ¦ ´ ® ³ ¢ ¶ ¤ ´ ¿ ¤ ´ Ä í õ ¾ ¤ ¼ « ¬ ª ¤ ² ´ ® ÉÆ Ç Ç å ¢ ¥ ¢ Æ Ç Î Ê Æ Î ¢Î Æ ¢ £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´ ¹ µ ¦ ´ ¼ ä ¢ ¹ ´ ® º ¯ « Í Ä ² ´ À ¤ ¯ ­ « ® ² ¤ ´ ¤ ´ Æ Ç È Ç¤ ¸ ® ½ ¯ ¦ « Õ ¢ Æ Ç È È è ¼ ² ® ¦ ¿ Æ Ç È È ¨ ¦ ¼ È Ë é ¢ º ® ® ¥ Ä Ì Ì Ö Ö Ö ¢ º ¥ « ¢ ¤ ¯ µ ¢ ¸ Õ Ì Ö ¦ ½ Ì£ ª ¹ Ö ¦ ½ � ª « µ ¦ � £ ª ¹ Ö ¦ ½ ¹ ¸ ® ¤ ¶ ² ³ ® ° « ­ ¦ Ì ª « µ ¦ Ì È Æ ¡ Ë ¡ Î Ð È ¡ Î Ï æ ÐÎ Î ¢ Ô « ä ­ ² ¬ ¬ ¦ ¯ Ó ¢ Ô ¤ ® ¸ ¬ ² ³ ­ ² ´ ¼ ¯ ² ® ² ¼ « ¬ ¼ « ¯ ¦ Ä « ¼ « ³ ¦ ³ ® ¸ ¿ ä ² ´ Ö ¤ ¸ ´ ¿½ ¤ ® ¸ ¬ ² ³ ­ ¢ ¹ ­ » Ò ¯ ² ® Ò « ¯ ¦ ¢ Æ Ç Ç È É È Ç Ä È Ð Æ Ê æ Ç ¢Î Ï ¢ ± ¦ ´ º « ­ ç © Ò ¤ º ¦ ´ ¹ ¢ Ô ¤ ® ¸ ¬ ² ³ ­ ¢ Ò ¤ ´ ® ² ´ ¸ ² ´ µ Â ¿ ¸ ¼ « ® ² ¤ ´ ² ´¹ ´ « ¦ ³ ® º ¦ ³ ² « ¢ Ò ¯ ² ® ² ¼ « ¬ Ò « ¯ ¦ � ª « ² ´ ¢ Æ Ç Ç æ É æ Ä Æ È Ê Ë ¢Î Ë ¢ Ò ¤ ¤ Õ ç · © ª ¯ ¤ ® º ¦ ¯ ¤ ¦ î ç © £ « ´ ¿ ¦ ¬ » · ¢ ç ¦ ® « ´ ¸ ³ Ä « ¯ ¦ Å ² ¦ Ö ¤ À ® º ¦¬ ² ® ¦ ¯ « ® ¸ ¯ ¦ ¢ Ô ¯ » ¹ ´ « ¦ ³ ® º ¢ Æ Ç Ç È É æ Ð Ä Ï Ð Ð Ê æ Ð ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç å Î Ì½ Ã « Ì æ Ð ¢ Î ¢ Ï Ð ÐÎ ¡ ¢ î ¸ ³ º ¿ ä ¹ ¹ © ± º ² ® ¦ » · © î « ­ ³ « ä · Â © Ò ¯ ¤ Ö ¼ ¯ ¤ À ® ° Ó ¢ ç ¦ ® « ´ ¸ ³ ² ´Â ´ µ ¬ « ´ ¿ « ´ ¿ ± « ¬ ¦ ³ © È å æ Ï Ê Æ Ç Ç Ç ¢ Â ¥ ² ¿ ¦ ­ ² ¤ ¬ ë ´ À ¦ ¼ ® ¢ Æ Ç Ç Î É È Î Ç Ä Ð È Ê Ð ¢º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢ ¤ ¯ µ Ì È Ç ¢ È Ç È Ð Ì Ó Ç å Ë Ç Æ ¡ æ æ Ç Æ Ç Ç Ð æ æ ÏÎ Ð ¢ £ ² ¼ Õ ­ « ´ · © £ ² µ µ ² ´ ³ § © £ ¤ ¥ ¦ § © Ô ¦ ¬ ¬ ² ³ · © ç ² ¬ ¬ ² ´ µ õ © ± « ¬ Õ ¦ ¯ ¹ ©¦ ® « ¬ ¢ ë ´ Ã ¦ ¼ ® ² ´ µ ¿ ¯ ¸ µ ¸ ³ ¦ ² ´ Ô ¯ ² µ º ® ¤ ´ © ¶ ² Å ¦ ¯ ¥ ¤ ¤ ¬ © « ´ ¿ ¶ ¤ ´ ¿ ¤ ´ Ä ½ ¦ ³ ®¦ ³ ® ² ­ « ® ¦ ³ ¤ À ¥ ¯ ¦ Å « ¬ ¦ ´ ¼ ¦ « ´ ¿ ¼ ¤ Å ¦ ¯ « µ ¦ ¤ À ¥ ¸ ½ ¬ ² ¼ º ¦ « ¬ ® º ² ´ ¿ ² ¼ « ® ¤ ¯ ³ ¢» Â ¥ ² ¿ ¦ ­ ² ¤ ¬ Ò ¤ ­ ­ ¸ ´ ² ® ä £ ¦ « ¬ ® º ¢ Æ Ç Ç Ï É Ë æ Ä Ð ¡ ¡ Ê Ð È ¢ º ® ® ¥ Ä Ì Ì ¿ Í ¢ ¿ ¤ ² ¢¤ ¯ µ Ì È Ç ¢ È È Î ¡ Ì Ã ¦ ¼ º ¢ Æ Ç Ç Î ¢ Ç È Ë È ¡ Ï¹ ¿ ¿ ¯ ¦ ³ ³ À ¤ ¯ ¼ ¤ ¯ ¯ ¦ ³ ¥ ¤ ´ ¿ ¦ ´ ¼ ¦ Ä ° ¤ ¯ « º Â ¢ ª « ¬ ­ « ® ¦ ¦ ¯ © £ ¦ « ¬ ® º ª ¯ ¤ ® ¦ ¼ ® ² ¤ ´Ó ¼ ¤ ® ¬ « ´ ¿ © · ¦ ¯ ² ¿ ² « ´ Ò ¤ ¸ ¯ ® © Ë Ò « ¿ ¤ µ « ´ Ó ® © Ñ ¬ « ³ µ ¤ Ö Ñ Æ ¡ ü Â © Ó ¼ ¤ ® ¬ « ´ ¿ ©í õ É ¦ ­ « ² ¬ Ä ´ ¤ ¯ « º ¢ ¥ « ¬ ­ « ® ¦ ¦ ¯ � ´ º ³ ¢ ´ ¦ ®
34 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013



Outbreak detection systems for use with very large 

multiple surveillance databases must be suited both to the 

data available and to the requirements of full automation. 

To inform the development of more effective outbreak 

detection algorithms, we analyzed 20 years of data (1991–

2011) from a large laboratory surveillance database used 

for outbreak detection in England and Wales. The data 

relate to 3,303 distinct types of infectious pathogens, with a 

frequency range spanning 6 orders of magnitude. Several 

hundred organism types were reported each week. We 

describe the diversity of seasonal patterns, trends, artifacts, 

and extra-Poisson variability to which an effective multiple 

laboratory-based outbreak detection system must adjust. 

We provide empirical information to guide the selection 

of simple statistical models for automated surveillance of 

multiple organisms, in the light of the key requirements 

of such outbreak detection systems, namely, robustness, 

fl exibility, and sensitivity.� � � � � � 	 � 
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Figure 1. Weekly counts of organisms by date of specimen 

collection, England and Wales, 1991–2011: A) isolates; B) organism 

types.
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Figure 2. Weekly counts for 6 selected organisms, by date of specimen collection, England and Wales, 1991–2011.
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Figure 3. Distributions of mean (A) and SD (B) of weekly counts for 

all organisms, England and Wales, 1991–2011.
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Figure 4. A) Distribution of estimated linear trend parameters (units: 

per week) for data on 2,250 organisms (excluding 4 organisms with 

extreme slopes), England and Wales, 1991–2011. B) Stacked bar 

chart of modal seasonal period for 2,254 organisms. The black 

bar sections represent organisms for which the seasonal effect is 

statistically signifi cant.

Figure 5. Relationships between mean and variance for data on 

organisms collected, England and Wales, 1991–2011. A) The log 

of variance plotted against log of mean for f g h i j k l j m n  spp. The full 

line is the best fi t to the points; the dashed line corresponds to the 

quasi-Poisson model; the dotted line corresponds to the Poisson 

model. B) Histogram of the slopes of the best-fi t lines for 1,001 

organisms; the value 1 corresponds to the quasi-Poisson model 

(equation 1).



Automated Biosurveillance Datao p p q r o s t s u r t v u w x y z o x q t v { o | w z t } u ~ p u p w q � s v o r t y t p x o r t ys w | t o | t r r o � s �� � � � � � � � � � �� t u o z t q � y t r s o � t � o y t s o ~ x t y o � o x � v ~ v w � s u t � x w | o x� t o s q r t v w � o x o r � t v q r z t ~ x x o � p t y o s o | o v t o p p q � q x o s t yy q r ~ � � � � � � t o r v � � w v s v s r ~ � ~ � � ~ v s u t z o r ~ t s � w � s t � � w r o x� o s s t r � v { ~ � s t r � v w � � r t � q t � p ~ t v { s r t � y v { o � y v t o v w � o x ~ s � �� w � t z o x q o | x t � t � t r o x p w � p x q v ~ w � v t � t r � t w � y ~ r t p sr t x t z o � p t s w s u t y t v ~ � � w � w q s | r t o � y t s t p s ~ w � v � v s t � v �� u t � r v s v s t � v � r w � s u t � r t o s z o r ~ o s ~ w � ~ � w r � o � ~ v �� r t � q t � p � { } u ~ p u v s r t s p u t v w z t r � w r y t r v w � � o � � ~ s q y t� � r w � � � −
� s w � � � � t r } t t � � � � u t v t � v ~ s ~ z ~ s � o � y v � t p ~ � p ~ s �w � s u t y t s t p s ~ w � v � v s t � v u w q x y r t � o ~ � | r w o y x � p w � v s o � sw z t r s u ~ v r o � � t { v w s u o s s u t v � v s t � � t r � w r � v } t x x � w r | w s ur o r t o � y p w � � w � w r � o � ~ v � v � � u t � r ~ � o r � w q s � q s � r w � o� q x s ~ � x t w q s | r t o � y t s t p s ~ w � v � v s t � ~ v x ~ � t x � s w | t o r o � � ~ � �w � o | t r r o � p t v ~ � y t p r t o v ~ � � w r y t r w � s u t v s o s ~ v s ~ p o x t z ~ y t � p tq � y t r � ~ � � ~ � � s u t � � � u t p w r r t p s � t v v w � s u t w r y t r ~ � � ~ vo r � q o | x � � w r t ~ � � w r s o � s s u o � o p u ~ t z ~ � � � w � ~ � o x v t � v ~ s ~ z ~ s �o � y v � t p ~ � p ~ s � x t z t x v { v w s u o s o s s t � s ~ w � ~ v � w p q v t y w � s u t� w v s y ~ v p r t � o � s w r � o � ~ v � v � � � � r o p s ~ p t { s u ~ v � t o � v s u o sw q s | r t o � y t s t p s ~ w � � t s u w y v q v t y } ~ s u � q x s ~ � x t v q r z t ~ x x o � p tv � v s t � v � q v s � t r � w r � r w | q v s x � o � y p w � v ~ v s t � s x � w z t r s u tr o � � t w � � r t � q t � p ~ t v t � � t p s t y � w r o x o r � t � o r s w � s u ~ v r o � � t � �� v t p w � y p w � p x q v ~ w � ~ v s u o s s u t v � v s t � o s ~ p p w � � w � t � s vw � s u t v s o s ~ v s ~ p o x w q s | r t o � y t s t p s ~ w � � w y t x v � q v s | t o | x t s wp w � t o q s w � o s ~ p o x x � } ~ s u s u t ~ y ~ w v � � p r o v ~ t v w � ~ � y ~ z ~ y q o xy o s o v t r ~ t v { � w s o | x � v t o v w � o x ~ s � o � y s r t � y v { } ~ s u w q sr t � q ~ r ~ � � ~ � s t r z t � s ~ w � | � s u t q v t r � � u ~ v � t p t v v ~ s o s t v s u tq v t w � v q ~ s o | x �   t � ~ | x t � w y t x ~ � � t � z ~ r w � � t � s v { s u w q � ut � p t v v ~ z t   t � ~ | ~ x ~ s � p o � ~ s v t x � p o q v t � r w | x t � v w � w z t r � s s ~ � � �� p o r t � q x | o x o � p t � t t y v s w | t v s r q p � ¡ � w r t � o � � x t { | t s } t t �s u t y t s o ~ x t y � w y t x ~ � � r t � q ~ r t y s w ~ � p w r � w r o s t v t o v w � o xt � � t p s v { } u ~ p u ~ v p r q p ~ o x � w r v w � t w r � o � ~ v � v { } u ~ x tr t p w � � ~ ¢ ~ � � s u o s v q p u t � � t p s v o r t � w s � r t o s x � r t x t z o � s � w r� o � � w s u t r v � � � o y y ~ s ~ w � { r w | q v s � q � t r ~ p o x o x � w r ~ s u � v s u o so r t � q o r o � s t t y s w } w r � � w r o x x | q s � � w } � t � s r t � t y o s op w � � � q r o s ~ w � v o r t t v v t � s ~ o x �� u ~ r y { w q r o � o x � v t v � r w z ~ y t t � � ~ r ~ p o x v q � � w r s � w rs u t q v t w � o v ~ � � x t { r w | q v s o x � w r ~ s u � o p r w v v s u ~ v r o � � t w �w r � o � ~ v � v � � u t y o s o v q � � t v s s u o s s u t � r t o s � o £ w r ~ s � w �w r � o � ~ v � v p o � o y t � q o s t x � ¤ s u w q � u � o r � r w � � t r � t p s x � ¤ | tr t � r t v t � s t y | � o v s o s ~ v s ~ p o x � w y t x ~ � } u ~ p u s u t z o r ~ o � p t~ v � r w � w r s ~ w � o x s w s u t � t o � { v q p u o v s u t � q o v ~ ¥ ¦ w ~ v v w � w r� t � o s ~ z t | ~ � w � ~ o x � w y t x v � � w � t ~ � � r w z t � t � s } w q x y� t z t r s u t x t v v | t � w v v ~ | x t s u r w q � u s u t q v t w � � w r t � t � t r o x� w y t x v ~ � } u ~ p u s u t z o r ~ o � p t ~ v � r w � w r s ~ w � o x s w o � w } t r w �s u t � t o � � � q p u � w r t � t � t r o x y ~ v s r ~ | q s ~ w � v { | o v t y w � | ~ r s u� r w p t v v t v { u o z t | t t � v s q y ~ t y � § ¨ � © � q r s u t r ~ � z t v s ~ � o s ~ w � ~ v} o r r o � s t y � w r o � � x ~ p o s ~ w � s w v q r z t ~ x x o � p t y o s o �� u t v t p w � p x q v ~ w � v o � � x � v � t p ~ � p o x x � s w s u t q v t w �o q s w � o s t y | ~ w v q r z t ~ x x o � p t o v o v t p w � y x ~ � t w � y t � t � v t ~ �

v q � � w r s w � ~ � z t v s ~ � o s w r ¥ x t y w q s | r t o � y t s t p s ~ w � � t s u w y v {o v ~ � � x t � t � s t y ~ � ª � � x o � y o � y � o x t v � � u q v { } t v t t � ov � v s t � s u o s � t r � w r � v o y t � q o s t x � w z t r s u t t � s ~ r t r o � � t w �w r � o � ~ v � v { s w | t v p o � � t y r w q s ~ � t x � { r o s u t r s u o � w � t s u o s~ v w � s ~ � ~ ¢ t y � w r o � o r s ~ p q x o r w r � o � ~ v � � � t | t x ~ t z t s u o s~ � s t � r o s ~ � � ~ � z t v s ~ � o s w r ¥ x t y o � y o q s w � o s t y v q r z t ~ x x o � p t ~ �s u ~ v } o � � x o � v | t v s s w s u t v s r t � � s u v w � t o p u � t s u w y �ª o p u } t t � { s u t ª � � x o � y o � y � o x t v y t s t p s ~ w �v � v s t �   o � v « � � w r � o � ~ v � v { x ~ v s t y ~ � y t p r t o v ~ � � w r y t r
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 41

Figure 6. Relationships between mean and skewness for data 

on organisms collected, England and Wales, 1991–2011. A) 

Skewness plotted against log of mean for ¬ ­ ® ¯ ° ± ² ° ³ ´  spp. The full 

curve is the best fi t to the points; the dashed curve corresponds to 

the negative binomial model; the dotted curve corresponds to the 

Poisson model. B) Histogram of the parameters corresponding to 

the best-fi t curves for 1,001 organisms; the value −0.5 corresponds 

to the negative binomial model (equation 2).
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We analyzed highly pathogenic avian infl uenza 

A(H5N1) viruses isolated from humans infected in Egypt 

during 2007–2011. All analyzed viruses evolved from the 

lineage of subtype H5N1 viruses introduced into Egypt in 

2006; we found minimal evidence of reassortment and no 

exotic introductions. The hemagglutinin genes of the viruses 

from 2011 formed a monophyletic group within clade 2.2.1 

that also included human viruses from 2009 and 2010 and 

contemporary viruses from poultry; this fi nding is consis-

tent with zoonotic transmission. Although molecular mark-

ers suggestive of decreased susceptibility to antiviral drugs 

were detected sporadically in the neuraminidase and matrix 

2 proteins, functional neuraminidase inhibition assays did 

not identify resistant viruses. No other mutations suggesting 

a change in the threat to public health were detected in the 

viral proteomes. However, a comparison of representative 

subtype H5N1 viruses from 2011 with older subtype H5N1 
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Figure 1. Phylogenetic tree of the infl uenza A(H5) virus 

hemagglutinin genes, clade 2.2.1, generated by neighbor-joining 

analysis. Subgroups of clade 2.2.1 are indicated on the right. 

Bootstrap values (>79) generated from 1,000 neighbor-joining 

replicates are shown above branches, and Bayesian posterior 

probabilities are shown below the branches at relevant nodes. 

Scale bar represents 0.002 nt substitutions per site. Viruses 

recommended by the World Health Organization for development 

of candidate pandemic vaccines are indicated with a V; viruses 

inoculated into ferrets to raise antiserum for hemagglutinin 

inhibition assays are indicated with an R. Underlined names 

denote 23 human viruses collected in 2011. Sequences used for 

full genome analysis in this study are annotated with a dot.
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We conducted cross-sectional and longitudinal 

studies to determine the distribution of and risk factors 

for seropositivity to Nipah virus (NiV) among Ñ Ò Ó Ô Õ Ö × ØÙ Ú Û Ö Ü Ô × Ø  and Ñ Ý Þ Ü Ö Õ Û Ó ß Ú à × Ø  bats in Peninsular Malaysia. 

Neutralizing antibodies against NiV were detected at most 

locations surveyed. We observed a consistently higher 

NiV risk (odds ratio 3.9) and seroprevalence (32.8%) for Ñ Ý Ù Ú Û Ö Ü Ô × Ø  than Ñ Ý Þ Ü Ö Õ Û Ó ß Ú à × Ø  (11.1%) bats. A 3-year 

longitudinal study of Ñ Ý Þ Ü Ö Õ Û Ó ß Ú à × Ø  bats indicated 

nonseasonal temporal variation in seroprevalence, 

evidence for viral circulation within the study period, and an 

overall NiV seroprevalence of 9.8%. The seroprevalence 

fl uctuated over the study duration between 1% and 20% 

and generally decreased during 2004–2006. Adult bats, 

particularly pregnant, with dependent pup and lactating 

bats, had a higher prevalence of NiV antibodies than 

juveniles. Antibodies in juveniles 6 months–2 years of age 
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Figure 1. Trapping sites for Ú Û Ü Ý Þ ß à áâ ã ß Þ ä Ü å æ ç à á  and Ú è é æ ä ß ã Ý à á  bats and 

seroprevalence of Nipah virus in 8 sites, 

Peninsular Malaysia, January 2004–

September 2006.   Values in the small graphs 

indicate number of positive samples.
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Nipah Virus Infection among Pteropid Bats

C D E F G F H D I D G J C J K F C L M N M O P Q C R F S M Q F E M C G C L M C O J O N D C G L D TC L F G F R F M C P H F G U V M E Q F W X YZ Q C L D P [ L D P H O M C M T F H F N D C G P R \ ] J F N C Q ^ I D T F H F OC D O F C F ] C G J [ N J \ ] M N C O J R R F H F N ] F G M S D N [ K M H J D P G G F _ M N OH F I H D O P ] C J K F S M C P H J C ^ ] M C F [ D H J F G U G M S I Q F G J ` F T M G N D C Q M H [ FF N D P [ L T J C L J N F M ] L ] M C F [ D H ^ Q F K F Q X a T L F N T F ] D N C H D Q Q F O R D HC L F F R R F ] C D R C J S F a C L F Q J b F Q J L D D O D R G F H D I D G J C J K J C ^ C D c J dM S D N [ I H F [ N M N C a ] M H H ^ J N [ a M N O N P H G J N [ R F S M Q F G H F S M J N F OL J [ L F H C L M N D C L F H R F S M Q F E M C G a M N O C L F L J [ L F G C H J G b T M G
D E G F H K F O M S D N [ C L D G F R F S M Q F G ] M H H ^ J N [ I P I G Y e P K F N J Q FR F S M Q F E M C G T F H F C L F Q F M G C Q J b F Q ^ C D L M K F O F C F ] C M E Q F c J dM N C J E D O J F G ] D S I M H F O T J C L D C L F H E M C G Y f D G C G F H D I D G J C J K F] M G F G M I I F M H F O C D ] Q P G C F H J N g h h i M N O O F ] H F M G F O C D T M H O C L FF N O D R C L F G C P O ^ U V M E Q F j X YZ N C L H D I J ] O J G C P H E M N ] F C D H D D G C J N [ G J C F G O P H J N [ D P HG C P O ^ H F G P Q C F O J N O J G I F H G M Q D R k l m n o p q r s t u v w E M C G C DG S M Q Q F H U x g h X a S D H F O J G I M H M C F ] D L D H C G C L M C H D D G C F O L J [ L F HJ N C L F C H F F G M N O \ N M Q Q ^ H F Q D ] M C J D N C D M N D C L F H G J C F D N y P Q M P

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 55

Table 2. z { | } ~ � � � � � � ~ � | � � � � �  bats with Nipah virus–neutralizing antibody titers, Peninsular Malaysia, January 2004– 
October 2006* 

Location Sex Age No. SNT titer No. positive % Seroprevalence 
(95% CI) 

Pulau Pangkor, n = 23 M Adult 13 <8 0 0 (0–16) 
  Juvenile 4 <8 0
  Pup 0 NA NA 
 F Adult 4 <8 0
  Juvenile 2 <8 0
  Pup 0 NA NA 

Pulau Perhentian, n = 15 M Adult 2 <8–128 0 13.3 (2.5–39.1) 
  Juvenile 1 <8 1
  Pup 0 NA NA 
 F Adult 7 <8–64 1
  Juvenile 5 <8 0
  Pup 0 NA NA 

Pulau Kapas, n = 29 M Adult 7 <8 0 3.3 (0.01–18.1) 
  Juvenile 0 NA NA 
  Pup 0 NA NA 
 F Adult 15 <8 1
  Juvenile 7 <8–32 0
  Pup 0 NA NA  

Pulau Tioman, n = 50 M Adult 27 <8–128 6 20 (11.1–33.2) 
  Juvenile 4 <8 0
  Pup 0 NA NA 
 F Adult 11 <8–256 4
  Juvenile 8 <8 0
  Pup 0 NA NA 

Overall, N = 117  Adult 73 <8–256 13 11.1 (6.5–18.2)
  Juvenile 31 NA 0  
  Pup 0 NA 0  
*SNT, serum neutralization test; NA, not applicable (no sample). 

Figure 2. Seroprevalence of 

Nipah virus among � � � � � � � �� � � � � � � � � � �  bats in Pulau 

Tioman, Peninsular Malaysia, 

January 2004–September 2006. 

Error bars indicate 95% CIs. 
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We assessed known risk factors, clinical presentation, 

and outcome of invasive pneumococcal disease (IPD) in 

children 3–59 months of age after introduction of the 7-va-

lent pneumococcal conjugate vaccine (PCV7) in England 

and Wales. During September 2006–March 2010, a total 

of 1,342 IPD episodes occurred in 1,332 children; 14.9% 

(198/1,332) had comorbidities. Compared with IPD caused 

by PCV7 serotypes (44/248; 17.7%), comorbidities were 

less common for the extra 3 serotypes in the 10-valent vac-

cine (15/299; 5.0%) but similar to the 3 additional PCV13 

serotypes (45/336; 13.4%) and increased for the 11 extra 

serotypes in 23-valent polysaccharide vaccine (PPV23) 

(39/186; 21.0%) and non-PPV23 serotypes (38/138; 

27.5%). Fifty-two (3.9%) cases resulted from PCV7 failure; 

9 (0.7%) case-patients had recurrent IPD. Case-fatality rate 

was 4.4% (58/1,332) but higher for meningitis (11.0%) and 

children with comorbidities (9.1%). Thus, comorbidities were 

more prevalent in children with IPD caused by non-PCV13 
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Figure. IPD clinical cases in PCV7-eligible children since PCV7 

introduction, England and Wales, September 4, 2006–March 31, 

2010. A) Distribution of cases. Black bar sections, bacteremia; 

dark gray bar sections, lower respiratory tract infection; light gray 

bar sections, meningitis; white bar sections, other. B) Proportion 

of serotyped cases caused by PCV7 serotypes in healthy children 

(dashed line) and children with comorbidities (solid line). The 

prevalences of comorbidity among IPD cases during the 4 time 

periods were 13,5%, 17.7%, 17.0%, and 10.7%, and the case-

fatality rates were 5.6%, 4.3%, 4.3%, and 3.0%, respectively. *Data 

included for 7 months only. IPD, invasive pneumococcal disease; 

PCV7, 7-valent pneumococcal conjugate vaccine.
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Tick-borne encephalitis (TBE) is a substantial public 

health problem in many parts of Europe and Asia. To 

assess the effect of increasing TBE vaccination coverage 

in Austria, we compared incidence rates over 40 years for 

highly TBE-endemic countries of central Europe (Czech 

Republic, Slovenia, and Austria). For all 3 countries we 

found extensive annual and longer range fl uctuations and 

shifts in distribution of patient ages, suggesting major 

variations in the complex interplay of factors infl uencing 

risk for exposure to TBE virus. The most distinctive effect 

was found for Austria, where mass vaccination decreased 

incidence to � 16% of that of the prevaccination era. 

Incidence rates remained high for the nonvaccinated 

population. The vaccine was effective for persons in all age 

groups. During 2000–2011 in Austria, � 4,000 cases of TBE 
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Figure 1. Tick-borne encephalitis (TBE) incidence rates (no. 

cases/100,000 population), 1972–2011, central Europe. A) Total 

population (black dashed line) and nonvaccinated population 

(black solid line) in Austria. The gray line represents the increasing 

coverage of vaccination, which started in 1978. B) Comparative 

representation of TBE incidence rates in Austria (black line), Czech 

Republic (light gray short-dashed line), and Slovenia (dark gray 

long-dashed line). The incidence scale for Slovenia (right y-axis) 

differs from that of Austria and the Czech Republic (left y-axis). C) 

Sliding-window representation of TBE incidence in Austria (black 

line), Czech Republic (light gray short-dashed line), and Slovenia 

(dark gray long-dashed line) using means of 5-year intervals. The 

incidence scale for Slovenia (right y-axis) differs from that of Austria 

and the Czech Republic (left y-axis). A color version of this fi gure is 

available online (wwwnc.cdc.gov/EID/article/19/1/12-0458-F1.htm).
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Figure 2. Results of joinpoint analysis of annual incidence rates (no. cases/100,000 population) of tick-borne encephalitis (TBE) in A) 

Austria (total population), B) Austria (nonvaccinated population), C) Czech Republic, and D) Slovenia. The lines in each panel represent 
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Figure 3. Age distribution of tick-borne encephalitis (TBE) patients 

during 1990–1999 (dotted lines; open symbols) and 2000–2010 

(solid lines; closed symbols) in Austria (black and circles), Czech 

Republic (light gray and diamonds), and Slovenia (dark gray and 

rectangles). The incidence scale for Slovenia (right y-axis) differs 

from that of Austria and the Czech Republic (left y-axis). A color 

version of this fi gure is available online (wwwnc.cdc.gov/EID/

article/19/1/12-0458-F3.htm).
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Tumors of any type are exceedingly rare in raccoons. 

High-grade brain tumors, consistently located in the fron-

tal lobes and olfactory tracts, were detected in 10 raccoons 

during March 2010–May 2012 in California and Oregon, 

suggesting an emerging, infectious origin. We have identi-

fi ed a candidate etiologic agent, dubbed raccoon polyoma-

virus, that was present in the tumor tissue of all affected 

animals but not in tissues from 20 unaffected animals. 

Southern blot hybridization and rolling circle amplifi cation 

showed the episomal viral genome in the tumors. The mul-

tifunctional nuclear protein large T-antigen was detectable 

by immunohistochemical analyses in a subset of neoplastic 

cells. Raccoon polyomavirus may contribute to the develop-
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Figure 1. Pathology of raccoon polyomavirus–associated tumors. A) Normal anatomy, head of unaffected raccoon, midsagittal section. 

An intact cribriform plate separates the ethmoid turbinates from the olfactory tract. B) Gross pathology, head of raccoon no. 9 (Rac9), left 

parasagittal section. The tumor obliterates the left olfactory tract and extends into the left frontal lobe to the level of the midbrain. The tumor 

compresses the brain and distorts the cerebellum. The raccoon head in length (crown to nose) is 16 cm. C) Histopathology (hematoxylin and 

eosin staining) for Rac5. Marked anisokaryosis and anisocytosis are evident. Original magnifi cation ×40. D) Histopathology (hematoxylin 

and eosin staining) for Rac10. Shown is a region that has streams of elongated cells. Original magnifi cation ×40. Scale bar = 40 mm. E) 

Histopathology (hematoxylin and eosin staining) for Rac3. Cell-dense sheets of neoplastic cells are interrupted by vast regions of necrosis. 

Original magnifi cation ×20. A color version of this fi gure is available online (wwwnc.cdc.gov/EID/article/19/1/12-1078-F1.htm).
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Figure 2. Genome organization of RacPyV. The entire dsDNA viral 

genome for RacPyV10 comprises 5,015 bp. The viral genome has 

a noncoding regulatory region and putative open reading frames for 

the late proteins VP1, VP2, and VP3 and the early proteins LT-Ag 

and sT-Ag. MCPyV and GorPyV, which are phylogenetic neighbors, 

and SV40 are presented for comparison. RacPyV, raccoon 

polyomavirus; LT-Ag, large T-antigen; sT-Ag, small T-antigen; VP, 

viral protein; MCPyV, Merkel cell polyomavirus; SV40, simian virus 

40. GorPyV, gorilla polyomavirus.
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Figure 3. Phylogenetic relationship of RacPyV with representative polyomavirus species. Phylogenetic trees were individually generated 

on the basis of amino acid sequences of LT-Ag (A), sT-Ag (B), VP1, and VP2 (C, D) by using the neighbor-joining method with p-distance 

and 1,000 bootstrap replications. RacPyV, raccoon polyomavirus; LT-Ag, large T-antigen; sT-Ag, small T-antigen; VP, viral protein; GorPyV, 

gorilla polyomavirus; ChPyV, chimpanzee polymavirus; MCPyV, Merkel cell polyomavirus; OraPyV, orangutan polyomavirus; JCV, JC 

virus; SV40, simian virus 40; MuPyV, murine polyomavirus. The bar represents 5% estimated phylogenetic divergence.

Figure 4. Partial genome sequences (ranging from 2,998 bp in raccoon polyomavirus 6 [RacPyV6] to 4,667 bp in RacPyV9) were obtained 

from 4 raccoons that had either undergone prolonged storage (RacPyV9) or were available only as formalin-fi xed, paraffi n-embedded 

tissue (dashed lines, RacPyVs 1, 6, and 7). Gaps in the sequences correspond to regions where amplifi cation reactions failed. The 

genomes of RacPyVs 2, 3, 4, 5, 8, and 10 were sequenced in their entirety by using a primer walking method to complete the RacPyV 

circular genome. Open circles represent noncoding mutations; the closed circle represents a coding mutation. Horizontal bars indicate 

deletions. LT-Ag, large T-antigen; VP, viral protein; NCRR, noncoding regulatory region. 
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Figure 5. Raccoon polyomavirus (RacPyV) is episomal in raccoon 

brain tumors as detected by Southern blot hybridization and rolling 

circle amplifi cation. A unique KpnI site in viral protein 1 (online 

Technical Appendix Figure 2, wwwnc.cdc.gov/EID/pdfs/12-1078-

Techapp.pdf) conserved across the viral genomes was predicted to 

linearize circular RacPyV DNA. Genomic DNA was KpnI digested 

and probed with a 799-bp probe designed to hybridize to large 

T-antigen (online Technical Appendix Figure 3). A) Southern blot 

hybridization. DNA digested with KpnI (K) and undigested DNA (U) 

and hybridized with RacPyV_LT_Probe1 shows identical banding 

patterns in each tumor. In KpnI-digested samples, a single band 

appears at ≈5 kb (closed arrow), which is the expected position for 

linearized RacPyV genome. L, DNA ladder; N, DNA extracted from 

a raccoon that did not have a brain tumor (i.e., normal raccoon). 

B) RCA applied to RacPyV DNA by using random hexamers was 

digested with KpnI. Amplifi cation of the circular RacPyV genome 

occurred in the same cohort of samples that was successful for the 

Southern blot hybridization. L, DNA ladder. 
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The effects of infl uenza on a population are attributable 

to the clinical severity of illness and the number of persons 

infected, which can vary greatly between seasons or pan-

demics. To create a systematic framework for assessing the 

public health effects of an emerging pandemic, we reviewed 

data from past infl uenza seasons and pandemics to charac-

terize severity and transmissibility (based on ranges of these 

measures in the United States) and outlined a formal assess-

ment of the potential effects of a novel virus. The assessment 

was divided into 2 periods. Because early in a pandemic, 

measurement of severity and transmissibility is uncertain, we 

used a broad dichotomous scale in the initial assessment to 

divide the range of historic values. In the refi ned assessment, 

as more data became available, we categorized those values 

more precisely. By organizing and prioritizing data collection, 

this approach may inform an evidence-based assessment of 
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Figure 1. Estimates of infl uenza deaths in the 2010 United States 

population (308,745,538 persons) across varying values of case-

fatality ratio and the cumulative incidence of infection in the 

population. Selected estimated numbers of deaths are indicated with 

a black line, across each relevant combination of case-fatality ratio 

and cumulative incidence. A color version of this fi gure is available 

online (wwwnc.cdc.gov/EID/article/19/01/12-0124-F1.htm)
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Figure 2. Framework for the initial assessment of the effects of an 

infl uenza pandemic.

Figure 3. Framework for the refi ned assessment of the effects of an 

infl uenza pandemic, with scaled examples of past pandemics and 

past infl uenza seasons. A color version of this fi gure is available 

online (wwwnc.cdc.gov/eid/article/19/1/12-0124-F3.htm).
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Figure 4. Framework for the refi ned assessment of the effects of an 

infl uenza pandemic, stratifi ed by age group with scaled examples 

from the 2009 pandemic. A color version of this fi gure is available 

online (wwwnc.cdc.gov/eid/article/19/1/12-0124-F4.htm).
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To estimate population attack rates of infl uenza 

A(H1N1)pdm2009 in the Southern Hemisphere during 

June–August 2009, we conducted several serologic stud-

ies. We pooled individual-level data from studies using 

hemagglutination inhibition assays performed in Australia, 

New Zealand, and Singapore. We determined seropositive 

proportions (titer >40) for each study region by age-group 

and sex in pre- and postpandemic phases, as defi ned by 

jurisdictional notifi cation data. After exclusions, the pooled 

database consisted of, 4,414 prepandemic assays and 

7,715 postpandemic assays. In the prepandemic phase, 

older age groups showed greater seropositive proportions, 

with age-standardized, community-based proportions rang-

ing from 3.5% in Singapore to 11.9% in New Zealand. In the 

postpandemic phase, seropositive proportions ranged from 

17.5% in Singapore to 30.8% in New Zealand, with highest 

proportions seen in school-aged children. Pregnancy and 

residential care were associated with lower postpandemic 

seropositivity, whereas Aboriginal and Torres Strait Islander 

Australians and Pacifi c Peoples of New Zealand had great-
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Figure. Flow chart showing profi le of serologic studies to estimate 

attack rates of infl uenza A (H1N1) pandemic 2009 in the Southern 

Hemisphere during winter 2009.
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Table 5. Multivariate logistic regression models comparing specific collections on outcome of seropositivity, with exposures of region, 
age group, and sex, in community-based studies of influenza A (H1N1) 2009 in the Southern Hemisphere, winter 2009* 

Collections compared 

No.
assays 

included

Characteristics of model ORs 95% CI for exposure variables 

Comp. Ref. 
Restrictions to 

inclusion Rationale Male sex Age† 

Comp. group/study 
compared with ref. 

group/study 

K N 493 Residence in NSW; 
post; age 16–78 y 

Stored pathology 
specimens survey vs. 

survey of blood donors 
(NSW) 

0.98
(0.65–1.49); 

p = 0.93 

0.74
(0.66–0.84); 

p<0.001 

1.37
(0.89–2.09);  

p = 0.15 

R N 204 Residence in WA; 
post

Patients voluntarily 
enrolled in RCT vs. 
blood donors (WA) 

1.05
(0.56–1.98); 

p = 0.88 

1.06
(0.86–1.31);  

p = 0.56 

1.48
(0.79–2.79);  

p = 0.22 
D K 278 Pre; age 58 y Persons in res,care vs. 

community control 
group (NSW) 

0.49
(0.31–0.79); 

p = 0.003

2.79
(2.01–3.86); 

p<0.001

0.34
(0.15–0.79);  

p = 0.01
M K 278 Post; age 19–77 y Persons with HIV 

infection vs. community 
control group (NSW) 

1.43
(0.80–2.57); 

p = 0.23

0.74
(0.61–0.90);  

p = 0.003

1.26
(0.66–2.41);  

p = 0.48
Q K 192 Post; age 43–88 y Hemo. patients vs. 

community control 
group (NSW) 

0.90
(0.42–1.95); 

p = 0.79

0.91
(0.68–1.21); 

 p = 0.50

1.65
(0.75–3.63); 

 p = 0.21
J N, R 316 Res. in WA; post ; 

age 21–45 y 
Preg. women vs. 

community control 
group (WA) 

 0.72 
(0.48–1.06); 

 p = 0.10

0.44
(0.24–0.81); 
 p = 0.008

C B 1,316 Post; age >21 HCWs vs. community 
control group (NZ) 

0.92
(0.70–1.22);

 p = 0.56

0.95
(0.88–1.03); 

 p = 0.26

1.09
(0.83–1.42); 

 p = 0.54
F E 1,080 Post  HCWs vs. community 

control group 
(Singapore) 

1.12
(0.74–1.71);

 p = 0.59

0.78
(0.66–0.93); 
 p = 0.006

0.65
(0.41–1.01); 

 p = 0.06
H E 996 Post; age 21–62 y Military personnel vs. 

community control 
group (Singapore) 

1.19
(0.75–1.88);

 p = 0.45

0.71
(0.58 – 0.85); 

 p<0.001

0.97
(0.58–1.60); 

 p = 0.89
G E 858 Post  Res. care group vs. 

community control 
group (Singapore) 

1.38
(0.89–2.16);

 p = 0.15

0.81
(0.68–0.96); 

 p= 0.02

0.44
(0.22–0.90); 

 p = 0.03
P P 1,689 Post  Aboriginal and Torres 

Strait Islanders vs. 
nonindig. people (NT) 

0.95
(0.74–1.22);

 p = 0.68

0.88
(0.82–0.94); 

 p<0.001

2.67
(2.08–3.42); 

 p<0.001
B B 1,147 Post  Maori vs nonindig. 

people (NZ) 
0.95

(0.73–1.22);
 p = 0.66

0.86
(0.82–0.91); 

 p <0.001

1.17
(0.83–1.64); 

 p = 0.38
B B 966 Post  Pacific Peoples vs. 

nonindig. people (NZ) 
1.04

(0.78–1.37);
 p = 0.80

0.87
(0.82–0.92); 

p<0.001

1.99
(1.41–2.82); 

 p<0.001
*ORs, odds ratios; comp., comparison; ref., referent; NSW, New South Wales; post, postpandemic phase;  WA, Western Australia; RCT, randomized 
controlled trial; pre, prepandemic phase; res., residence/residential; hemo., hemodialysis; preg., pregnant; HCWs, health care workers; NZ, New 
Zealand; NT, Northern Territory; nonindig., nonindigenous. 
†Age is considered as a continuous variable with OR for each decade of increasing age. 



RESEARCH¶ · ¸ ¹ º ¶ » º ¸ ¹ ¼ ½ ¸ ¾ ¼ ½ ¿ ¶ À ¾ ¼ Á À ¶ Â ¶ º º À ¾ Ã ¸ ¾ Ä ¶ ½ ¶ ¸ Å ¸ ¿ º ¸ ¹ º ¶ ¸ · » ¾ Ã ¸ ¾¾ Ã ¶ Æ Ä ¶ ½ ¶ ¶ Ç È ¶ ½ ¿ ¶ · Â ¶ » ¿ · Ã ¸ · » º ¿ · É ÊË º ¾ Ã ¼ Á É Ã ¸ º º À ¾ Á » ¿ ¶ À Á À ¶ » ¸ ¾ ¿ ¾ ¶ ½ ¼ Ì Í Î Ï ¸ À ¾ Ã ¶ Â Á ¾ ¼ Ì Ì Ì ¼ ½À ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¿ ¾ Æ Ð ¾ Ã ¿ À ¿ À ¸ · ¼ Å ¶ ½ Ñ À ¿ Ò È º ¿ Ó Â ¸ ¾ ¿ ¼ · ¼ Ì ¾ Ã ¶ Â ¼ Ò È º ¶ Ç¿ Ò Ò Á · ¶ ½ ¶ À È ¼ · À ¶ ¾ ¼ ¿ · Ô Á ¶ · Õ ¸ ¿ · Ì ¶ Â ¾ ¿ ¼ · Ð Ä Ã ¿ Â Ã ¿ · Â º Á » ¶ À¹ ¼ ¾ Ã Â ¶ º º Á º ¸ ½ ¸ · » Ã Á Ò ¼ ½ ¸ º Â ¼ Ò È ¼ · ¶ · ¾ À Ö × Ø Ù Ê Ë º ¾ Ã ¼ Á É Ã ¸¾ ¿ ¾ ¶ ½ ¼ Ì Î Ï Ä ¸ À ¸ Â Ã ¿ ¶ Å ¶ » ¿ · Ú Ï Û Ü Ý Ï Û ¼ Ì È ¶ ½ À ¼ · À Ä ¿ ¾ Ã Þ ß à ÑÂ ¼ · Ó ½ Ò ¶ » ¿ · Ì ¶ Â ¾ ¿ ¼ · Ä ¿ ¾ Ã Ë Ö á â ã â Ù È » Ò Ï Ý Ö × ä Ù Ð ¿ · Á · È ¸ ¿ ½ ¶ »¸ · ¸ º Æ À ¿ À Ð · ¼ À ¿ · É º ¶ Â Á ¾ ¼ Ì Ì ½ ¶ º ¿ ¸ ¹ º Æ » ¶ ¾ ¶ ½ Ò ¿ · ¶ À È ¸ À ¾ ¿ · Ì ¶ Â ¾ ¿ ¼ ·¸ · » À Á ¹ À ¶ å Á ¶ · ¾ ¿ Ò Ò Á · ¿ ¾ Æ Ê æ ¶ ½ ¼ º ¼ É ¿ Â À ¾ Á » ¿ ¶ À ¾ Ã ¸ ¾ ¿ · Â ¼ ½ È ¼ Ñ½ ¸ ¾ ¶ » ¿ · ¾ ¶ ½ Å ¿ ¶ Ä ¿ · É È ¸ ½ ¾ ¿ Â ¿ È ¸ · ¾ À ¸ ¹ ¼ Á ¾ À Æ Ò È ¾ ¼ Ò À ¼ Ì ¿ · Ô Á ¶ · ÑÕ ¸ Ñ º ¿ ç ¶ ¿ º º · ¶ À À À Á É É ¶ À ¾ ¾ Ã ¸ ¾ ¸ À Ò ¸ · Æ ¸ À Ã ¸ º Ì ¼ Ì ¾ Ã ¼ À ¶ Ä ¿ ¾ ÃÀ ¶ ½ Á Ò ¾ ¿ ¾ ¶ ½ À ¼ Ì Í Î Ï ¿ · ¾ Ã ¶ È ¼ À ¾ È ¸ · » ¶ Ò ¿ Â È Ã ¸ À ¶ » ¼ · ¼ ¾ Ã ¸ Å ¶¸ Ã ¿ À ¾ ¼ ½ Æ ¼ Ì ¸ Â ¼ Ò È ¸ ¾ ¿ ¹ º ¶ ¿ º º · ¶ À À Ö è Ø é × è Ù Ê ê Ã ¿ À Ó · » ¿ · É È ¸ ½ ¾ Ñº Æ ½ ¶ Ô ¶ Â ¾ À ¾ Ã ¶ Ì ¸ Â ¾ ¾ Ã ¸ ¾ ¸ È ½ ¼ È ¼ ½ ¾ ¿ ¼ · ¼ Ì ¾ Ã ¼ À ¶ È ¸ ¾ ¿ ¶ · ¾ À Ä Ã ¼Ä ¶ ½ ¶ À ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¶ ¿ · ¾ Ã ¶ È ¼ À ¾ È ¸ · » ¶ Ò ¿ Â È Ã ¸ À ¶ Ä ¶ ½ ¶ ¸ º ½ ¶ ¸ » ÆÀ ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¶ ¿ · ¾ Ã ¶ È ½ ¶ È ¸ · » ¶ Ò ¿ Â È Ã ¸ À ¶ Ð ¹ Á ¾ ¸ º À ¼ À Á É É ¶ À ¾ À¾ Ã ¸ ¾ À ¼ Ò ¶ È ¶ ½ À ¼ · À Ä Ã ¼ À ¶ ½ ¼ Â ¼ · Å ¶ ½ ¾ ¶ » » ¿ » · ¼ ¾ ¶ Ç È ¶ ½ ¿ ¶ · Â ¶¼ ½ ½ ¶ È ¼ ½ ¾ À Æ Ò È ¾ ¼ Ò À Ê ë ¶ À È ¿ ¾ ¶ ¾ Ã ¿ À Ð È ½ ¶ Ñ ¸ · » È ¼ À ¾ È ¸ · » ¶ Ò ¿ ÂÂ ½ ¼ À À Ñ À ¶ Â ¾ ¿ ¼ · ¸ º À ¶ ½ ¼ º ¼ É ¿ Â À Á ½ Å ¶ Æ À ¸ ½ ¶ ¾ Ã ¶ Ò ¼ À ¾ Â ¼ · Å ¶ · ¿ ¶ · ¾¸ · » ¿ · Â º Á À ¿ Å ¶ Ò ¶ ¾ Ã ¼ » Ì ¼ ½ ¸ À À ¶ À À ¿ · É È ¼ È Á º ¸ ¾ ¿ ¼ · Ñ Ä ¿ » ¶ À ¶ ½ ¼ Ñº ¼ É ¿ Â ¿ Ò Ò Á · ¿ ¾ Æ Êì Á ½ ½ ¶ À Á º ¾ À È ½ ¼ Å ¿ » ¶ ¸ ¹ ½ ¼ ¸ » È ¿ Â ¾ Á ½ ¶ ¼ Ì ¾ Ã ¶ ¶ Ì Ì ¶ Â ¾ À ¼ ÌË Ö á â ã â Ù È » Ò Ï Ý ¿ · ¾ Ã ¶ æ ¼ Á ¾ Ã ¶ ½ · á ¶ Ò ¿ À È Ã ¶ ½ ¶ » Á ½ ¿ · É ¾ Ã ¶Ä ¿ · ¾ ¶ ½ ¼ Ì í Ï Ï Ý Ê ê Ã ¶ ¸ ¹ À ¶ · Â ¶ ¼ Ì Â º ¶ ¸ ½ » ¿ Ì Ì ¶ ½ ¶ · Â ¶ À ¹ ¶ ¾ Ä ¶ ¶ · ¶ À Ñ¾ ¿ Ò ¸ ¾ ¶ À Ä ¿ ¾ Ã » ¿ Ì Ì ¶ ½ ¶ · ¾ À ¾ Á » Æ Ò ¶ ¾ Ã ¼ » À À Á É É ¶ À ¾ À ¾ Ã ¸ ¾ È ¼ ¼ º ¿ · É ¼ Ì» ¸ ¾ ¸ ¿ À º ¿ ç ¶ º Æ ¾ ¼ ¹ ¶ Á À ¶ Ì Á º ¿ · ¶ À ¾ ¿ Ò ¸ ¾ ¿ · É ¾ Ã ¶ ¶ Ì Ì ¶ Â ¾ À ¼ Ì ¾ Ã ¶ Å ¿ ½ Á À¸ Â ½ ¼ À À È ¼ È Á º ¸ ¾ ¿ ¼ · É ½ ¼ Á È À Ê î ¶ Ì ¼ Á · » É ½ ¶ ¸ ¾ ¶ ½ º ¶ Å ¶ º À ¼ Ì È ½ ¶ È ¸ · Ñ» ¶ Ò ¿ Â À ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¿ ¾ Æ ¸ À È ¸ ¾ ¿ ¶ · ¾ ï À ¸ É ¶ ¿ · Â ½ ¶ ¸ À ¶ » Ð È ¸ ½ ¾ ¿ Â Á º ¸ ½ º Æ¿ · ¾ Ã ¼ À ¶ Í ð ñ Æ ¶ ¸ ½ À ¼ Ì ¸ É ¶ Ê ò Æ Â ¼ · ¾ ½ ¸ À ¾ Ð ¿ · ¾ Ã ¶ È ¼ À ¾ È ¸ · » ¶ Ò ¿ ÂÈ ¶ ½ ¿ ¼ » Ð À Â Ã ¼ ¼ º Ñ ¸ É ¶ » Â Ã ¿ º » ½ ¶ · À Ã ¼ Ä ¶ » ¾ Ã ¶ É ½ ¶ ¸ ¾ ¶ À ¾ º ¶ Å ¶ º À ¼ Ì¿ Ò Ò Á · ¿ ¾ Æ Ê á ¶ ¸ º ¾ Ã Â ¸ ½ ¶ Ä ¼ ½ ç ¶ ½ À Ð Ò ¿ º ¿ ¾ ¸ ½ Æ È ¶ ½ À ¼ · · ¶ º Ð È ¶ ½ À ¼ · ÀÄ ¿ ¾ Ã á ó ô ¿ · Ì ¶ Â ¾ ¿ ¼ · Ð ¸ · » Ã ¶ Ò ¼ » ¿ ¸ º Æ À ¿ À È ¸ ¾ ¿ ¶ · ¾ À Ã ¸ » º ¶ Å ¶ º À ¼ ÌÈ ¼ À ¾ È ¸ · » ¶ Ò ¿ Â À ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¿ ¾ Æ À ¿ Ò ¿ º ¸ ½ ¾ ¼ ¾ Ã ¼ À ¶ ¼ Ì ¾ Ã ¶ É ¶ · ¶ ½ ¸ ºÂ ¼ Ò Ò Á · ¿ ¾ Æ Ê Þ ½ ¶ É · ¸ · Â Æ ¸ · » ½ ¶ À ¿ » ¶ · ¾ ¿ ¸ º Â ¸ ½ ¶ ¸ È È ¶ ¸ ½ ¶ » È ½ ¼ ¾ ¶ Â Ñ¾ ¿ Å ¶ Ì ½ ¼ Ò ¿ · Ì ¶ Â ¾ ¿ ¼ · Ð À Á É É ¶ À ¾ ¿ · É Ò ¼ ½ ¶ À ¶ Å ¶ ½ ¶ » ¿ À ¶ ¸ À ¶ ¿ · ¾ Ã ¼ À ¶¿ · Ì ¶ Â ¾ ¶ » Ê ë ¶ À È ¿ ¾ ¶ ½ ¶ Â ¼ ½ » ¿ · É ¾ Ã ¶ º ¼ Ä ¶ À ¾ È ½ ¶ È ¸ · » ¶ Ò ¿ Â º ¶ Å ¶ º À ¼ Ì¿ Ò Ò Á · ¿ ¾ Æ Ð æ ¿ · É ¸ È ¼ ½ ¶ ½ ¶ ¾ ¸ ¿ · ¶ » Â ¼ Ò È ¸ ½ ¸ ¾ ¿ Å ¶ º Æ º ¼ Ä ¶ ½ º ¶ Å ¶ º À ¼ ÌÀ ¶ ½ ¼ È ¼ À ¿ ¾ ¿ Å ¿ ¾ Æ ¸ Ì ¾ ¶ ½ ¾ Ã ¶ È ¸ · » ¶ Ò ¿ Â Êõ ö ÷ ø ù ú ú ù û ü ý þ ÿ � ÷ � ÷ � � ÷ � � ù ø � ö ÷ � � � � � ÿ ú ü ÿ � � ÷ û 	 ÷ ÿ ú ÿ ý 
ÿ ý 
 � ü ý þ ÿ � ù � ÷ 
 ÿ ý 
 ÷ � ü � � ÷ � ù � � � � ÷ ü ú ú ÿ ý � ÷ � � � 
 � � � ù � � � � ü � ÷ ü� ý þ � � ü � ö ÿ ÷ ú � ÿ � ÷ � � � ÿ ý � ÿ � � � � ù ý � ÿ ý 
 ÿ � ÿ ý ÿ � ÿ � ÷ � � ü � ö ÿ � 
� ÷ ÿ � ú ÷ � � � ý þ ÷ � ü � � ü ÷ ú ù � � ù � ÷ � � � ù ù � � � ÿ � � � ö ÷ ý � � � � � ö ÷ û �� ü � ö ÷ ú ú ÷ � � ÷ � ü � ù � � � ÿ � � � � ù û � ÷ � � ÷ ù � þ ÷ � ù � � ÿ � � � ù � ü ý ü � � û �� ÷ � � � � � ü ý 
 ÿ � � ÿ ý � ú ü ý � � û ÷ ý 
 ù ú � ý � ü ú � ÷ � � � � � ü � � ü ý ÿ � � ÿ ý � � � ü �� ö ÿ ÷ ú � � ÷ ÷ ý � ÷ � þ �  ü � þ ü ý ü ÿ ! ù � ÷ � � � ÷ ! � ÿ ý þ � � ü ý 
 ÿ ! � ÷ � � ù ý � " ÷ ý� ù � � � � ú ÿ � � ö ÿ ý 
 ÿ � ÷ � � � ý ý � ù ÷ ö ú ÷ � � � ÿ � ÷ ý � ÿ � � ü ÷ � 
 ÷ � ÷ � � ÿ � �� ÷ � � � ö ù ý 
 ÿ # û ÷ ý � � � ÷ û ÿ � � � ÷ ü 
 � � ÿ ú ú � � ù � ÷ � � � � � � ü ÿ ý # $ õ ù ù ú ÷ � ÷ � ý ù ý � ÷ ÷ � � � ÿ ö ÿ � � ÿ � � ÷ � ÷ � ö � " ÿ ý ÷ � ÿ � � ÿ � ö � � � ü � � � � ü � ö ÿ � 
 � �" ù 
 ü ÷ � �  ÷ � ý ù ý � � ö � ü � � ü ý ÷ � ÷ ú � ÷ � � � ù � ÷ � � � ö ÿ û � � ÿ � ü 
 � � ü � ö �" ÿ � ÷ � õ � ÿ � ÷ � � � � ù � � � ÿ ú � ÷ � � õ ü � � ù ù 
 %

& ' ( ) * + , - . / 0 - ) 1 2� ÷ þ � ÿ � ÷ ø � ú ú � ÿ � � ý ù û ú ÷ 
 þ ÷ � ö ÷ � � � � ù � � ù ø � ö ÷ � ù � � � ý ü �� ÿ � ú ÷ � ü � ÷ ÿ � ÷ ÿ ý 
 � � � � ÷ ü ú ú ÿ ý � ÷ � � ÿ ý � ö ù ø � ö ÷ # ø 3 � ÷ ù ø ! ÷ ÿ ú � ö
 � ù � ÷ � � ü ù ý � � ÷ � ÿ � � � ÷ ý � ù ø ! ÷ ÿ ú � ö ÿ ý 
 � þ ÷ ü ý þ � � ù � � ù ý û ÷ ÿ ú � öù ø � � � � � ÿ ú ü ÿ 4 � ö ÷ � ù � ú 
 ! ÷ ÿ ú � ö # � þ ÿ ý ü 5 ÿ � ü ù ý � ù ú ú ÿ � ù � ÿ � ü ý þ � ÷ ý �� � ÷ ø ù � � ÷ ø ÷ � ÷ ý � ÷ ÿ ý 
 � ÷ � ÷ ÿ � � ö ù ý � ý 6 � ÷ ý 5 ÿ � � ù � � ö � ÷ ú � ù � � ý ÷ � ü � � ù � ü ÿ 4 � ö ÷ � ÷ ý � � ÷ ø ù � � ý ø ÷ � � ü ù � � � ü � ÷ ÿ � ÷ � ÿ ý 
 � ü � � ù � ü ù ú ù þ �� ÿ � ù � ÿ � ù � � � ÷ � � ü � ÷ � � � ý � � ü � � � ÷ ù ø � ú ü ý ü � ÿ ú 
 ÿ � ö ù ú ù þ � ÿ ý 
 � ÷ 
 ü �� ÿ ú � ÷ � ÷ ÿ � � ö � � ÷ � � � ÷ ÿ 
 ! ù � � ü � ÿ ú � � � 
 ý ÷ � 4 � ÷ � � ÷ � ý � ü ÿ þ ý ù � � ü �
 ÿ � ö ù ú ù þ � � � ÿ � û ü ý 4 � ö ÷ � ÿ � ü ù ý ÿ ú 7 ý ü � ÷ � � ü � � ù ø � ü ý þ ÿ � ù � ÷ 4 � ö ÷� ü ý þ ÿ � ù � ÷ � ü ý ü � � � � ù ø ! ÷ ÿ ú � ö 4 � ö ÷ � ü ý þ ÿ � ù � ÷ � � � ÷ 
 � ù � � ÷ � 4 � ö ÷� ÷ ø ÷ ý � ÷ � � ü ÷ ý � ÷ # � þ ÿ ý ü 5 ÿ � ü ù ý � ÿ � ü ù ý ÿ ú � ÿ � ù � ÿ � ù � ü ÷ � � � ü ý þ ÿ � ù � ÷ 4õ ÿ ý õ ù � � � ÷ ý þ ! ù � � ü � ÿ ú � � ü ý þ ÿ � ù � ÷ 4 ÿ ý 
 � ÿ ý 
 ÿ ý þ � ÷ � � ÿ � ! ù � �� ü � ÿ ú � � ü ý þ ÿ � ù � ÷ % õ ö ÷ � ÷ ú � ù � � ý ÷ � ! # � ù ú ú ÿ � ù � ÿ � ü ý þ � ÷ ý � � ÷ ø ù �� ÷ ø ÷ � ÷ ý � ÷ ÿ ý 
 � ÷ � ÷ ÿ � � ö ù ý � ý 6 � ÷ ý 5 ÿ ü � � � � � ù � � ÷ 
 � � � ö ÷ � � � � � ÿ �ú ü ÿ ý � ù � ÷ � ý � ÷ ý � � ÷ � ÿ � � � ÷ ý � ù ø ! ÷ ÿ ú � ö ÿ ý 
 � þ ÷ ü ý þ %� % � � � % ! % � ÿ ý 
 � ö ÷ � ý � � ü � � � ÷ ù ø 8 ý � ü � ù ý � ÷ ý � ÿ ú � � ü ÷ ý � ÷ ÿ ý 
� ÷ � ÷ ÿ � � ö � ÷ � ÷ ü � ÷ 
 ø � ý 
 ü ý þ ø � ù � � ö ÷ � ÷ û 	 ÷ ÿ ú ÿ ý 
 � ü ý ü � � � � ù ø! ÷ ÿ ú � ö ø ù � � ÷ � ù � � � � ÷ ü ú ú ÿ ý � ÷ � ÷ � ÷ ÿ � � ö %  % � % ÿ ý 
 � % � % � ÷ � ÷ ü � ÷ 
ø � ý 
 ü ý þ ø � ù � � ö ÷ � ÿ � ü ù ý ÿ ú � ÷ 
 ü � ÿ ú � ÷ � ÷ ÿ � � ö � ù � ý � ü ú ù ø � ü ý þ ÿ �� ù � ÷ % � % � % ü � ÿ ý ÷ � � ú ù � ÷ ÷ ù ø � � � � ü � ü � ÷ 
 � û ö ü � ö � � ù ý � ù � ÷ 
 9� ÿ � � ü � ü � ÿ � ü ý þ � � � 
 ü ÷ � % " % � �  % � ÷ � ÷ ü � ÷ 
 ø � ý 
 ü ý þ ø � ù � � ö ÷ � � � � � ÿ �ú ü ÿ ý � ù � ÷ � ý � ÷ ý � � ÷ � ÿ � � � ÷ ý � ù ø ! ÷ ÿ ú � ö ÿ ý 
 � þ ÷ ü ý þ ø ù � � ö ÷ � � � �� ù � ÷ ù ø � ÷ � ù � � � � ÷ ü ú ú ÿ ý � ÷ � ÷ � ÷ ÿ � � ö %� ù 
 ü � ÷ � � ø � ý 
 ü ý þ û ÿ � � ÷ � ÷ ü � ÷ 
 ø ù � � ö ü � � ÷ � ÷ ÿ � � ö % õ ö ÷ � ù � �� � ý ü � ÿ � ú ÷ � ü � ÷ ÿ � ÷ ÿ ý 
 � � � � ÷ ü ú ú ÿ ý � ÷ � � ÿ ý � ö ù ø � ö ÷ # ø 3 � ÷ ù ø! ÷ ÿ ú � ö 
 � ù � ÷ � � ü ù ý � � ÷ � ÿ � � � ÷ ý � ù ø ! ÷ ÿ ú � ö ÿ ý 
 � þ ÷ ü ý þ � � ù � � ù ý �û ÷ ÿ ú � ö ù ø � � � � � ÿ ú ü ÿ � � � ù � ü 
 ÷ 
 ú ù þ ü � � ü � ÿ ú � � � � ù � � ø ù � � ÷ ú ÷ � ù ý ø ÷ � ÷ ý � �÷ � % " % õ % ö ÿ 
 ø � ú ú ÿ � � ÷ � � � ù ÿ ú ú 
 ÿ � ÿ � � ÷ 
 ÿ ý 
 ö ÿ 
 3 ý ÿ ú � ÷ � � ù ý � ü � ü ú ü � �ø ù � � ö ÷ 
 ÷ � ü � ü ù ý � ù � � � � ü � ø ù � � � � ú ü � ÿ � ü ù ý %� � õ � ÿ � ÷ � ü � ÿ � ÷ � � ü � ÿ � ù � � ÿ ý 
 � ú ÷ ÷ � � ö � � ü � ü ÿ ý ÿ ý 
 
 ö � � ÿ ý �
 ü 
 ÿ � ÷ ÿ � � ö ÷ � � � ý ÷ � � ý � � ü � � � ÷ � 
 � ÿ ö � ÿ ý �  ü � � ù � ü ÿ � � � � � � ÿ ú ü ÿ % ! ÷ ü �� � � � ÷ ý � ú � � ù � � ú ÷ � ü ý þ ø ÷ ú ú ù û � ö ü � � � ÿ ü ý ü ý þ ü ý � � � ú ü � ö ÷ ÿ ú � ö � ÷ 
 ü �� ü ý ÷ % ! ü � � ÷ � ÷ ÿ � � ö ü ý � ÷ � ÷ � � � ü ý � ú � 
 ÷ � � � ù � ÿ � � ÷ � ü ÿ ú 
 ü � ÷ ÿ � ÷ � ü ý 6 � �÷ ý 5 ÿ � ÿ ý 
 � ù � ü ù ÷ � ù ý ù � ü � 
 ÷ � ÷ � � ü ý ÿ ý � � ù ø ö ÷ ÿ ú � ö %: - ; - < - ) ' - 2= > ? @ A B B C D E F G @ H I E F D H I J K K H L F E M @ A N O F L H I C P Q R B S E F T @ R Q J I U G FJ Q @ K > V S J R W J I X J B Y @ I B Z J K P A H I J [ B R H W H I H I \ ] J I ^ @ _ ` a = b = c H IZ H R ] P H I M ] S @ I P > b V I W K G N J C > d e e f g h i e j d i e k l = k > M Q Q m j n n C o > C B H >B R W n = e > = e k i n b V G N B @ e f e h p = ed > q H P M B m G D F N ] R I @ I J N r F s A J I U > _ ] P Q R @ K H @ t P A H I Q J R A H Q M Q M J d e e fm @ I C J S H X H I \ ] J I ^ @ _ ` a = b = c Z H R ] P > b V I W K G N J C > d e e f g h i = j d k f = lu > M Q Q m j n n C o > C B H > B R W n = e > = e k i n b V G N m e f = e u u kh > v J I Q J R P Y B R ? H P J @ P J v B I Q R B K @ I C r R J Z J I Q H B I > E ] R Z J H K K @ I X J Y B R Q M Jd e e f m @ I C J S H X H I \ ] J I ^ @ _ ` a = b = c Z H R ] P @ I C P J @ P B I @ K H I \ ] J I ^ @Z H R ] P J P w b J A x J @ K @ I C F d e e f > N N O U N B R y N B R Q @ K O z K { U J m >d e e f g k p j f = p l d = >u > v ] Q Q J R G L F _ I W L O F L @ H D | F E ] y R @ S B I { a F N @ E F G @ S J P L > s ] Q y R J @ zB Y m @ I C J S H X H I \ ] J I ^ @ _ ` a = b = [ d e e f c H I E H I W @ m B R J F N @ { Q B E J m [Q J S y J R d e e f > _ I I _ X @ C N J C E H I W @ m B R J > d e = e g h f j d } h l p d >k > q @ R R ~ T F v ] H L F � B S @ C H I @ b F L J J U � F L H I U � F ? J I W | F J Q @ K > _ I J Am @ I C J S H X H I \ ] J I ^ @ _ ` a = b = c W J I J Q H X Z @ R H @ I Q m R J C B S H I @ Q J C H I Q M JA H I Q J R d e = e H I \ ] J I ^ @ P J @ P B I H I _ ] P Q R @ K H @ F b J A x J @ K @ I C @ I C E H I W @ [m B R J > V ] R B E ] R Z J H K K > d e = e g = k j m H H = f i f d >
100 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013
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Five persons in France were infected with Orf virus 

after skin wounds were exposed to infected sheep tissues 

during Eid al-Adha, the Muslim Feast of Sacrifi ce. Infec-

tions were confi rmed by electron microscopy, PCR, and 

sequence analysis. Prevention and control of this underdi-

agnosed disease can be achieved by educating physicians, 

slaughterhouse workers, and persons participating in Eid 
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Figure 1. Orf virus infection in 5 persons who butchered or prepared lambs as part of a religious practice for Eid al-Adha (the Muslim Feast 

of Sacrifi ce), Marseille, France, 2011. Cutaneous lesions on hands of case-patient 3 (A, B) and case-patient 5 (C) are shown. Negative-

staining electron microscopy of samples from case-patient 3 (D) and case-patient 5 (E, F) show ovoid particles (≈250 nm long, 150 nm 

wide) with a crisscross appearance; the size and appearance of these particles are highly suggestive of parapoxvirus virions. 
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Figure 2. Natural history of Orf virus 

infection and diagnosis in 5 persons 

who butchered or prepared lambs 

as part of a religious practice for 

Eid al-Adha (the Muslim Feast of 

Sacrifi ce), Marseille, France, 2011. 

Arrows indicate events for the fi rst 

cluster of cases among 3 related 

persons (a brother and sister and 

their aunt).
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To determine which species of % & ' ( ) * ( + , -  biting midges 

carry Schmallenberg virus (SBV), we assayed midges col-

lected in the Netherlands during autumn 2011. SBV RNA 

was found in % . - ) * / ( ) & - , % . * 0 - * ' , / & - - , 1 - & - / 2 ( ) / * , and % . ) 3 ( * 4 / , 2 & - . The high proportion of infected midges might 
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Figure. Phylogenetic tree comparing 

Schmallenberg virus–positive ü ý þ ÿ � � ÿ � � �
 

spp. biting midge abdomens isolated 

in different regions in the Netherlands, 

2011, with reference sequences from 

Deblauwe et al. ( � ). ü � ÿ � ÿ � � þ �  was used 

as an outgroup. Bootstrap values are 

indicated at the signifi cant nodes. Scale 

bar indicates nucleotide substitutions per 

site.

Table 1. Schmallenberg virus RNA in 	 
 � � 
 � � � � �  spp. biting midges collected August–September 2011, the Netherlands 

Municipality (Province) 

Pools, no. positive/no. tested* 	 � � � � � � � � 
 �
complex 	 � � � � 
 � � � 	 � 
 � � � � � � � 
 � 	 � � 
 � 
 � � � 
 � 	 � � 
 � � 
 � � � �  Total

Bilthoven (Utrecht) 0/10 0 0 0 0 0/10
Midden-Drenthe (Drenthe) 0/5 0 1/39 0 0 1/44
Ermelo (Gelderland) 12/215 0/130 1/105 0/105 0/1 13/556
Total 12/230 0/130 2/144 0/105 0/1 14/610
*Tested by reverse transcription PCR. 
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Table 2. Ct values of Schmallenberg virus–positive � � � � 	 
 � � � 
  spp. biting midges collected August–September 2011, the Netherlands* 

Pool no. 

Pooled heads Individual abdomens 

Species identification by 
morphologic examination 

Ct value Species identification by 
DNA sequencing 

Ct value 

First test Second test First test Second test 

95-D � � 	 � � 
 � � � � � 
  27.88 NA � � 	 � � 
 � � � � � 
  24.59 NA
501 � � 	 � � 
 � � � � � 
  35.36 34.98 � � 	 � � 
 � � � � � 
  36.45 35.07
9-A � � 
 � 
 
 � � � � 
  complex 30.44 NA � � 
 	 
 � � 	 � 
  24.75 NA
18-C � � 
 � 
 
 � � � � 
  complex 28.24 NA � � 
 	 
 � � 	 � 
  24.95 NA
32-B � � 
 � 
 
 � � � � 
  complex 21.84 NA � � 
 	 
 � � 	 � 
  18.32 NA
259 � � 
 � 
 
 � � � � 
  complex 19.60 NA � � 
 	 
 � � 	 � 
  18.16 NA
275 � � 
 � 
 
 � � � � 
  complex 20.72 NA � � 
 	 
 � � 	 � 
  20.39 NA
276 � � 
 � 
 
 � � � � 
  complex 36.02 36.78 � � 
 	 
 � � 	 � 
  36.68 NA
293 � � 
 � 
 
 � � � � 
  complex 20.43 NA No reliable sequence 19.95 NA
294 � � 
 � 
 
 � � � � 
  complex 24.60 NA � � 
 � 
 
 � � � � 
 sensu stricto 20.06 NA
368 � � 
 � 
 
 � � � � 
  complex 25.21 NA � � 
 	 
 � � 	 � 
  21.80 NA
385 � � 
 � 
 
 � � � � 
  complex 20.67 NA � � 
 	 
 � � 	 � 
  20.25 NA
405 � � 
 � 
 
 � � � � 
  complex 23.38 NA � � 
 	 
 � � 	 � 
  21.64 NA
434† � � 
 � 
 
 � � � � 
  complex 23.68 NA � � 
 	 
 � � 	 � 
  23.10 NA
*Ct values determined by reverse transcription PCR. All midges were collected from cattle in the Ermelo municipality except no. 95-D, which was collected 
from sheep in the Midden-Drente municipality. Ct, cycle threshold; NA, not applicable. 
†Two abdomens from this pool were positive; Ct values for the second abdomen were 35.75 and 35.37. 
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During 2011, 5 persons in the area of Lazio, Italy were 

infected with a monophyletic strain of hepatitis E virus that 

showed high sequence homology with isolates from swine 

in China. Detection of this genotype in Italy parallels fi ndings 

in other countries in Europe, signaling the possible spread 

of strains new to Western countries.� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � ¡ � � � � � �   � � � ¢ � � � � � � � � � � £ ¤ � � � ¥ ¦ ¤ � � � ¥ §� � � � � � � � � ¨ © � � � � � � £ � ¡ � � � ª � � � £ � � � � � � � � � � � � � � � � � � � � £ � �� � � � « � � � � � ¡ �   � � £ ª � � � � � � ¤ � � � � � � � � � � � � � � « � � � ¬ � � � �� ¡ � � ¡ �   � � � � � � � � ­ � � ª � � � � � � ® ¯ ¯ � � � � ¨ ª � � ¨ � � � ¯ � « ¯ � « ª � � ¯� £ ¡ ° ± � � � ¯ ¦ ² ³ ¯ ¦ ² ³ ° ³ ³ ¥ � � ¨ � £ ¡ � ¨ ´ �   � � � � � � £ � �   � � � £ �   � � � �� � � � � � � ¡ � � � � ¢ µ ¶ · ¶ ¸ ¹ º ¹ » ¼ ¶ � � ¢   � � � � � � � � � � � � � � � � � � �� � £ � � � � � � � � � � � ¡ � � � � � � � � � � � � �   � � « � � � � � � � � � � � £ ¡ � � �� � � � � � � � � � � � � � � � � £ � �   � � � � � � � ½ � ¨ ¾ � � � � � ¿ � � �   �� � � � ¢ � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � £ � £ � � � � À� � � � � ¢ � � � � � £ Á ³ À � � « � � � � � ¢ � � � � Â � ¨ Ã �   � � � � � � � � � � £ � �   �� � � ª � � � � � � � � � � ¢ � � � Ä � � £ À � � � Å � � � � � �   ¤ ª � � � £ � � � � � �  � � � � � � � ­ � � ¢ � � � � � � � � � � ¡ � � ¡ �   � � � � Æ � � � � � � � � � � ¢ � � � � � � �� � � � « � � � ¡ � � � £ � � « � � � � � � £ £ � � � � Ç � ¨� � � � � � � � ¢ � � À � � � � £ � � �   � � � � � � � � � � � � � È � � � � ¤É � � � � ¤ Ã � £ � � ¤ � � £ Ã � £ � � � � � � � Ê � � � £ ª � � £ � � �   � � £ £ � � � � �³ Ë Ë Ì ¡ � � � � ª � � � ¡ �   � � � � � � � � � � � § � � � � � � � Í � ¨ � � � � �� � ¡ �   � � � � � ª � � � � � � � � � � £ � � � � � � � � ¡ � � � � � � � � � ¢ � � � � � � � � � � �« �   � � � � � £ � � �   � � � � � � « � � ¿ � � � � � ¢ « � � � £ � �   � � « � £ � �¾ � � � � � ¢ � Î � � � £ � � � � � � � � Ï � � �   � � Ð � ¨ ´ �   � � � � ¢ ¤ � � � � � � � �  � � � � � ¡ � � � � � ¡ �   � � � � � � � � « � � � £ � �   � � « � £ � � � � � � � � � �Ï � � �   � � Ñ Ò Ó � ¨Ã � £ � ¡ ¡ � � � � � � � � � � � ¡ Ã � � � ¢ ¤ � � � � � � � � � � � � � � �   �� � � � � � � � � � � � � � ¡ � � � Ô Õ � � ² Õ � ½ Ö � Æ � � � � � � � �   � � � ³ ¨ × Õ

� � � � � Ø � Å � � � � � � � � � � £ ³ ¨ Ù Õ � � � � � � � � � � �   � � ¡ ´ � � �� ½ ½ � ¨ � � ª � � � � ¤ � � � � � � « � � � ¡ �   � � � � � � � � � � � �   � � � �   � � � � £« ¢ � � � � � � � � � � £ � � Ã � � � ¢ � � � � � � � � � � � ¢ � � ª   � � � � � � £ª � � � � � � � � � � £ � � � � � � � � � � �   � � � � � � � � � � £ � � � � � « � « � ¢� � £ � � � � � � � � � � £ Æ � � � �   � � � � � � � � � � � � � ¥ � � � � � � £ � � £   � � � � £« ¢ � � � � � ¢ � � Ô ¤ « � � � � � � � £ �     � � � � � � � � � £ ª � � � � � Ã � � � ¢ � � � �« � � �   � � � � £ « ¢ � � � � � ¢ � � Ä � ½ Â � ¨ Ú � � � � � � � � � � � � « � � � ­ � ¡� � � � � � � � ¢ � � À � � ¡ �   � � � � � � � � � � � � � � � � � � � � � � � � Ø � Å � � ¤� � � £ � � � � � � � � � � � � � � � � � � � ¡ Ã � � � ¢ � � � � � �   � � � � � � � � ´ � � � ¨Û � ~ z � s � ÜÝ � � � � � Þ � �   � � � £ ¦ � � � � ³ Ë Ô Ô ¤ £ � � � � � � � � � ¡ �   � � �� � � � � ¡ �   � � � � ª � � � � � £ � ¡ � � £ � � � � � � � £ ¡ � � Ù � � � � � � � �� £ � � � � � £ � � Ä � � � � � � � � � � � Ø � Å � � ® ³ � � ´ � � � � � £ Ô � �Ø � � � � � ¨ Ý � � � � � � � � ª � � � � £ � � � � � � « � � � � � ¡   � � � �   � � � � £� � « � � � � � � ¢ � � � � � � ¡ �   � � � � � � � � � � � � � � £ £ � � �   � � � � � ¡ Ã � ¾ � � £Ã � Þ � � � � � � � � � � « ¢ � � � � � � � � � � ¢ � ´ � £ � � ß ¨ à ¨ ¦ ¨ ¤ ´ � � � ¤Ã � � � ¢ � Æ © � � � �   � � � � � � ¡ �   � � � � � � � � � � � � � ¢ ¤ � �   � � £ � � � £ � � �� � ¬ �   � � ¢ ¤ � � � � � � � � � � � � � � � � � � � ¤ � � £ � � ¡ �   � � � � « ¢ � � � � � � � � �¦ ¤ § ¤ � � £ È � � � � � � � ¤ � � ª � � � � � « ¢   ¢ � � � � � � � � � � � � � � � £� � � � � � � ¥ § � � � � � � � � ¤ ª � � � � ¬   � � £ � £ � á � « � � Ô � ¨ ¦ � � � � � � � � � �� �   � � � � � £ � � � � £ � ¢ ª � � � � � � � � � � � � �   � � � ¨á � � Ù   � � � ¥ � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � ¬ � � � �£ � � � � �   � � � � � � ® ³ â ­ � � � Ï � � � � � Ô � ¨ á � �   � � � � ª � � � � � � � � � � £� � � � � � � � � � � � � � � � � � � � � � ¤ ª � �   � � £ �   � � £ � � � � �   � � � � £� � � � � � � � ª � � £ � � � � � � � � � � � � � � � � � � � � ¢ � � £ � � � � � � � � ­ ¡ �   � � � �� á � « � � ³ � ¨ ã � � � � ¡ � � �   � � � ¥ � � � � � � � � � � � � � � � £ � �   � � � � � � � � �� � £ � � � � � � ¥ � � £ � � �   � � � � � ¤ � � £ � � � � � � � � � � � � � � � � � � � � � � � �� ¬ � � � � � � � � �   � � � � � � � � �   � ª � � � � � � � £ � � � � ± � £ ¨ Ã � ª � �� � � � � � � � « � � � �   � � £ �   � � � �   � � � � � � � � � � � � � � � ª ¡ � � Ô � � � � � � �� � � � � � � � � � ¨ � ³ Ô Ë â � ¨ß � � � � � � � � � � � ª � � � � � � � � £ ¡ � � ´ ã ¦ « ¢ � � � � � � �� � � � �   � � � � � � � ¥ � � � � � £ à È ´ « ¢ � � � � � � � � � � � � £ � � � � � � £ª � � � � � � � � � � � � £ � � � ¡ � � � � � © ´ Ï � Ô � � £ © ´ Ï ³ � ½ Â Ò ½ Ç � ¨á � � � � ¿ � � �   � £ � � � ¡ � � � � � � � � � � � � � �   � � � � � � � � £ � � � � ± � £ �� � � � � � ¢ � � � �   � � � � � � « � � � � � � � � � � � � � � � ¢ � � À ¤ � � « � � � � � ¢ � �£ ¨ © ´ Ï Ô � �   � � � � � £ � � � ¿ � � �   � � � Ô â ³ « � � ¡ � � � � � � � � � « � � � ­� � � ª � £ � � � � � � � � � � � � � ¢ � � � � � � � � � � � � � � × × ¨ ³ Õ � � � £ × ² Õ� � £ × Ù Õ � £ � � � � � ¢ ª � � � � � � À £ � ª � � � � « ¥ Ä � � £ � � � � � á Ô� � � � � � � � ¡ � � � È � � � � ¤ � � � � �   � � � � � ¢ � ¾ � � § � � ­ �     � � � � � �� � � ¨ ¾ ä Ä ² Ô Ì Ì ³ � � £ ¦ É ³ â ³ Ô Ë Ì � ¨ ß � ¿ � � �   � � � £ � � � � ± � £ � �� � � © ´ Ï ³ � � � � � � � À Ô Ô « � � � � � � � � � � � ¡ � � � � � � Ù   � � � ¥� � � � � � � � � � � ª � £ Ô Ë Ë Õ � � � � � � � � � ¢ ¨ á � � � � ¿ � � �   � � � � � � ª � � �  � � � � � ¢ � � � � � � £ � � � � � � � � � � � � å Þ � ª ¥ Ä � � �   � � � � � £ � � � � � � � � � � ¢× Ì ¨ Ù Õ Æ �     � � � � � � � � ¨ � æ Ë Ë Ì Ì ² À � � � £ å Þ � ª ¥ Ô � × Ì ¨ Ä Õ Æ�     � � � � � � � � ¨ � æ Ë Ë Ì Ì ² Ä � � � � � � � � £ ¡ � � � � ª � � � � � £ � � � � �� � � � � � ¾ ß ¥ ã É ¥ Ô Ä � � � � � � � £ ¡ � � � � � � � � � � × â ¨ Ì Õ Æ �     � � � � � �� � ¨ É Ï Ä Ë × ³ ³ Ë ¨ Ô � ¤ � � � � ¡ ª � �   � � � � � � � � � � £ � � È � � � � ¨ Ï � � � � � ³� � � ª � � � ¢ � � � � � � � �   � � � � � ¡ � � © ´ Ï Ô � � £ © ´ Ï ³ � � � � � � � � � � �� � ¿ � � �   � � ¨á � � � � � � � � � � � ¢ � ¡ � � � � � � � � � ¡ � � � � � � � � � � « � � � ­ � �� � � � � � � ¡ � � � � �   � � � � � � �   � � � � � � � � � � � � � � � � ¢ � � À� � ¡ �   � � � � � � � � � � � � � ª � � � � � � � � � � � ¢ � � ª ® â Ä ¨ Ù Õ � � � � �

DISPATCHES

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

Author affi liations: Lazzaro Spallanzani National Institute for Infectious 

Diseases, Rome, Italy (A.R. Garbuglia, P. Scognamiglio, N. Petrosillo, 

P. La Scala, E. Girardi, M.R. Capobianchi); Sapienza University, 

Rome (C.M. Mastroianni); Santa Maria Goretti Hospital, Latina Italy 

(C.M. Mastroianni); Tor Vergata University Polyclinic, Rome (P. 

Sordillo); and Local Health Unit ASL Roma H, Rome (D. Gentile)

DOI: http://dx.doi.org/10.3201/eid1901.120983



HEV Genotype 4, Italy
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Figure 1. A) Lazio region of Italy (black). B) Location of 5 cases of hepatitis E virus (HEV) subtype 4d infection involved in an autochthonous 

outbreak, March–April 2011. (Map source: CartineGeografi che, Catania, Sicily, Italy; www.cartinegeografi che.eu).
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Figure 2. Phylogenetic trees based on partial open reading frame (ORF) sequences of the hepatitis E virus monophyletic strain involved in 

an outbreak in Lazio, Italy, March–April 2011. A) ORF1, 172 nt. Sequences from the outbreak in Italy could not be submitted to GenBank, 

being <200 nt long; they are available on request from the authors. B) ORF2, 411 nt. The ORF 2 sequence (identical in all 5 patients) 

described in this panel was submitted to GenBank (accession no. JX401928). Neighbor-joining trees were built by using MEGA5.1 software 

(www.megasoftware.net), applying the Jukes-Cantor p-distance model of nucleotide substitution. Bootstrap values were determined on 

1,000 resamplings of the data set; bootstrap values >80 are shown. Reference strains from GenBank are also included in the trees. 

Reference viral strains are identifi ed by GenBank accession number, source, country of origin, and respective genotype and subtype. The 

avian strain AY535004 was used as outgroup. Triangles indicate sequences recovered during the outbreak in Italy. Scale bars represent 

nucleotide substitutions per site.
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Characterization 
of Full Genome of 

Rat Hepatitis E 
Virus Strain 

from VietnamA B C D E F G H D I J B K L C M N M G B O P B K L N Q B R S T N U C R B KT G N P V H B W X L C M N Y C K Z N P B R S L S M G B P C [ M N K\ B Q S O Q B R C ] C K ^ C S R C U N A C R H Y C K C D Y _ C R B [ C A C R C ` B
We amplifi ed the complete genome of the rat hepatitis 

E virus (HEV) Vietnam strain (V-105) and analyzed the 

nucleotide and amino acid sequences. The entire genome 

of V-105 shared only 76.8%–76.9% nucleotide sequence 

identities with rat HEV strains from Germany, which 
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Table 1. Oligonucleotides used in amplifying the complete genome of the rat HEV Vietnam strain, V-105* 

Primers Product length, bp

Forward ORF1-F1 (1-21)† 5'-GCAACCCCCGATGGAGACCCA-3'‡ 
Reverse ORF1-R12 (4149-4171) 5'-GGCGGCCTCGAACTTCTCCTGAA-3' §

Forward ORF1-F2 (11-30) 5'-ATGGAGACCCATCAGTATGT-3'†  
Reverse ORF1-R1 (431-450) 5'-GTGCAAAAGGAAAGATCAGT-3' 440

Forward ORF1-F9 (388-408) 5'-AGCTAACAACATCCGCCGTTG-3'
Reverse ORF1-R10 (2197-2217) 5'-TGGGTTCGGTCGAAGGCCTCT-3'†         1,830 

Forward ORF1-F16 (2080-2100) 5'-TGCAGCCGTTTATGAGGGAGA-3'  
Reverse ORF1-R16 (3055-3075) 5'-CGCCATTCTGTGGGTTCTAGA-3'              996

Forward ORF1-F7 (2990-3009) 5'-GACCCAAGGCAGATCCCTGC-3'†  
Reverse ORF1-R12 (4149-4171) 5'-GGCGGCCTCGAACTTCTCCTGAA-3'              1,182 

Forward ORF1-F18 (3991-4011) 5'-ATTCACCACAGACGAGCCAGT-3'  
Reverse ORF2-R21 (5079-5100) 5'-GGTGATAGCCAATTGGTAAGCT-3' 1,110 

Forward F13 (4896-4915) 5'-AATAACACTCTGGGCTGTAG-3'   
ReverseTX30SXN 5'-GACTAGTTCTAGATCGCGAGCGGCCGCCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT-3' 2,092 

Forward primer Anchor-1: 5'-CCTCTGAAGGTTCCAGAATCGATAG-3'
Reverse primer ORF1-R14 (276-296) 5'-TAGACCTAGGGTGCGCACCGA-3' §

Forward primer Anchor-2: 5'-GAATCGATAGTGAATTCGTG-3'  
Reverse primer ORF1-R13 (200-220) 5'-AACACGCTGTACCGGATGCGA-3' 240
*HEV, hepatitis E virus; ORF, open reading frame. 
†Numbers in a parentheses show the positions of primers corresponding to the entire genome of rat HEV V-105.  
‡Primer designed based on rat HEV (GU345042). 
§The PCR product was not detected (reverse). 
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Figure. Phylogenetic relationships among 

genotypes 1–4, wild boar, rabbit, avian 

(bird), and rat hepatitis E virus (HEV) 

isolates. The nucleic acid sequence 

alignment was performed by using ClustalX 

1.81 (www.clustal.org). The genetic 

distance was calculated by the Kimura 

2-parameter method. A phylogenetic 

tree with 1,000 bootstrap replicates was 

generated by the neighbor-joining method, 

based on the entire genome (A) and open 

reading frame 3 (B) of the genotypes 

1–4, wild boar, rabbit, chicken (avian), 

and rat HEV isolates. Scale bar indicates 

nucleotide substitutions per site. 

 � � � � � � �

 

indicates isolate used in this study.
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Adenovirus 
Serotype 14 

Infection, 
New Brunswick, 
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We describe 3 culture-proven cases of adenovirus se-

rotype 14 infection in New Brunswick, Canada, during the 

summer of 2011. Strains isolated from severely ill patients 

were closely related to strains of a genomic variant, ade-

novirus 14p1, circulating in the United States and Ireland. 

Physicians in Canada should be aware of this emerging 

adenovirus.| } ~ } � � � � � � } � � � � � | � � } � � � � � � � � � � � � � � � � � } | � � � � �| � � � � � � � � � � � � � � � � � � � | � | � � � � � � � | � � � | � � � } �� � � } � � � � } � � | � � � | � � � | � � � | � � � � � | � � � � } � � | � � � � � � � � � | � } � �� � �   � � � ¡ � ~ � � � � � ¢ } � � £ � � � � � � � � � � � � � � � � � � � � � } � � � �� | � � ¤ � | � � � � � � � � � � � � � � � } � � � � } ¥ � � } � � � � ¢ � � � � | �� � � } � � � � | � � ¦ � � § } � � � ¨ � � � � � �   � � � | � � � � � � � � � | � � | � �� � | � � � � � � �   � � � � � | ~ } � ~ � � � � � � � � � | � } � � � � } � � | � � � � � �� � } � � � � � | � � � � � � © � } � � � § � � � � � � ª � � � � � } � ¨ � � � � � � � � �  � | � } � � � � } ¥ � � } � « | � � � � � � ¬ � � � � } � � � | � } � � � � | | � � � � � � � � } ~ �� � � � � � � � � � � � � � � � �   � � � � � ¥ | � � � � � � � ­ � � � � } � | � � � | } � �� } � � � � | � ¥ � � � � � � � �   ~ � � � � } � � � | } � � � � � � � } � � � � � � � } ® � �� } ~ � � � � | � ¯ � � � � � � � � } � � } � � � � � � � � | � ~ } � � � � � � � ¥ � � | ~ � � �� ° � � ± � � � | � � � � � � � � ~ � � � � � � } � } � � � � � � } � } � � | � � | � } � } � ~� � � � � � � � � � � � � � � � � | } � � � � � � � � � �   } � ~ � } ~ � | � � � � � � } � � � � �� } � � � � � } � � | � � � � � | } � � � � | � � � � } � � � } ­ � � } � � � � � � � � � � � ² � ³ � �« � } � � � � � � �   �   � � � � � | � � } � � �   � } | � � � � � } � ~ � � | } � � � } � � | � � �� � | � � } | � � � � � � |   � � � � � | � � | | � � � | � � � | � � | � � | � � � � � � � � � � � �� � � � | � � } � � � � � � � � � � � | � � � � } � } � � � � � � � � | � � � � � � � � � � � } �} � � � � � � � ~ } � � � � � � � } � � � � � � � � � } � � � � ´ � �s p h µ t k l ¶« � · � � � ¨ � � � � � ¸ � � � � � | � � � � � � � | } ~ } � � � � ¹ } � � � � �   � � �� � � | � � � � � � � | � º �   » | � � �   } � � � � � ~ � � � � � } � � � � � | � � � � � |� � � � } � � � � � | � � } � ¼ � � � ­ � � � } � � } � � � � � � � } � � � � � } � ~ � � | � � � � ~ �� � � � � � � � � } � | | � � � � � � � � � � � ½ � � | � � } � � � � � | � � � } � � � � } � � � | �

| � � � � � � � � � � � � � � � � } � ~ � � �   � � � � � � |   } � � � � | � � � | � � � � � �¾ � � � � | � � } � ~ | � � � � � � � � } � � � � � � � � } � � } � � | � � � � � � � � } � � � � | � �� � � � � � � | } � ¥ � � | � � � � � ¿ � | � � � } � } � � � � � � � � � | � � � � � � } � � � � � | } � ~� � � � } � � � } ­ � � } � � � | � � � �   � } � � � � � � � � � � » | � � � � � � � � � | � �� � � } � } � | � � } � � � | � ~ � | � � � � � � � � � | � � � � � � } � � � � � ® � } | � � � � � �� � | } � � � � � � � � � } �   � � � � � | � � � � � � � � � � � � � } � � � ½ � | � � � } | � � � | �� � � � } � } � � � � � � | } � | � � � � | � � } � � � � ± � � � � � � � � �   � � � | � � � �� � | | � � � � � � � } � � � � � } � � � � | � � � } � � � � } � � � � � � � � � § � � � | � � � � � �| � � � } | � � � | � � } � � | � � � � � � � | � � � � � � � � � � � � } � � � � � � � } � � � � � � �� � � � } � � ¯ � � � � � � � � | � � � } � � } � � �À � � � � � � � � | ¿ ¾ À � � � � � � � � � | � � ~ � � � � � � � | � � � � � � � � � } �| � � } � � � � � � � � �   � | � � � ~ � � } � � � � | } � ¼ � � � ­ � � À � � � � � �   � | �� � � � � � ~ � � } � � � � | � | } � � | � � � � } ~ � � � � � � � � } � � � � | � � � � � � � � � �� � � � � � Á Â Ã Ä Å Æ Â Ç Ç È � � � � � � � � � � � } | � � « ~ ¹ � � � � � | � � � � � � � � �� � � � � � � � � � | � � � É | � � � � � } � } � ~ � � � � � | � � � } | � � � | � � � � � } � � �  � � � � � � � � � � � | } � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � | } � � À � � � } | � � � | � � } | � � � � � � � | � � | � � � � � � � � � � � � � � � � } �� � � � � � � � � � | ¯ � � � � � � } � � � � � � } � � � � � � � � � � � � } | � �   � � � � � �¥ | � � � � � } � � } | � � � } � � � � � ¼ � � | � � � � � � � � Ê } ~ � � Ë } � ~ � � � � } � �À � � � } | � � � | � ¿ � � � � « � } | � � § � | � � � } � ~ � � � « � � � � } ¥ � � � } � � « Ì � Í¹ } � � } � � | � � » } � � � | } � � � ¹ � � © § � � �É } � � � � � � � � � � | } � � � � � � } � � � � � � � � � � } | � � } � � � � � � � | � �� � � � � � } � � �   � � � � � � � � � � � º � � } � � � � ¹ } � | � � } � � � ~ � Ê � � � | � �� � | � } � ¢ } � � } � � ~ � ¹ � � } � � � � � ¾ � � � � � � � � � � � � | � } � � } � � � � �| � � � � � � � � � | � } � � � � Î � � ~ � � � � � ® � � � � } � ~ � � � � � � � | } � � � � Ï � Í� � � } � � � � � } � ~ � � | � } �   � � � � � � � � � � � � � � � � � � � ¿ � � � � � | �� � � � Î � � } � � � } � � � � � � � � � � } � � � | � � � � � � � � � | � � � | � � � � � � � � �� � � ~ �   } � � � � | � � � � � � � � � } � � � } � � � � � � � � � � � � � � � | | � � ~ } �� � � } Í � � � | } ~ � � � � � ~   � } ~ � � � � � � � � ~ � � � � � � � � � � � � ¨ ¯ Ð ~� | � � � | � � � � | � � ~ � � � � Ñ � � � ~ � � ¤ Î � � } � � � } � � � � � } � | � � � � �� � � � �   � � � } � � � � � � � � � � � � | � � � � ~ � � ¥ � | } � � � � � � | | � � ~ } �� � � � ~ � � � � | � � � � � � � � | � � } � � � � � � � � � � � � | � � � | } � � Ì } ~ � | � � � �« � � � � � � } � � � � � � � } � � | � � � � � } � � � � � � � } | � � � � � } � � � � � � � � � �¨ � Ò � � Ó ¹ � » Ð � � ¨ Í ¹ } � � } � � | � � � � | � � � � � � } | � � � � �   � � � �  � � } � � � � } � � � � � � �   � } � � � � � � � � � � � � � � } � ~ | � � � � � | � � � � � � � � � |� � � } � } � } � � �± � � � � � � � � � � � � � � � � � } � � � � � � � �   � � � � � � � � � � �| � � | � � � � � � } � � � � � � � � � � � � � � � � � � } | � � � � � � } � } � � � } | � � � � � � � | � �� � | � � | � � � � � � � � ¿ | � � } � � } � � Ê � � � | � � � | � � � | � } | � � « � � � � � � � � �¾ � � � | � � � � � } � � � } � | � � } � � | � } � � } | � Ë | � É � � | ~ � � � Ê � � Ë � � � � �� ¹ � � � � � � � º �   » | � � �   } � � � ¾ � � � � � � � � � � � � | � � � � | � � � � |� � � � � � � � � � � � � � � � � } ~ � � � � � � � � � � | | � � � � | } � ~ ¹ � | � � ¨ � �¨ � � � Ñ � � ~ � � � � � � ¨ � � � � � � � � � � } � ~ � � � � � � } � � � � � � � � � � } | � � �� � � } � } � � } � � � � � � � � � � � � � � | } � ~ � � � � � | � � �   � | � � � � � } � � � �� � | � � | � } � � � � Î � � ~ � � � � � ® � � � � } � ~ Í � � � � � � �   � � � � � � � } �¨ � � � � � } � � � � � � � � ± � � � � � ¨ � � � Ñ � � � � � � � } � � � � � � � � �   � �� � � � � � | � � � � � � � Ð   � | � � � � � � � | � � � � � ¨ � � � � �   � | �� � � � � � | � � � � � � � � � � � � } � } � � � � � � � � � | � � � ¨ � � � � � � �� � � � �   � � � } � } � � � � � � � ¥ | � �   � � � � � � � � � � � � � | | � � � } | � � � | �� | � � � } � � � � � } � � � � � � � � � � � } � � � � | � � � � } � } � � � � } � } � � � � � � � | �� � � � � �   � �   � � � � � � } � � � } ­ � � } � · � � � ¨ � � � � � � � � � � � � �   � �� � � � � � � � � � � | � � � � � � � � } � } � � � � � � � � | � � � � � � �   � �   � �� � � � } � � � } ­ � � } � � � ~ � � � ¨ � � � � » � � � � � � } � � � � � � | � } � � � �
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 119

Author affi liations: Centre hospitalier universitaire Dr-Georges-

L.-Dumont, Moncton, New Brunswick, Canada (G. Girouard, R. 

Garceau, L. Thibault, Y. Oussedik); and Public Health Agency of 

Canada, Winnipeg, Manitoba, Canada (N. Bastien, Y Li)

DOI: http://dx.doi.org/10.3201/eid1901.120423



Ô Õ Ö × Ø Ù Ú Ö Ú Û Ü Ý Þ ß à á â ã ä å Ü Ö Ø æ ä Û å ç Ö è Ö Ú Ö é Ö è Ö ê è Ö ë ì ä è áä å í Õ Û Ú î ä æ Ù ï ä ð Ù æ ä Û å Û Ü æ Õ Ö î Ù æ ä Ö å æ Ú ñ ò å Ö ì ó Û å ä Ù ß Ö é Ö ï Û î Ö ßä å ô Û Ü æ Õ Ö î Ù æ ä Ö å æ Ú ê â Û Ü ç Õ Û ó ß ä Ö ß ñ Ô Õ Ö Ø Ù Ú Ö Ú Û Ø Ø ì è è Ö ßç ä æ Õ ä å Ù õ è ä Ö Ü ã × á ß Ù ö î Ö è ä Û ß ê Ù å ß æ Õ Ö ö Û ì å í õ Û ö Ù å ß ó Ù å ï ä é Ö ß ç ä æ Õ ä å Ù × ÷ á ø ó è Ù ß ä ì Ú Û Ü æ Õ Ö Ü Ö ó Ù ï Ö î Ù æ ä Ö å æ ç Õ Û ß ä Ö ß ñÔ Õ Ö Ø ï ä å ä Ø Ù ï Û ì æ Ø Û ó Ö Ü Û è æ Õ Ö Ú Ö Ø Ù Ú Ö Ú ä Ú Ø Û å Ú ä Ú æ Ö å æ ç ä æ Õ î è Ö áé ä Û ì Ú ï ö è Ö î Û è æ Ö ß Ø ï ä å ä Ø Ù ï ß Ù æ Ù Û å Ý Þ ß à á â ã ä å Ü Ö Ø æ ä Û å Ù å ßæ Õ Ö Ù î î Ù è Ö å æ ï ö Ö å Õ Ù å Ø Ö ß é ä è ì ï Ö å Ø Ö Û Ü æ Õ ä Ú Ú æ è Ù ä å ñù Ö î Ö è Ü Û è ó Ö ß å ì Ø ï Ö Û æ ä ß Ö Ú Ö ë ì Ö å Ø ä å í Û Ü æ Õ Ö ú â Þ êû õ Ö è ê Ù å ß Õ Ö ü Û å í Ö å Ö Ú Û Ü æ Õ Ö Ý Þ ß à á â ã ä Ú Û ï Ù æ Ö Ú Ü è Û óý Ù å Ù ß Ù Ù å ß Ø Û ó î Ù è Ö ß æ Õ Ö Ú Ö ë ì Ö å Ø Ö Ú ç ä æ Õ æ Õ Û Ú Ö Ü Û è î ì õ áï ä Ú Õ Ö ß Ù ß Ö å Û é ä è ì Ú Ú ì õ Ú î Ö Ø ä Ö Ú þ ô ÿ æ ö î Ö â â ê â ã ê × ã ê Ù å ß × ÷ �ÿ � ä í ì è Ö ô � ñ ù Ö Ü Û ì å ß å Û ß ä Ü Ü Ö è Ö å Ø Ö Ú ä å æ Õ Ö å ì Ø ï Ö ä Ø Ù Ø ä ß Ú Ö áë ì Ö å Ø Ö Ú Û Ü æ Õ Ö × ä Ú Û ï Ù æ Ö Ú Ü è Û ó ý Ù å Ù ß Ù ê ç Õ ä Ø Õ ç Ö è Ö Ù ï Ú Ûä ß Ö å æ ä Ø Ù ï æ Û Ý Þ ß à á â ã î â Ú æ è Ù ä å Ú Ü è Û ó æ Õ Ö � å ä æ Ö ß � æ Ù æ Ö Ú Ù å ß� è Ö ï Ù å ß ñ Ô Õ Ö û õ Ö è í Ö å Ö Ú Ö ë ì Ö å Ø Ö Û Ü æ Õ Ö ä Ú Û ï Ù æ Ö Ú Ü è Û ó ý Ù å Ù ß ÙØ Û å æ Ù ä å Ö ß æ Õ Ö � á å æ ß Ö ï Ö æ ä Û å ä ß Ö å æ ä û Ö ß ä å Ý Þ ß à á â ã î â Ú æ è Ù ä åÜ è Û ó æ Õ Ö � å ä æ Ö ß � æ Ù æ Ö Ú Ù å ß � è Ö ï Ù å ß ñ ò Õ ö ï Û í Ö å Ö æ ä Ø Ù å Ù ï ö Ú ä ÚÛ Ü æ Õ Ö ú â Þ ê û õ Ö è ê Ù å ß Õ Ö ü Û å í Ö å Ö Ú è Ö é Ö Ù ï Ö ß æ Õ Ù æ ä Ú Û ï Ù æ Ö ÚÜ è Û ó ý Ù å Ù ß Ù ê æ Õ Ö � å ä æ Ö ß � æ Ù æ Ö Ú ê Ù å ß � è Ö ï Ù å ß Ø ï ì Ú æ Ö è Ö ß æ Û áí Ö æ Õ Ö è ñ � Ö Ú æ è ä Ø æ ä Û å Ö å ð ö ó Ö Ù å Ù ï ö Ú ä Ú ç Ù Ú å Û æ î Ö è Ü Û è ó Ö ß Û åæ Õ Ö × ä Ú Û ï Ù æ Ö Ú Ü è Û ó ý Ù å Ù ß Ù � Õ Û ç Ö é Ö è ê î Õ ö ï Û í Ö å Ö æ ä Ø Ù å Ù ï ö Ú ä ÚÙ å ß æ Õ Ö î è Ö Ú Ö å Ø Ö Û Ü æ Õ Ö � á å æ ß Ö ï Ö æ ä Û å Ú ì í í Ö Ú æ Ö ß æ Õ Ù æ æ Õ Ö Ú Öä Ú Û ï Ù æ Ö Ú Ø Û è è Ö Ú î Û å ß Ö ß æ Û æ Õ Ö í Ö å Û ó ä Ø é Ù è ä Ù å æ Ý Þ ß à á â ã î â ñ� 	 
 � � 
 � � 	 
 �� ì è û å ß ä å í Ú Ø Û å û è ó æ Õ Ö î è Ö Ú Ö å Ø Ö Û Ü Ý Þ ß à á â ã ä åý Ù å Ù ß Ù Ú ä å Ø Ö æ Õ Ö Ö ó Ö è í Ö å Ø Ö Û Ü æ Õ ä Ú Ú Ö è Û æ ö î Ö ä å � Û è æ ÕÞ ó Ö è ä Ø Ù ç Ù Ú û è Ú æ ß Ö Ú Ø è ä õ Ö ß ñ � å æ Õ Ö Ø Ù Ú Ö ç Ö ß Ö Ú Ø è ä õ Ö ê æ Õ Öî Ù æ ä Ö å æ Ú Û ì í Õ æ ó Ö ß ä Ø Ù ï Ø Ù è Ö Ù æ Û ì è Õ Û Ú î ä æ Ù ï Ù Ü æ Ö è õ Ö ä å í ä ï ï Ü Û è× ß Ù ö Ú ñ � Õ Ö è Ö Ø Ö ä é Ö ß Ù ß ä Ù í å Û Ú ä Ú Û Ü Ø Û ó ó ì å ä æ ö á Ù Ø ë ì ä è Ö ßî å Ö ì ó Û å ä Ù ê ç Ù Ú Õ Û Ú î ä æ Ù ï ä ð Ö ß ê Ù å ß ß ä Ö ß � ß Ù ö Ú ï Ù æ Ö è ñ Ô Õ Öî Ù æ ä Ö å æ ó Ù ä å æ Ù ä å Ö ß Ù å Û è ó Ù ï ï Ö é Ö ï Û Ü æ Û æ Ù ï ï Ö ì ø Û Ø ö æ Ö Ú ß ì è ä å íÕ Ö è ä ï ï å Ö Ú Ú õ ì æ ç Ù Ú ï ö ó î Õ Û Ø ö æ Û î Ö å ä Ø ñ � æ Õ Ù Ú õ Ö Ö å è Ö î Û è æ áÖ ß æ Õ Ù æ ï ö ó î Õ Û Ø ö æ Û î Ö å ä Ù Ø Û ì ï ß õ Ö ó Û è Ö Ø Û ó ó Û å Ù ó Û å íÚ Ö é Ö è Ö ï ö ä ï ï î Ù æ ä Ö å æ Ú ç ä æ Õ Ù ß Ö å Û é ä è ì Ú ä å Ü Ö Ø æ ä Û å ÿ � � ñ ú î ä ß Ö áó ä Û ï Û í ä Ø ß Ù æ Ù Û õ æ Ù ä å Ö ß Ü è Û ó æ Õ Ö î Ù æ ä Ö å æ � Ú Ü Ù ó ä ï ö Ú Õ Û ç Ö ßæ Õ Ù æ Ú Õ Ö Õ Ù ß å Û æ æ è Ù é Ö ï Ö ß Û ì æ Ú ä ß Ö � Ö ç þ è ì å Ú ç ä Ø ø ä å æ Õ Ö â ãß Ù ö Ú î è Ö Ø Ö ß ä å í Õ Û Ú î ä æ Ù ï ä ð Ù æ ä Û å ê Ù å ß Ú Õ Ö Ü è Ö ë ì Ö å æ ï ö î Ù è æ ä Ø ä áî Ù æ Ö ß ä å Ú Û Ø ä Ù ï í Ù æ Õ Ö è ä å í Ú ñ Ô è Ù å Ú ó ä Ú Ú ä Û å Ù î î Ö Ù è Ö ß æ Û Û Ø Ø ì èæ Õ è Û ì í Õ Ø ï Û Ú Ö ê î Ö è Ú Û å á æ Û á î Ö è Ú Û å Ø Û å æ Ù Ø æ Ù å ß Ù ó Û å í ó Ö ó áõ Ö è Ú Û Ü æ ä í Õ æ Ú Û Ø ä Ù ï å Ö æ ç Û è ø Ú ê Ú ä ó ä ï Ù è æ Û æ è Ù å Ú ó ä Ú Ú ä Û å ß ì è áä å í Ù å Û ì æ õ è Ö Ù ø Û Ü Ý Þ ß à á â ã ä å Þ ï Ù Ú ø Ù ÿ � � ñ � Ù ó ä ï ö ó Ö ó á

DISPATCHES

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

Figure 1. Hematoxylin and eosin–stained lung tissue (original 

magnifi cation ×10) from a patient in New Brunswick, Canada, with a 

fatal case of pneumonia caused by adenovirus 14. A) Arrow shows 

a patchy area of hemorrhagic consolidation. B) Arrow shows an 

area of necrosis.
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Figure 2. Phylogenetic analysis of human adenovirus 14 (HAdV-14) 

isolates from patients in New Brunswick, Canada, 2011. Nucleotide 

sequences were determined for the fi ber (A), E1A (B), and hexon 

(C) genes. The corresponding gene sequences from previously 

reported HAdV-14 isolates are also included. Phylogenetic analysis 

was performed by using the neighbor-joining method of the MEGA2 

program ( � ). Scale bars indicate nucleotide substitutions per site. 

Numbers on branches and at nodes indicate bootstrap proportions. 

The GenBank accession numbers for the fi ber, E1A, and hexon 

genes for HAdV-14 (Canada) RV1360 are JQ815083, JQ815080, 

JQ815086, respectively; those for RV1368 are JQ815084, 

JQ815081, JQ815087, respectively; and those for RV1370 are 

JQ815085, JQ815082, JQ815088, respectively.
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We studied 12 u v w x y z { | } | } } ~ � w ~ � � ~ �  isolates caus-

ing tropical pyomyositis in the Amazon Basin of Peru. All 

isolates were methicillin-susceptible; 11 carried Panton-

Valentine leukocidin–encoding genes, and 5 belonged to 

multilocus sequence type 25 and possessed an extensive 

set of enterotoxins. Our fi ndings suggest sequence type 25 
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Table. Characteristics of patients with tropical pyomyositis caused by methicillin-susceptible � � � � � � � � � � � � � � � � � � � � , Amazon Basin, 
Peru*

Patient
age

Year patient 
hospitalized 

Body site 
involved

� � � � � � � �  isolate � � �
type

Multilocus
ST† 

Gene 

Enterotoxin genes 
� � � A � � � � � � � � � S-� � � F � � �

12 mo 2005 Lower limb t6465   ¡ ¢ £ ¢ + � � ¤ , � � ¥
3 y 2005 Lower limb t6465 ST121 + � � ¤ , � � ¥
6 mo 2009 Upper limb t701   ¡ ¦ + � � �
12 y 2009 Thorax, lower 

limb 
t078   ¡ £ § + � � � , � � ¨ , � � ¤ , � � © , � � ¥ ,� � �

, � � ª , � � � , � � �
24 mo 2009 Lower limb t078 ST25 + � � � , � � ¨ , � � ¤ , � � © , � � ¥ ,� � �

, � � ª , � � � , � � �
45 y 2009 Thorax t1778   ¡ ¢ + � � �
3 y 2009 Abdomen, 

upper limb 
t701 ST6 + � � �

28 d 2010 Lumbar t164   ¡ £ « - � � ¥ , � � ¤ , � � �
, � � ª , � � �

3 y 2010 Lower limb t078 ST25 + � � � , � � ¨ , � � ¤ , � � © , � � ¥ ,� � �
, � � ª , � � � , � � �

26 y 2010 Abdomen t078 ST25 + � � � , � � ¨ , � � ¤ , � � © , � � ¥ ,� � �
, � � ª , � � � , � � �

4 y 2010 ND t1778 ST1 + � � �
18 mo 2010 Thorax t078 ST25 + � � � , � � ¨ , � � ¤ , � � © , � � ¥ ,� � � ¬ � � ª , � � � ¬ � � �
*ST, sequence type; , negative; +, positive; ND, no data. 
† ­ ® ¯ ° ± ² ³ ´  indicates isolates that were randomly selected by µ ¶ ·  type for multilocus sequence typing (MLST). The other isolates were not analyzed by 
MLST. Results for those isolates were extrapolated from results for the analyzed isolates of the same µ ¶ ·  type. 
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We studied the causes of death of patients in Sweden 

with diagnoses of hemorrhagic fever with renal syndrome 

(HFRS) during 1997–2009. Cardiovascular disorders were 

a common cause of death during acute-phase HFRS and 

were the cause of death for >50% of those who died during 
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Figure 1. Main causes of death for patients in the acute phase of 

hemorrhagic fever with renal syndrome (HFRS), Sweden 1997–

2009. Acute phase includes any death within 90 days of HFRS 

diagnosis. Data from the HFRS database, Swedish Institute for 

Communicable Disease Control, Cause of Death Register, National 

Board of Health and Welfare. HFRS, hemorrhagic fever with renal 

syndrome; CVD, cardiovascular disease; RD, renal disease; PD, 

pulmonary disease; ND, neoplastic disease; GI, gastrointestinal 

disease; ID, infectious disease; ED, endocrine disease; CNS, 

central nervous system disease. 
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Figure 2. Main cardiovascular causes of death after the acute phase 

of hemorrhagic fever with renal syndrome (HFRS), Sweden 1997–

2009. Bars indicate percentage of patients with cardiovascular 

diseases during 12-month intervals after HFRS as a main cause 

of death is displayed;  horizontal line indicates the background 

rate of cardiovascular disease (40%) as main cause of death for 

the general population in Sweden. Data from the HFRS database, 

Swedish Institute for Communicable Disease Control, Cause of 

Death Register, National Board of Health and Welfare.
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We document linezolid dependence among 5 highly 

linezolid-resistant (LRSE) � 
 � � � � � � � � � � � � � � � � � � � � � � �  

bloodstream isolates that grew substantially faster at 32 µg/

mL linezolid presence. These isolates carried the mutations 

T2504A and C2534T in multiple 23S rRNA copies and 2 

mutations leading to relevant amino acid substitutions in L3 

protein. Linezolid dependence could account for increasing 
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Figure 1. LRSE isolated from patients with 

bloodstream infections, Greece, 2008–

2010. Effect of growth under exposure 

to linezolid at 128 μg/mL is shown for 

the 5 highly LRSE: A) A2562[1], B) 

E371, C) A2864, D) 217, and E) 605–2. 

LRSE, linezolid-resistant � � � � � � � � � � � � � �� � � � � � � � � � � �

Figure 2. LRSE isolated from patients 

with bloodstream infections, Greece, 

2008–2010. Effect of growth under 

exposure to linezolid at half-MIC is 

shown for the 3 low-level LRSE: A) 

A2570, B) A1702, and C) A2490; 

and at half-MIC for the 2 linezolid-

susceptible control isolates: D) A1521 

and E) ATCC 29213. LRSE, linezolid-

resistant � � � � � � � � � � � � � � � � � � � � � � � � � .
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We studied antimicrobial-resistant c d e f g h e d d i j k e l mn o k h i e  for 1998–2010 by using data from The Surveillance 

Network. Susceptibility results (n = 3,132,354) demonstrat-

ed signifi cant increases in resistance to all antimicrobial 

drugs studied, except tetracycline. Cross-resistance among 

carbapenem-resistant c p j k e l n o k h i e  was lower for tetracy-
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Table 1. + , - . / 0 - , , 1 2 3 - 4 5 6 3 0 1 -  antimicrobial drug resistance among inpatients, by year, United States, 1998–2010* 

Antimicrobial
drug No. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Total 
change†

TET 80,862 14.2 14.7 14.6 13.9 14.2 13 15.6 14.8 15.6 15.2 15.3 16.4 16.7 2.5
AMK 232,933 0.7 0.9 0.8 0.9 1 1.1 2.1 3.7 4.9 4.6 4.9 4.6 4.5 3.8
IPM 259,589 0 0 0 0 0 0 0.3 0.6 0.6 1.5 3.3 3.8 4.3 4.3
GEN 344,597 4.9 4.6 4.6 5.2 5.5 5.6 6.9 8.3 8.4 7.8 8.7 9.1 9.2 4.3
CPM 211,134 2.1 2 2.7 2.3 2.3 2.5 5.1 5.3 5.5 5.8 7.7 7.3 7.7 5.6
TMP/SXT 344,522 10.9 11 10.9 10.4 10.4 10.9 13 15 16.2 16.5 19.4 18.9 19.3 8.4
TZP 250,554 4 5.5 5.4 5.3 5.3 5.6 7.7 8.8 8.4 7.8 10.5 12 12.7 8.7
TOB 289,287 4.6 4.5 4.4 4.8 5.2 5.5 8 9.8 11.9 10.4 13.2 13.2 13.8 9.2
CRO 287,091 1.8 2.7 3.2 2.9 2.6 3.1 5.7 6.9 8.1 8.7 11.1 11.2 12.1 10.3
CIP 306,348 5.5 6.1 6.5 7 7.6 7.9 9.9 11.7 14.4 14.6 17 16.8 16.8 11.3
CAZ 248,004 5.5 6.8 7.9 7.9 7.7 7.8 11.3 13.3 12.3 12.3 15.6 15.2 17.2 11.7
ATM 184,981 7.7 7.7 7.7 7.5 8 7.3 11.2 12.9 12.8 12.8 16.6 16.1 22.2 14.5
*TET, tetracycline; AMK, amikacin; IPM, imipenem; GEN, gentamicin; CPM, cefepime; TMP/SXT, trimethoprim/sulfamethoxazole; TZP, 
piperacillin/tazobactam; TOB, tobramycin; CRO, ceftriaxone; CIP, ciprofloxacin; CAZ, ceftazidime; ATM, aztreonam. 
†Change from 1998 to 2010. p<0.0001 for all antimicrobial agents except tetracycline (p = 0.0745). 

Figure 1. 7 8 9 : ; < 9 8 8 = > ? 9 @ A B ? < = 9  antimicrobial drug resistance, 

United States, 1998–2010. ATM, aztreonam; SXT, trimethoprim/

sulfamethoxazole; CAZ, ceftazidime; CIP, ciprofl oxacin; TET, 

tetracycline; TOB, tobramycin; TZP, piperacillin/tazobactam; 

CPM, cefepime; AMK, amikacin; IPM, imipenem. Ceftriaxone and 

gentamicin were not included for better data presentation.
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Figure 2. Prevalence of antimicrobial cross-resistance among 

imipenem-resistant 
� � � � � � � � � � � � � � � � � � � �

 isolates, United States, 

2010. TET, tetracycline; AMK, amikacin; GEN, gentamicin; CPM, 

cefepime; SXT, trimethoprim/sulfamethoxazole; CRO, ceftriaxone; 

TOB, tobramycin; CIP, ciprofl oxacin; TZP, piperacillin/tazobactam; 

CAZ, ceftazidime; ATM, aztreonam.
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We conducted an epidemiologic analysis to document 

West Nile virus infections among humans in Texas, USA, 

during 2002–2011. West Nile virus has become endemic 

to Texas; the number of reported cases increased every 3 

years. Risk for infection was greatest in rural northwestern 

Texas, where õ ö ÷ ø ù ú û ü ý û ÷ þ ý  mosquitoes are the predominant 
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Figure 1. Reported cases of West Nile virus infection among 

humans, Texas, USA, 2002–2011. A) Epidemic curve. B) Incidence 

(no. cases/100,000 population). 
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Figure 2. Average relative risk (RR) for human infection with West 

Nile virus, by county, Texas, USA, 2002–2011. A color version of 

this fi gure is available online (wwwnc.cdc.gov/EID/article/19/1/12-

1135-F2.htm).
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Seroprevalence of antibodies to infl uenza A(H1N1)

pdm09 virus among 193 emergency department health care 

personnel was similar among 147 non–health care person-

nel (odds ratio 1.4, 95% CI 0.8–2.4). Working in an acute 

care setting did not substantially increase risk for virus infec-
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Although · ¸ ¹ º » ¼ ½ ¹ º ½ ¾ ¾ ¿ À » ¼ Á ½ ½  is an emerging intestinal 

pathogen, it has been associated only with sporadic human 

infections. In this study, we determined that a human gas-

troenteritis outbreak at a restaurant in Japan had · Â ¾ ¿ À » ¼ Á ½ ½  
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Figure. 
ì í î

I-digested pulsed-fi eld gel electrophoresis profi les of isolates from fecal specimens collected from patients during an outbreak 

of human gastroenteritis associated with ï ð ñ ò ó ô õ ñ ò õ î î ö í ó ô ÷ õ õ , Japan. Extra bands observed in 2 ï ø î ö í ó ô ÷ õ õ  isolates are indicated by 

arrowheads (only 1 or 2 band differences). The 2 ï ø ñ ù ö õ O183:H18 and 6 ï ø î ö í ó ô ÷ õ õ  isolates indicated by numbers in boxes were subjected 

to multilocus sequence analysis (see text and online Technical Appendix, wwwnc.cdc.gov/EID/pdfs/12-0646-Techapp.pdf). ð ÷ ú û ü , Shiga 

toxin 2d gene; 
î ð ÷ ý , enteroaggregative ï ø ñ ù ö õ heat-stable toxin gene; ó î ó , intimin gene. Lane M, þ î ö ÿ ù � ó ö ö î ó � ÷ ó ô õ ñ î

 serovar Braenderup 

strain H9812 (used as a DNA size standard); lanes P1, Party 1; lanes P2, Party 2; lanes KS, kitchen staff. 
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Novel Epidemic 
Clones of Listeria 

monocytogenes, 
United States, 
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We identifi ed a novel serotype 1/2a outbreak strain and 

2 novel epidemic clones of � � � � � � � � � � � � � � � � � � � � �  while 

investigating a foodborne outbreak of listeriosis associated 

with consumption of cantaloupe during 2011 in the United 

States. Comparative analyses of strains worldwide are es-

sential to identifi cation of novel outbreak strains and epi-
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Figure 1. Four î ï ð I / 4 î ñ ò I pulsed-

fi eld gel electrophoresis (PFGE) 

profi les (identifi ed at the time the 

research was performed) displayed 

by ó ô ï õ ö ÷ ô ò ø ù ú ù ð û õ ù ü ö ú ö ï clinical 

isolates (L2624, L2625, L2626, and 

L2676) and isolates from food or 

environmental samples (LIS0072, 

LIS0075, LIS0077, LIS0078, and 

LIS0087) associated with the 

2011 listeriosis outbreak traced to 

cantaloupe. PFGE profi les 3 and 4 

differ by ≈40-kb shift in 1 band in the 

AscI pattern, likely related to the loss 

or acquisition of the comK prophage, 

because the size of this prophage 

was ≈40 kb as calculated by using 

the whole genome sequencing data 

(not shown). 
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Figure 2. Unrooted neighbor-joining tree 

computed in MEGA 5.0 ( ] ^ ) for multivirulence 

locus sequence typing) data based on 

sequencing of 6 virulence genes, _ ` a b cd e f g c d e f h
, i j f c k f _ l c  and 

f d m n
 (3) obtained 

for the 93 o d m p q ` d j r s e s k t p s u q e q m
 isolates 

compared in this study. Nine cantaloupe-

associated outbreak isolates were from the 

Centers for Disease Control and Prevention 

(CDC) (GenBank accession nos. JQ407055–

JQ407078) and Food and Drug Administration 

(FDA) (JX141237–JX141275), 23 isolates 

from Knabel et al., 2012 (v ), 29 isolates from 

Chen et al., 2007 (w ), 29 from Berrang et al., 

2005 and 2010 ( x c y ) (JQ946653–JQ946836), 

and 3 other isolates for which sequence data 

were available in GenBank. Squares indicate 

reference strains representing the 5 currently 

known o z r s e s k t p s u q e q m
 epidemic clones. 

Underlined text indicates CDC and FDA 

isolates associated with the isolates from the 

2011 cantaloupe-associated outbreak. Circles 

indicate strains classifi ed as epidemic clone 

(EC)VI. Triangles indicate strains classifi ed 

as ECVII. Diamond indicates the novel 

outbreak strain.
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Figure. Countries and laboratories 

holding material containing rinderpest 

virus, June 2011. Numbers in 

parentheses indicate the potential 

number of laboratories or countries 

holding a given type of virus 

when accounting for incomplete 

information. *Reference virus or 

specimens as part of a collection for 

research or teaching. FAO, Food and 

Agriculture Organisation of the United 

Nations; OIE, World Organisation for 

Animal Health.
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Figure. In situ detection by using Nomarski differential interference contrast microscopy 

of Schmallenberg virus mRNA in neurons in the medulla of a neonatal sheep for which 

Schmallenberg virus infection was confi rmed by real-time quantitative reverse transcription 

PCR. Scale bar = 100 µm. 
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Figure. Phylogenetic tree showing the genetic relationships between isolates of peste des 

petits ruminants virus (PPRV). The tree was constructed on the basis of 255-nt sequences 

of the PPRV nucleoprotein gene. Black dots indicate sequences obtained in this study. 

Lineages are indicated on the right, and GenBank accession numbers are shown in 

parentheses. Analysis was performed by using the MEGA4 software ( � ) and neighbor-

joining (maximum composite likelihood) methods. Bootstrap support values >70 are shown 

at nodes (1,000 replicates). The scale bar indicates nucleotide substitutions per site.
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Figure. Disfi guring infi ltration of the nose, glabella, and forehead with clustered nodules in left 

interciliary region of boy with endemic syphilis, Iran, 2010. Photograph by Alireza Abdolrasouli.
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symptoms of meningitis, Atlanta, Georgia, USA, 2011. A) Atypical lymphocytes containing 

fl ower-shaped nuclei (arrows) and coarse chromocenters (arrowhead). Cerebrospinal 

fl uid processed by Cytospin centrifuge (Thermo Electron Corp., Waltham, MA, USA) and 

prepared by Papanicolaou staining. Original magnifi cation ×100. B) Gomori methenamine 

silver stain of sampled brain tissue showing multiple spherules and endospores of ý þ ÿ ÿ � � � þ � � � �
 spp. Original magnifi cation ×40.
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Table. Case summary of concurrent active pulmonary TB and influenza A(H1N1)pdm09 infection* 

Patient
age,
y/sex 

Date of 
influenza
diagnosis

Underlying 
disease

Days from 
influenza

to TB 
diagnosis

Lymphocyte 
count at 

initial visit, 
cells/µL (%) 

Specimen/
auramine-
rhodamine
stain result 

Specimen/
TB PCR 

result  
MTB

source
Radiographic

findings
Days 

hospitalized 

17/F 2009 Sep None 17 NA BAL/+ BAL/+ BAL Patchy 
consolidation in 

LUL 

0

15/M 2009 Sep None 2 380 (7.3) Sputum/+ Sputum/+ Sputu
m

Pneumonic
infiltration in both 

upper lobes, 
cavitary lesion in 

LUL 

7

15/F 2009 Oct None 17 NA Sputum/+ Sputum/ Sputu
m

Nodular
infiltration with 
cavity in LUL 

10

26/M 2009 Nov None 1 1,406 (18.5) Sputum/+ Sputum/+ Sputu
m

Multiple nodules 
and cavities in 
RUL and RML 

6

29/M† 2010 Feb None 2 NA Sputum/ ,

BAL/

BAL/+ Sputu
m,

BAL

Pneumonic
infiltration in RUL

0

68/M 2010 Feb Colon cancer 1 230 (4.9) Sputum/+ NA Sputu
m

Lobar
pneumonia in 

RLL 

10

24/F 2011 Feb Previous 
wedge 

resection to 
treat

pneumothorax 

7 1,433 (37.7) Sputum/ ,
BAL/+

Sputum/ ,
BAL/+

BAL Patchy opacity in 
left middle lung 

zone

0

*All patients survived. TB, tuberculosis; MTB, M N O P Q R O S T U V W X S W Q T U O W Y P Z V Z ; NA, not available; BAL, bronchoalveolar lavage; LUL, left upper lobe; RUL, 
right upper lobe; RML, right middle lobe; RLL, right lower lobe. 
†This patient had a history of 7.5 pack-years of smoking. 



LETTERS

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 167

[ \ ] ^ _ ` a b c [ d e a f g h h ci a _ j ^ k l b a \ c[ a a _ ] a ^ _ m j a _ m c ] ^ n \ _ j h a co _ j h a _ p \ q c r h h [ \ _ l b h a _ m cd _ s i a a [ a a p \ q
Author affi liations: Korea University College 

of Medicine, Seoul, South Korea (J.Y. Noh, 

W.S. Choi, J.Y. Song, Y.B. Seo, I.S. Kim, H.J. 

Cheong, W.J. Kim); Asia Pacifi c Infl uenza 

Institute, Seoul (J.Y. Noh, W.S. Choi, J.Y. 

Song, Y.B. Seo, I.S. Kim, H.J. Cheong, W.J. 

Kim); Hallym University College of Medicine, 

Chuncheon, South Korea (J. Lee); and 

Transgovernmental Enterprise for Pandemic 

Infl uenza in Korea, Seoul (W.J. Kim)

DOI: http://dx.doi.org/10.3201/eid1901.111613t u v u w u x y u z{ | } ~ � � � � � � � � � � � � � � | � � � � � � � � � � � � � �� � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � | � � { { � � � � � � �   { � | � � � ¡ � ¢ ¢ � £ | � � ~ |� � ¤ ¢ { � | { � � ¥ ¢ � { � � � ¦ � � { { � § � � ¨ � ¥� | � � © � � � � ~ � ¤ � � ª � � � « � � � ~ � � � ¬ � ­ ~ © � � � � �� � � � � ~ � � ® � � � ¤ � � � � � � � � � � ­ � ­ � � � � � ­ �} � ¡ � � � ¯ � ~ � � � � � ­ | ¬ � � � � � � ~ � � � � � � � � ° � � �� � ~ � ~ � � � ¡ � � ± � � � ° � { ² { � � ~ � � ³ � ~ � ³ � � � �´ � | � ª � � � � � � � � ~ � ~ � � � � � � ~ � | � � { { � � ¨ � { µ  ¦ � § |¶ | · � � � � � � � � � ~ � � ° � � � ~ � ³ � � � ´ � | ¬ � � ­ � � � � �¸ � � | { ¨ { ¨ � { ¥ � § � |µ | � ¹ ° ¤ � � � ­ � ¬ � � � � � � ª | ª � ~ � � ~ � ³ � � � ´ �� � � ¡ � � � � � � � � � � � � � � � � � � ~ � | ª � � � ¸ � �­ � � � � | { ¨ � ¨ � { ¦ µ � � � ¶   ¥ | � � � ¡ � ¢ ¢ � £ | � � ~ |� � ¤ ¢ { � | { { { { ¢ « | � ¨ � µ � ¦ § � � | { ¨ � ¨ | � � � � � � µ | £� | ª � � � � � º � ¬ � � � � ¬ � ² � ~ � � � » � · � � � � �� � ¸ � ¯ � � ¤ � ¬ � º � � � � � � ¤ � � � � � � | � � � � � ~ �� � ¡ � � � � � ¡ � � � � � ~ � � { ² { ~ � ³ � � � ´ � © ~ � � �~ � ° � � � ~ � � � ~ � ­ � � � � ª ° � ~ � � � ª ¡ � ~ � � � ¼ � � � �� � � � � � ¨ � � ¡ ~ � � � ~ � � � ¤ � � � � ° � � � � � � � � �� � � ~ � � � � � ~ � � ° � � � � � � � � � | ½ � � � ­ � � © � ~ � � |� � � ¨ � { µ � ¡ ~ ~ { ¨ ¶ ¦ ¨ |¦ | · � � ¬ ® � ® � � ¬ � � ­ � ~ � � ¾ � � � � � ² � � � � ¤¬ ¬ � � � ~ ¬ ¬ � � � � � | ¬ � ~ � ° � � � ~ � � � ~ � � ¸ � �� � � � � � � � ~ � � � � � � � � � � � � ~ � � � � ¡ � � � � � ~ �� { ² { ~ � ³ � � � ´ � ª © ~ � � � ~ � � ¡ � � ~ � � �� ~ � � � � � ¤ � � � � � � | � ¸ ~ � � � � ~ � � � � � � �� � � � � ° � � � | � � { { � µ µ � ¶ { ¦   § | � � � ¡ � ¢ ¢ � £ | � � ~ |� � ¤ ¢ { � | { � { ¦ ¢ « | « � ~ ~ | � � { � | � ¶ | � � {¥ | ­ � ¯ ~ ¸ � ­ � � � � � ² � � � � � ~ ¤ � � � ~ ® � � � � � ª �® � � � ~ ® � ® � � ~ � � � � ­ � � � � � | ª ¡ � � ~ � � � � ~ � �° � � � ~ � � � � ~ � ³ � � � ´ � � � � � � � � � � � � � � � ~ � � ¡ � � � �� � � ~ � � � � � � ­ � � � ¡ � � � � � � � � ¡ � � � � � � ~ � �° � � � � � � � � � ¸ � � � � � � � � � ~ � � � � � � � � � � � � ~ �~ � ° � � � ~ � � | � � � � � � ¸ � � | � � � § � µ ¥ � � � µ ¶   ¥ |� � � ¡ � ¢ ¢ � £ | � � ~ | � � ¤ ¢ { � | � { ¦ ¨ ¢ ~ � � � � � � � � � � ~ �� ~ � � | µ ¥ | { µ ¥ ¶

§ | ¿ � � ¯ � � � ¸ � � ~ � � � � ¬ � � � � � ° � � � � � � » � � � �� � | · � � � � � � � � ~ � ¤ � ° ° � � � � ° � � � � � � � � � �~ � ° � � � ~ � � � ~ � � ¡ � � � � � � � � ¡ ~ � © ~ � � � � � � �¡ � � � � � � � � � � � � � � � � � � ~ � ~ � � ~ � � | � ½ £ ¡¸ � � | { ¨ µ ¥ � § ¦ � � � ¶   { µ | � � � ¡ � ¢ ¢ � £ | � � ~ |� � ¤ ¢ { � | { � § µ ¢ « � � | § ¦ | ¶ | � � ¶¨ | ¬ � » ¼ � � � ¤ � � � � � ® � � � � � � � � � � ~ � ¤ � �½ � ¿ � � ¤ ­ � À � � � � ® � � � � � | � � � � � � � � ~ � � �� � � � � � � · � � � � � � � � ¡ � � � ~ � ¤ � � � � � � � � � � � �� � � � � � � � � � ~ � � � � � ~ � ³ � � � ´ � ~ � ° � � � ~ � � � | �� � � � � � � | � � � ¦ � { ¥ ¥ � § µ � ¦   ¦ � |{ � | � ~ � � ¤ · � � Á � � � ¤ � ¾ � � ~ À } � Â ~ � ¾ Â �Á � � � ¤ Â À � À � � ¤ ¾ � � � � � | � � � ° � � � � � ~ � � � � � �� ° · � { ¥ � � � � � ~ � � � � � � ~ � � � � � ~ � � ¬ » µ · � � � �� � � ~ © � � ~ � � ~ � ¡ � � ~ � � � � � ~ � � � � � ¨ ¡ � � � � � ~ �� { ² { � � ~ � � � � � ~ ¤ ~ � ~ � ³ � � � ´ � ª ~ � ° � � � ~ � � |¬ � ~ � � � � � � � � | � � { � � { ¶ ¥ � ¶ � ¶   { � | � � � ¡ � ¢ ¢� £ | � � ~ | � � ¤ ¢ { � | { � { ¦ ¢ « | � � ~ � | � � { � | � ¥ | � { �ª � � � � � � ° � � � � � � � � ¡ � � � � � � � � À � � � � � ® ~ � �» ~ © ~ � ~ � � � ° � � ° � � � ~ � � � » ~ � � � � � � � » � ¡ � � � � � � �� ° � � � � � � � � ¸ � � ~ � ~ � � � ® � � � � Ã � ~ © � � � ~ � � } � � �� � � ¡ ~ � � � � ® � � � � Ã � ~ © � � � ~ � � ¬ � � � � ¤ � � ° ¸ � � ~ � ~ � � �¨ ¥ } � � � � � � ¤ � ¤ ~ � � } � � � � ¤ � � ­ � � � � { � � � ¥ � ¶ �­ � � � � ® � � � � � � � � ~ � � � « ¯ ~ � Ä ¯ � � � � | � � | ¯ �
Cronobacter 

Infections Not from 
Infant Formula, 

TaiwanÅ Æ Ç È É Ê Ë Ì Ç Æ Í Î Ï Ð Ñ Ò Ó Ñ Ô Õ Ö × Ø ÑÙ Ñ Ú Û Ô Ü Ý Þ ß Þ à á â ã ä Ý å æ Ñ æ Ñ ç å × Ó è Ñ ç éØ Ñ × Ñ æ Õ Ù Ñ Ú Ñ Õ Û Ô å × × Ø Ñ Ð Ø Ñ Ú Õ × é Ð Ó Ò å Ú êë Õ ç Ñ Ò Û ç å æ ç Ñ è Ñ ç Ô ì í î ï ð Ú ñ ò ó ñ ô × Ø ÑÖ Õ ç ç Õ õ Ó Ú Ù ö Ü Ý Þ ß Þ à á â ã ä Ý Ô Ð Ñ Ò Ó Ñ ÔØ å ê ÷ Ñ Ñ Ú ê Ñ ø Ú Ñ ê ù Ü ú û á ü á ý á ü þ þ ÿÜ ú � á � Þ ß á ã þ â � û ÿ Ü ú ã � Ý þ â ä ß û þ û ÿÜ ú � � à � þ ß ä ß û þ û ÿ Ü ú � � � ã � ä ß û þ þ ô Ü úâ Þ ß � þ � ä ß ã þ ÿ å Ú ê Ü ú � ß þ � ä Ý û á � þ û ì � î ï� Ø Ñ Ô Ñ Õ Ð Ð Õ æ × Û Ú Ó Ô × Ó Ò Ð å × Ø Õ Ù Ñ Ú Ô Ò å Û Ô Ñ÷ å Ò × Ñ æ Ñ ë Ó å å Ú ê ë Ñ Ú Ó Ú Ù Ó × Ó Ô Ó Ú Ú Ñ Õ Ú å × Ñ Ôå Ú ê å æ Ñ å Ô Ô Õ Ò Ó å × Ñ ê õ Ó × Ø Ú Ñ Ò æ Õ × Ó 	 Ó Ú ÙÑ Ú × Ñ æ Õ Ò Õ ç Ó × Ó Ô ì 
 î � � 
 ò � Õ Ö Ó Ú Ö å Ú × Ô õ Ó × ØÜ Ý Þ ß Þ à á â ã ä Ý ÷ å Ò × Ñ æ Ñ ë Ó å Õ æ ë Ñ Ú Ó Ú Ù Ó × Ó ÔØ å è Ñ ê Ó Ñ ê ì � î ï Ü Ý Þ ß Þ à á â ã ä Ý Ô Ð Ð ïÐ æ Ó ë å æ Ó ç é Ó Ú Ö Ñ Ò × Ó Ú Ö å Ú × Ô ô ÷ Û × Ó Ú Ö Ñ Ò × Ó Õ Ú Ôå ë Õ Ú Ù Ó ë ë Û Ú Õ Ò Õ ë Ð æ Õ ë Ó Ô Ñ ê Ð å × Ó Ñ Ú × Ô ôÐ å æ × Ó Ò Û ç å æ ç é Ñ ç ê Ñ æ ç é Ð å × Ó Ñ Ú × Ô ô Ø å è Ñ÷ Ñ Ñ Ú æ Ñ Ð Õ æ × Ñ ê ì � î ï � ç × Ø Õ Û Ù Ø × Ø Ñ Ô Ñ

Õ æ Ù å Ú Ó Ô ë Ô å æ Ñ Û ÷ Ó � Û Ó × Õ Û Ô Ó Ú × Ø ÑÑ Ú è Ó æ Õ Ú ë Ñ Ú × å Ú ê Ø å è Ñ ÷ Ñ Ñ Ú Ó Ô Õ ç å × Ñ êÖ æ Õ ë å è å æ Ó Ñ × é Õ Ö Ö Õ Õ ê Ô ô Ü Ý Þ ß Þ à á â ã ä ÝÔ Ð Ð ï Ó Ú Ö Ñ Ò × Ó Õ Ú Ô Ó Ú Ó Ú Ö å Ú × Ô Ø å è Ñ ÷ Ñ Ñ ÚÑ Ð Ó ê Ñ ë Ó Õ ç Õ Ù Ó Ò å ç ç é å Ô Ô Õ Ò Ó å × Ñ ê õ Ó × ØÓ Ú Ù Ñ Ô × Ó Õ Ú Õ Ö Ò Õ Ú × å ë Ó Ú å × Ñ ê Ð Õ õ ê Ñ æ Ñ êÓ Ú Ö å Ú × Ö Õ æ ë Û ç å ì � î ï � Ñ õ æ Ñ Ð Õ æ × Ô Õ Ö Ü úû á ü á ý á ü þ þ Ó Ú Ö Ñ Ò × Ó Õ Ú Ô Ó Ú å ê Û ç × Ô Ø å è Ñ÷ Ñ Ñ Ú Ð Û ÷ ç Ó Ô Ø Ñ ê ï� Û æ Ó Ú Ù ñ ò ò ñ � ñ ò ó ó ô å × Õ × å ç Õ Ö �Ü ú û á ü á ý á ü þ þ Ó Ô Õ ç å × Ñ Ô ô ó Ö æ Õ ë Ñ å Ò ØÕ Ö � Ð å × Ó Ñ Ú × Ô ô õ Ñ æ Ñ Ó ê Ñ Ú × Ó ø Ñ ê å × × Ø Ñ� å × Ó Õ Ú å ç � å Ó õ å Ú � Ú Ó è Ñ æ Ô Ó × é � Õ Ô Ð Ó × å çÓ Ú Ú Õ æ × Ø Ñ æ Ú � å Ó õ å Ú ì � å ÷ ç Ñ î ï � Ø Ñ Ô ÑÓ Ô Õ ç å × Ñ Ô õ Ñ æ Ñ Ó ê Ñ Ú × Ó ø Ñ ê å Ô ÷ Ñ ç Õ Ú Ù Ó Ú Ù× Õ × Ø Ñ Ü ú û á ü á ý á ü þ þ Ù æ Õ Û Ð ÷ é Û Ô Ñ Õ Öñ Ô é Ô × Ñ ë Ô ù � � ð � � ð � � 
 ò ì  Ñ Ò × Õ Ú� Ó Ò ! Ó Ú Ô Õ Ú � Ó å Ù Ú Õ Ô × Ó Ò Ï é Ô × Ñ ë Ô ôÏ Ð å æ ! Ô ô � � ô � Ï � î å Ú ê × Ø Ñ " Ó × Ñ !ñ Ï é Ô × Ñ ë # � Ò å æ ê ì ÷ Ó Õ � $ æ Ó Ñ Û %ð Ú Ò ï ô & å  å ç ë Ñ ç Ñ Ô # æ Õ × × Ñ Ô ô � æ å Ú Ò Ñ î ï� Ø Ñ Ð Ø Ñ Ú Õ × é Ð Ó Ò Ð æ Õ ø ç Ñ Ô × Ø å × Û Ô Ñó ' ÷ Ó Õ Ò Ø Ñ ë Ó Ò å ç Ò Ø å æ å Ò × Ñ æ Ó Ô × Ó Ò Ô × Õê Ó Ö Ö Ñ æ Ñ Ú × Ó å × Ñ ö Ô Ð Ñ Ò Ó Ñ Ô å Ú ê 
 Ô Û ÷ Ô Ð Ñ Ò Ó Ñ ÔÕ Ö Ü ú � � à � þ ß ä ß û þ û õ Ó × Ø Ó Ú Ü Ý Þ ß Þ à á â ã ä ÝÙ Ñ Ú ï Ú Õ è ï ì Ü ú û á ü á ý á ü þ þ Ù æ Õ Û Ð î Ø å è Ñ÷ Ñ Ñ Ú ê Ñ Ô Ò æ Ó ÷ Ñ ê ì � î ï � ç × Ø Õ Û Ù Ø õ Ñ ê Ó êÚ Õ × å Ð Ð ç é × Ø Ñ ó ' ÷ Ó Õ Ò Ø Ñ ë Ó Ò å ç × Ñ Ô × Ô× Õ ê Ó Ö Ö Ñ æ Ñ Ú × Ó å × Ñ × Ø Ñ � Ó Ô Õ ç å × Ñ Ô ì � î ô × Ø ÑÓ Ô Õ ç å × Ñ Ô ( ç å Ò ! Õ Ö Ó Ú ê Õ ç Ñ Ð æ Õ ê Û Ò × Ó Õ Ú å Ú êê Û ç Ò Ó × Õ ç Û × Ó ç Ó 	 å × Ó Õ Ú ô Õ ÷ × å Ó Ú Ñ ê ÷ é Û Ô ÑÕ Ö ) Ú × Ñ æ Õ × Û ÷ Ñ ð ð ì  Ñ Ò × Õ Ú � Ó Ò ! Ó Ú Ô Õ Ú� Ó å Ù Ú Õ Ô × Ó Ò Ï é Ô × Ñ ë Ô î ô õ å Ô Ò Õ ë Ð å × Ó ÷ ç Ñõ Ó × Ø Ó ê Ñ Ú × Ó ø Ò å × Ó Õ Ú Õ Ö × Ø Ñ Ö Õ ç ç Õ õ Ó Ú Ù 
Ô Ð Ñ Ò Ó Ñ Ô Õ æ Ô Û ÷ Ô Ð Ñ Ò Ó Ñ Ô ù Ü ú û á ü á ý á ü þ þ ÿ Ü ú� á � Þ ß á ã þ â � û ÿ Õ æ Ü ú � � à � þ ß ä ß û þ û Ô Û ÷ Ô Ð ï� á � û á ß ß ä ß û þ û ì � î ú * Ñ Ô Û ç × Ô Õ Ö Ð å æ × Ó å çó + Ï æ * � � Ù Ñ Ú Ñ Ô Ñ � Û Ñ Ú Ò Ñ å Ú å ç é Ô Ó Ôõ Ó × Ø Ð æ Ó ë Ñ æ Ô , � � & å Ú ê ó ' - ñ * � &Ó Ú ê Ó Ò å × Ñ ê × Ø å × × Ø Ñ Ó Ô Õ ç å × Ñ Ô õ Ñ æ ÑÐ æ Õ ÷ å ÷ ç é Ü ú û á ü á ý á ü þ þ ì . î ô å Ú ê æ Ñ Ô Û ç × ÔÕ Ö å ñ � Ô × Ñ Ð Ý / Þ 0 � ÷ å Ô Ñ ê � � * × Ø å × Û Ô Ñ êñ Ô Ñ × Ô Õ Ö Ð æ Ó ë Ñ æ Ð å Ó æ Ô ì Ü û á ü 1 2 Ü û á ü Ýå Ú ê Ü � á � 1 2 Ü � á � Ý î Ò Õ Ú ø æ ë Ñ ê × Ø å × × Ø ÑÓ Ô Õ ç å × Ñ Ô õ Ñ æ Ñ Ü ú û á ü á ý á ü þ þ ì 3 î úÏ Ñ æ Õ Ù æ Õ Û Ð Ô Õ Ö × Ø Ñ � Ü ú û á ü á ý á ü þ þÓ Ô Õ ç å × Ñ Ô õ Ñ æ Ñ ê Ñ × Ñ æ ë Ó Ú Ñ ê ÷ é Û Ô Ó Ú Ù� Ð æ Ó ë Ñ æ Ð å Ó æ Ô Ô Ð Ñ Ò Ó ø Ò × Õ × Ø Ñ 4 ä 5 � ô4 ä 5 ð ô å Ú ê 4 ý 6 Ù Ñ Ú Ñ Ô ì 7 î ï 8 Ö × Ø Ñ Ô Ñ �Ó Ô Õ ç å × Ñ Ô ô 
 õ Ñ æ Ñ Ô Ñ æ Õ Ù æ Õ Û Ð 8 ó ô å Ú ê ñõ Ñ æ Ñ Ú Õ × × é Ð Ñ å ÷ ç Ñ ì Ú Õ × Ô Ñ æ Õ Ù æ Õ Û Ð Ô 8 ó ô8 ñ ô Õ æ 8 
 î ï



LETTERS

9 : ; < = > ; ? @ A B ; C D A B @ @ < ; B ? E ; < ; DF : G > B H B = B > I > : ; > B E J ; K ? L : A > K M > M = =B ; ? = M > : ; L : N : ; < ; F : G > B H = : > ? F : @ ? > M O B P : QF : @ : G B P : Q G B G : N M F B = = B E R > M S ? H M F > M P Q: N > M G : E : P Q B P B G : E : P Q P : N ? G : E : P QF B G N ? T ? O M F B E Q J : E > M P B F B E Q M E AM P B C M F B E M E A > K M > M = = L : N : N : ; B ; > M E >> ? F : @ M S ? = B E U V K : N M E A ? P M P G = B W : AG ? = I P ? N G K B F X Y Z G M > > : N E ; J : E : N M > : AH I M N H B > N M N B = I G N B P : A [ \ 9 > K M > < ; : A] N M E A ? P ? = B J ? E < F = : ? > B A : G N B P : N ;^ _ ` a M E A b 9 c \ ` d A B @ @ : N : A M P ? E J> K : e B ; ? = M > : ; Q B E A B F M > B E J > K M > > K : ; : ef g h i j i k i j l l ; > N M B E ; L : N : E ? > F = ? E M = = IN : = M > : A ^ m n d UV K : F = B E B F M = M E A P B F N ? H B ? = ? J B F M =F K M N M F > : N B ; > B F ; ? @ > K : e G M > B : E > ; ^ o M A < = > Qo P M = : d L B > K f g h i j i k i j l l B E @ : F > B ? EM N : ; < P P M N B S : A B E > K : V M H = : U [ N B P M N IH M F > : N : P B M L M ; @ ? < E A B E ] G M > B : E > ; QG E : < P ? E B M B E ] ^ G N : A ? P B E M E > J N ? L > K? @ f g h i j i k i j l l @ N ? P G < N < = : E > ; G < > < P; M P G = : ; d Q M E A M F < > : F K ? = : F I ; > B > B ; B E ` UV K : E ? E M A < = > G M > B : E > L M ; M] D P ? E > K D ? = A H ? I L B > K F ? E J : E B > M =K : M N > A B ; : M ; : U p : F M < ; : ? @ M G E : M M E AF I M E ? ; B ; Q K : L M ; ; : E > > ? M E : P : N J : E F IA : G M N > P : E > M E A = M > : N N : F : B q : A M ; ; B ; > : Aq : E > B = M > B ? E M E A ; < G G ? N > B q : F M N : B E M EB E > : E ; B q : F M N : < E B > U r : L M ; : O > < H M > : A? E A M I ` ` ? @ K ? ; G B > M = B S M > B ? E s K ? L : q : N Q@ : q : N M E A B E F N : M ; : A G < N < = : E > ; G < > < PL : N : E ? > : A ? E A M I ` t U p M F > : N B M =F < = > < N : ? @ > K : ; < F > B ? E : A ; G < > < P; G : F B P : E I B : = A : A f g h i j i k i j l l g p : @ ? N :H : B E J K ? ; G B > M = B S : A Q > K : H ? I K M A H : : E@ : A N : F ? E ; > B > < > : A G ? L A : N : A B E @ M E >@ ? N P < = M ^ Y : ; > = u r U Z U ` Q v ? = A s Y : ; > = uV M B L M E w > A U Q V M B G : B Q V M B L M E d H I

P ? < > K L B > K ? < > ? > K : N ; < G G = : P : E > M =E < > N B > B ? E U X < N B E J K ? ; G B > M = B S M > B ? E QK : N : F : B q : A B E @ M E > @ ? N P < = M P M A : H I> K : K ? ; G B > M = E < > N B > B ? E M = A : G M N > P : E >> K N ? < J K E M ; ? J M ; > N B F > < H : U Z = > K ? < J K> K : G ? L A : N : A B E @ M E > @ ? N P < = M L M ;E ? > > : ; > : A @ ? N f g h i j i k i j l l x B E B > B M =; G < > < P F < = > < N : A B ; F = ? ; : A q B N B A M E ;J N ? < G ; > N : G > ? F ? F F B Q M E A f g h i j i k i j l lL M ; B ; ? = M > : A @ N ? P ; G < > < P ? H > M B E : A? E A M I ` t ? @ K ? ; G B > M = B S M > B ? E U V K < ; Qf g h i j i k i j l l @ N ? P > K B ; B E @ M E > P B J K >E ? > K M q : H : : E M ; ; ? F B M > : A L B > KF ? E > M P B E M > : A G ? L A : N : A B E @ M E >@ ? N P < = M UZ P ? E J > K : o M A < = > G M > B : E > ; Q a K M A< E A : N = I B E J ; ? = B A ? N J M E P M = B J E M E F IM E A K M A N : F : B q : A B P P < E ? ; < G G N : ; ; B q :A N < J ; U Q M E A > K : ? > K : N K M A H M F > : N : P B MM E A A B : A ? @ F M N A B M F M N N : ; > M > M N N B q M = M >> K : : P : N J : E F I A : G M N > P : E > U V K : ; ? < N F : ;? @ f g h i j i k i j l l B E @ : F > B ? E B E > K : `E ? E B P P < E ? F ? P G N ? P B ; : A M A < = > M E A > K :B E @ M E > N : P M B E < E F = : M N s @ < N > K : N N : ; : M N F KB ; E : : A : A > ? B A : E > B @ I > K : ; ? < N F : ? @ f gh i j i k i j l l B E @ : F > B ? E ; B E V M B L M E Uy z { | } ~ � | � z � { � � | � � } y z { � �� { � � � ~ � } � z � � � y � � � � �� { � � } � � � � � � �� � � � � } � � � y z � � |
Author affi liations: Far Eastern Memo-

rial Hospital, New Taipei City, Taiwan (H.-Y. 

Tsai, C.-H. Liao, Y.-T. Huang); and National 

Taiwan University College of Medicine, Tai-

pei, Taiwan (H.-Y. Tsai, Y.-T. Huang, P.-I. 

Lee, P.-R. Hsueh)

DOI: http://dx.doi.org/10.3201/eid1901.120774

� � � � � � � � � �� � � � � � � � � � � � �     ¡ � ¢ £ ¤ � ¥ � ¦ � § ¨ �© ¤ � � ª £ « � § � �   � � £ ¡ ¬ ­ � £ ¡ ¤ � � �   ® « ª ¯ ¤ ¢ � � ª¤ ° ± ² ³ ´ µ ¶ · ¸ ¹ ³ ´ µ º ¸ » ¸ ¼ ¸ » ½ ½ � � ¯ � £ ¡ � � £ ¤± ² ³ ´ µ ¶ · ¸ ¹ ³ ´ µ � �   ¾ ½ ³ µ ¶ · ¸ ¹ ³ ´ µ � ® � ­ ¡ � � � ¿ � ¯ ¡ �¥ ¡ ­ � ¤ À ¡ ¤ ¯ � Á Â Â Ã Ä Ã Á Å Æ Ç È É Ê Ë Â � « £ £ ® Å Ì Ì   Í �   ¤ ¡ �¤ � ¢ Ì � Â � � � Á É Ì ¿ � ¥ � Ã Á � � � � Æ Ç È É Î Æ Ç Ë Â � Á Â Â ÃÁ � ¿ ¤ � � ® « § � � � £ ¡ � Ï � ª � Ð � Ñ � � « ¤ � � Ï � Ò �¨ � � ¡ ­ � � Ó � © ¡ ¢ Ô � � � � ¥ ¿ � © ¤ � � ª £ « � § ¿ �¾ µ ¶ ² ¶ · ¸ ¹ ³ ´ µ ¹ ¶ ² Õ ½ Ö ´ ² ³ ½ � ® � � ¤ � � � ¡ � ¤ ¯ � £ �  ° � ¤ × � ® ¡ ­ �   × � � £ � � �   ¾ µ ¶ ² ¶ · ¸ ¹ ³ ´ µØ ² ½ Ù ´ µ º ¸ Ú ½ º � ® � � ¤ � � � � � ® � ­ ¡ � �   � � ¡ ¢ � � £ ¡ ¤ �° ¤ � ¾ µ ¶ ² ¶ · ¸ ¹ ³ ´ µ � ® � ¢ � � ¤ × ¤ � ® � ­ ¡ � � � �� � ­ ¤ � � � �   ° � ¤ × � ¯ � ¢ ¡ � ° � ­ £ ¡ ¤ � � Û � £ � �� �   ° ¤ ¤   ¡ � ¢ � �   ¡ � � £ � � � � £ ¿ § ª � £ Ð � ¤ ¯¥ ¡ ­ � ¤ À ¡ ¤ ¯ � Á Â � Á Ä È Á Å � Á Ë Ë Ê É Ç � « £ £ ® Å Ì Ì  Í �   ¤ ¡ � ¤ � ¢ Ì � Â � � Â Ü Ü Ì ¡ Ý � � Â � Â Ç Á Á Ü Á Î ÂÇ � Þ � � ß ß � � ¤ �   � ¯ ¯ ¦ � à ¤ Û � � á � â Ô £ ¯ � �© � ã � ¯ ¯ â Ñ � © � � � ¡ � ¢ § � ¾ µ ¶ ² ¶ · ¸ ¹ ³ ´ µ� ® � ­ ¡ � � ä ° ¤ � × � � ¯ ª Ï � ¤ Û � � � ± ² ³ ´ µ ¶ · ¸ ¹ ³ ´ µº ¸ » ¸ ¼ ¸ » ½ ½ å ¡ � ® ¤ Û   � � �   ¡ � ° � � £ ° ¤ � × Ô ¯ � Å� � � � ¡ � Û ¤ ° ¤ Ô � ­ Ô � � � � £ Ô �   � � � £ � �   ¡ � ¢¤ ° £ « � À ¡ ¤ ¯ ¤ ¢ ª ¤ ° £ « ¡ � À � ­ £ � � ¡ Ô × � ¿ Ó ® ® ¯¥ ¡ ­ � ¤ À ¡ ¤ ¯ � Á Â � Á Ä � � Ç Å � Ê � Æ � Ð ® Ô À Á Â � ÁÓ ® � � � � « £ £ ® Å Ì Ì   Í �   ¤ ¡ � ¤ � ¢ Ì � Â � � � � � Ì Ý � � Ç È Æ ÎÁ È Ë Á � Á Â � Á � Â Æ Á É � � ÍÃ � â ¤ Û � � Ó â � â � �   � � � æ � � � � � � ¡ � �± ² ³ ´ µ ¶ · ¸ ¹ ³ ´ µ º ¸ » ¸ ¼ ¸ » ½ ½   ¡ � � � � � ¡ � ¡ � ° � � £ � �Ð × � � ¢ � � ° � ­ £ Ñ ¡ � � Á Â Â È Ä � Á Å � � É Æ Ê Ü � « £ £ ® Å Ì Ì  Í �   ¤ ¡ � ¤ � ¢ Ì � Â � Ç Á Â � Ì � ¡   � Ë Â É � Â Æ � Æ Â ÜÆ � § Ï ¤ � ¢ � � �   ç � ç � Û £ � � �   � ¡ � � × � � ¢ ¡ � ¢® � £ « ¤ ¢ � � � � � � £ ¿ © ¤ ¤   ¥ ¡ ­ � ¤ À ¡ ¤ ¯ � Á Â Â Ë Ä� Á Â Å Á � Ë Ê Á Ã � « £ £ ® Å Ì Ì   Í �   ¤ ¡ � ¤ � ¢ Ì � Â � � Â � È Ì Ý �¡ Ý ° ¤ ¤   × ¡ ­ � ¤ � Á Â Â Ë � Â Ë � Â Ã ÈÈ � Ò � � ¯ ª â � � ¤ ¤ � � ª § � ¦ è â � ¡ � � § �� � � � � � � � � � « ª £ � à � ç � ¯ ¯ ª ¿ � � £ � ¯ �¾ µ ¶ ² ¶ · ¸ ¹ ³ ´ µ ä ± ² ³ ´ µ ¶ · ¸ ¹ ³ ´ µ º ¸ » ¸ ¼ ¸ » ½ ½ å Å� � ¤ ® ® ¤ � £ Ô � ¡ � £ ¡ ­ ° ¤ ¤   À ¤ � � � ® � £ « ¤ ¢ � � �© ¤ ¤   À ¤ � � � à � £ « ¤ ¢ Ñ ¡ � � Á Â � Â Ä Ë Å Ç Ç Ü Ê Æ Â �« £ £ ® Å Ì Ì   Í �   ¤ ¡ � ¤ � ¢ Ì � Â � � Â É Ü Ì ° ®   � Á Â Â Ü � Â Ç Ë ÜË � ¨ � ¡ � � � � « � � ¢ Ó � Ò Ô � � ¢ Þ ã � � « Ô � ¢á à � ¨ � � ¥ æ � ¨ ¡ � ¤ � Ò � � £ � ¯ � ± º ¹ é ´ µ ½ ¹ é ½ ¸ê ´ µ ë Ø º ¶ ² ½ ½ À � ­ £ � � � × ¡ � ¡ � �   ¡ � À � £ ¡ ­® � £ ¡ � � £ Û ¡ £ « ® � � ­ � � � £ ¡ ­ ­ � � ­ � � � ¿ � ¯ ¡ �¥ ¡ ­ � ¤ À ¡ ¤ ¯ � Á Â � � Ä Ã Ü Å Ã Â Â � Ê Á � « £ £ ® Å Ì Ì   Í �   ¤ ¡ �¤ � ¢ Ì � Â � � � Á É Ì ¿ � ¥ � Â Æ Ç Æ Æ Î � �
168 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013

ì í î ï ð ñ ò ó í ô í õ ö ð ô ÷ ø ö ÷ õ ø ù ú û ü í ö ÷ ð ý ö ø þ ÷ ö ó ÿ � � � � � � � � � � � � 	 � 
 � 	 � � ÷ ý ú ð õ ö ÷ ù ý ø � 
 í ö ÷ ù ý í ï ì í ÷ þ í ý � ý ÷ � ð ô ø ÷ ö � � ù ø ü ÷ ö í ï � ì í ÷ þ í ý � � � � � � � � � � �� í ö ÷ ð ý öí � ð � ø ð � � ð í ô ù ú� ÷ í � ý ù ø ÷ ø � ý � ð ô ï � ÷ ý � � ð � ÷ õ í ïõ ù ý � ÷ ö ÷ ù ý ø ò ï ÷ ý ÷ õ í ïü ô ð ø ð ý ö í ö ÷ ù ý � ý ú ð õ ö ÷ ù ý ö � ü ð �  ö õ ù � ð � ø ù ï í ö ÷ ù ýø ÷ ö ð � ø ù ï í ö ð! ð ý " í ý #í õ õ ð ø ø ÷ ù ý ý ù ñ � ø ù ï í ö ðø ð ô ù � ô ù  ü$ $ � � % � � � � & í ô � ý � ð í ï õ í ý õ ð ô �� ÷ í î ð ö ð ø � ð ï ï ÷ ö  ø �ü  ï � ù ý í ô �ö  î ð ô õ  ï ù ø ÷ ø ò í ô � ÷ í õ í ô ô ð ø öí ö í ô ô ÷ � í ï í öð � ð ô � ð ý õ �� ð ü í ô ö � ð ý ö � ô ÷ � í ô �î í õ ö ð ô ð � ÷ í ' ÷ ð � " ï ù ù � ( ) * + $ � , � ñ � � �$ � � � % � � � � ! í ø ö ô ÷ õ õ í ý õ ð ô ( ð � ð ô � ô ÷ � í ô �î í õ ö ð ô ð � ÷ í -  ô � ÷ � ð � " ï ù ù � ) ( . . � � û . ñ � 
 ì� � ù � % � � � û ò ù ý � ð ý ÷ ö í ï ó ð í ô ö� ÷ ø ð í ø ð ( ð � ð ô � ý ð  � ù ý ÷ í -  ô � ÷ � ð � - ü  ö  � ( . . � � . . ñ � � �. $ � � % � � � / 
 ù ý ð 0 î � ù � ÷ ý í ï ü í ÷ ý 0 õ  ö ðõ ó ù ï ð õ � ø ö ÷ ö ÷ ø -  ô � ÷ � ð � " ÷ ï ð ) ( . . � � û . ñ � 
 ì, + � � ( � � � � " ô ð í ø ö õ í ý õ ð ô � ð � ù ü ö � ø ÷ ø � ý ð  � ù ý ÷ í -  ô � ÷ � ð � - ü  ö  � ! � $ � $ , / + ñ � 
 ì� 0 ï ï ÷ ø ù ï í ö ð ø þ ð ô ð ÷ � ð ý ö ÷ ú ÷ ð � í ø ò ñ � � 	 � 
 � 	 � � � 1 * * 2 ÷ � ð ý ö ÷ ö � 3 î � � , - ø ð 4  ð ý õ ÷ ý � ñ 
 ì � ý ù ö ö � ü ð í î ï ð 1 ý ù ö ø ð ô ù � ô ù  ü ø � � � � � � ù ô � . 3 ñ



LETTERS5 6 7 8 9 9 : ; < = > ? @ > A B < C D > A E > @ F < G H @ @ I @ J7 < 7 8 > : ? H @ K 6 L > D > M 9 : N > @ 8 H @ O> D H M P H 8 I 9 @ 9 Q R S T U V H E > O W F K E X E 8 > N E8 9 O I Q Q > A > @ 8 I H 8 > 8 ? > E I Y : A 9 : 9 E > O E : > Z I > E[ I 8 ? I @ 8 ? > J > @ P E \ R T ] T ^ _ ` a b R c C @ 8 d G 9 9 Oe I Z A 9 V I 9 M 6 f g g h i j k l m j l n o 5 6 ? 8 8 : m p p O Y 6 O 9 I 69 A J p j g 6 j g j l p q 6 I q Q 9 9 O N I Z A 9 6 f g g h 6 g r 6 g f kh 6 d H A D I E s t < t A I N F d < G A H @ Z 9 B B <t 9 : I @ H 8 ? t < 7 H 8 ? X H N 9 9 A 8 ? X u < v P= < > 8 H M 6 e 9 M > Z P M H A Z ? H A H Z 8 > A I w H 8 I 9 @9 Q \ R T ] T ^ _ ` a b R M I : 9 : 9 M X E H Z Z ? H A I O >x y H @ 8 I J > @ J > @ > Z M P E 8 > A E H @ O O > D > M 9 : N > @ 89 Q E > A 9 8 X : > y E : > Z I z Z W F K H E E H X E 6 B : : M{ @ D I A 9 @ e I Z A 9 V I 9 M 6 f g j j i | | m r g j | o f l 6? 8 8 : m p p O Y 6 O 9 I 6 9 A J p j g 6 j j f 5 p B { e 6 g g j l f y j jj g 6 v E P > ? W K < } > @ J = d < = > > = ~ < � P F d <� H @ J W F < v 9 7 � < > 8 H M 6 e > M I 9 I O 9 E I E m H @> N > A J I @ J I @ Q > Z 8 I 9 @ I @ } H I [ H @ � { N > A JC @ Q > Z 8 L I E 6 f g g j i | m r f 5 o k k 6B O O A > E E Q 9 A Z 9 A A > E : 9 @ O > @ Z > m W 9 y K > @ v E P > ? <L > : H A 8 N > @ 8 E 9 Q = H V 9 A H 8 9 A X e > O I Z I @ > H @ OC @ 8 > A @ H M e > O I Z I @ > < ~ H 8 I 9 @ H M } H I [ H @ � @ I D > A E I 8 Xv 9 E : I 8 H M < � | < F ? P @ J y 7 ? H @ 7 9 P 8 ? K O < } H I : > I j g g <} H I [ H @ i > N H I M m ? E : 9 A > @ � @ 8 P 6 > O P 6 8 [
Methicillin-
Resistant 

Staphylococcus 
pseudintermedius 

in Rats� � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �   ¡ ¢ £ ¤ ¢ ¥ ¦ § ¢ ¡ ¨ ©ª ¤ ¡   «   ¬ ¨ ¡ ª ¨ £   ¨ ¡   ­ « ® ¨ � ¯ � � � � � � � � � � �¥ ° ¤ ¦ ª ± ² ° ¨ ¬   ¤ ¦ ¡ § ³ ´   ¡   µ ¨ ­ «   ¶ ¨ µ ¢ ¡ � ¯� � � � � � � � � � � · � ¯ � � � � � � � � � � � � � � � �   ¡­ ¤ ¸ ° ¨ £ ¤ ¥ ­   ¹ ¨ µ ¢ ¡ ¢ § ¨ ¢ µ   ­ ¥ £ ¢ ¦ ¡ ¨ ¤ º¤ ª ª ¤ ° « ¦ ­   ¡ «   £   ­ º ¨ £ «   ¤ ­   ­ µ ¤ ¥ ¡ » ¼ ½ ¢ ­ µ¢ £ ¢ ¦ ¡ ¨ ¤ º ¡ ª ¤ ° ¢ µ   £   ­ º ¨ £ «   ¤ ­ ¡   ­ ¤ « ® ¨ °¡ ª ¨ £   ¨ ¡ ·   ­ £ § ¦ µ   ­ ¥ ® ¦ ´ ¢ ­ ¡ » ¼ · ¾ ½ ± ¿ µ ©µ   «   ¤ ­ ¢ § § ³ · ¨ ¬   µ ¨ ­ £ ¨ ¤ º ¹ ¤ ¤ ­ ¤ «   £ « ° ¢ ­ ¡ ©´   ¡ ¡   ¤ ­ ¤ º � ¯ � � � � � � � � � � � � � � � � º ° ¤ ´µ ¤ ¥ ¡ « ¤ ® ¦ ´ ¢ ­ ¡ ® ¢ ¡ À ¨ ¨ ­ ° ¨ ª ¤ ° « ¨ µ» Á · Â ½ ± ¿ § « ® ¤ ¦ ¥ ®   ­ º ¤ ° ´ ¢ «   ¤ ­ ° ¨ ¥ ¢ ° µ   ­ ¥« ® ¨ ª ¢ « ® ¤ ¥ ¨ ­   £ ª ° ¤ £ ¨ ¡ ¡ ¤ º � ¯ � � � � � Ã� � � � � � � � � � �   ¡ §   ´   « ¨ µ · « ® ¨ À ¢ £ « ¨ °   ¦ ´  ¡ Ä ­ ¤ ¸ ­ « ¤ ª ¤ ¡ ¡ ¨ ¡ ¡ ¬   ° ¦ § ¨ ­ £ ¨ º ¢ £ « ¤ ° ¡¡   ´   § ¢ ° « ¤ « ® ¤ ¡ ¨ º ¤ ¦ ­ µ   ­ � ¯ � � � � � � ·  ­ £ § ¦ µ   ­ ¥ ¢ § ¨ ¦ Ä ¤ « ¤ Å   ­ £ ¤ ´ ª ¢ ° ¢ À § ¨ « ¤« ® ¨ ² ¢ ­ « ¤ ­ © Æ ¢ § ¨ ­ «   ­ ¨ § ¨ ¦ Ä ¤ £   µ ¢ ¡ ¨ ¢ ¡ ©

¡ ¤ £   ¢ « ¨ µ ¸   « ® £ ¤ ´ ´ ¦ ­   « ³ © ¢ £ Ç ¦   ° ¨ µ � ¯� � � � � �   ­ º ¨ £ «   ¤ ­ » ¼ ½ ±È º £ ¤ ­ £ ¨ ° ­   ¡ « ® ¨ ¨ ´ ¨ ° ¥ ¨ ­ £ ¨ ¢ ­ µ¸   µ ¨ ¡ ª ° ¨ ¢ µ   ­ « ¨ ° ­ ¢ «   ¤ ­ ¢ § ° ¨ £ ¤ ¥ ­   «   ¤ ­¤ º ´ ¨ « ®   £   § §   ­ © ° ¨ ¡   ¡ « ¢ ­ « � ¯ � � � � � � � � � � Ã� � � � � � » É Ê Ë ² ½ » ¼ ½ ± È ­ ¨ ¬ ¨ « ¨ °   ­ ¢ ° ³§ ¢ À ¤ ° ¢ « ¤ ° ³ ­ ¤ « ¨ µ ¢ Ì Í Ì Î   ­ £ ° ¨ ¢ ¡ ¨   ­É Ê Ë ² £ ¢ ¡ ¨ ¡ º ° ¤ ´ Ì Ï Ï Í Ð Ì Ï Ï Ñ « ® ° ¤ ¦ ¥ ®Ì Ï Ò Ï Ð Ì Ï Ò Ò » Ó ½ ± ¿ ¡ ¸   « ® ´ ¨ « ®   £   § §   ­ ©° ¨ ¡   ¡ « ¢ ­ « � ¯ � � � � � � · É Ê Ë ² ° ¨ ¡   ¡ « ¢ ­ £ ¨   ¡£ ¤ ­ º ¨ ° ° ¨ µ À ³ « ® ¨ � � � Ô ¥ ¨ ­ ¨ · ´ ¢ Ä   ­ ¥É Ê Ë ² ° ¨ ¡   ¡ « ¢ ­ « « ¤ ¢ § § Õ © § ¢ £ « ¢ ´ ¢ ­ «   ©´   £ ° ¤ À   ¢ § µ ° ¦ ¥ ¡ ¢ ­ µ ¡ ¤ ´ ¨ ¤ « ® ¨ ° ¢ ­ «   ©´   £ ° ¤ À   ¢ § µ ° ¦ ¥ £ § ¢ ¡ ¡ ¨ ¡ » ¼ ½ ± Ö ¤ ´ ª ¢ ° ¨ µ¸   « ® ´ ¨ « ®   £   § §   ­ © ¡ ¦ ¡ £ ¨ ª «   À § ¨ ¡ « ° ¢   ­ ¡ ·É Ê Ë ² ¡ ¨ ¨ ´ ¡ À ¨ « « ¨ ° ¢ À § ¨ « ¤ £ ¤ § ¤ ­   ¹ ¨® ¦ ´ ¢ ­ ¡ » Á ½ ±× ® ¨ ª ¤ « ¨ ­ «   ¢ § º ¤ ° ¹ ¤ ¤ ­ ¤ «   £ « ° ¢ ­ ¡ ©´   ¡ ¡   ¤ ­ ¢ ­ µ £ ¤ ­ £ ¨ ° ­ ¡ « ® ¢ « É Ê Ë ²£ ¤ ¦ § µ À ¨ ´   ¡ « ¢ Ä ¨ ­ º ¤ ° ¤ « ® ¨ ° ´ ¨ « ®   £   § ©§   ­ © ° ¨ ¡   ¡ « ¢ ­ « ¡ « ¢ ª ® ³ § ¤ £ ¤ £ £   » ¼ · ¾ ½ ¡ ¦ ¥ ©¥ ¨ ¡ « « ® ¨ ­ ¨ ¨ µ º ¤ ° º ¦ ° « ® ¨ °   ­ ¬ ¨ ¡ «   ¥ ¢ «   ¤ ­  ­ « ¤ « ® ¨ ¨ ª   µ ¨ ´   ¤ § ¤ ¥ ³ ¤ º « ®   ¡ ª ¢ « ® ¤ ©¥ ¨ ­ ± È ­ ¨ Ç ¦ ¨ ¡ «   ¤ ­ ³ ¨ « « ¤ À ¨ ¢ µ µ ° ¨ ¡ ¡ ¨ µ  ¡ ¸ ® ¨ « ® ¨ ° £ ¤ ´ ´ ¨ ­ ¡ ¢ § ª ¨ ¡ « ¡ · ª ¢ ° «   £ ¦ ©§ ¢ ° § ³ ° ¢ « ¡ » Ø � � � � � ¡ ª ª ± ½ · £ ¤ ¦ § µ ¡ ¨ ° ¬ ¨¢ ¡ ¢ ¡ ¤ ¦ ° £ ¨ ¤ º É Ê Ë ² À ¨ £ ¢ ¦ ¡ ¨ ¤ º « ® ¨   °ª ¨ ° ¬ ¢ ¡   ¬ ¨ ­ ¨ ¡ ¡ · « ® ¨   ° ª ° ¤ ª ¨ ­ ¡   « ³ « ¤ ¸ ¢ ° µ£ § ¤ ¡ ¨ £ ¤ ­ « ¢ £ « ¸   « ® ® ¦ ´ ¢ ­ ¡ · ¢ ­ µ « ® ¨º ¢ £ « « ® ¢ « « ® ¨ ³ ¢ ° ¨ « ® ¨ ¡ ¤ ¦ ° £ ¨ ¤ º ¡ ¨ ¬ ¨ ° ¢ §¤ « ® ¨ ° ¹ ¤ ¤ ­ ¤ «   £ µ   ¡ ¨ ¢ ¡ ¨ ¡ » Ù ½ ± Ú ¨ ° ¨ ª ¤ ° «É Ê Ë ² £ ¢ ° °   ¢ ¥ ¨   ­ ¸   § µ Û ¤ ° ¸ ¢ ³ ° ¢ « ¡» Ø ¯ � � � Ü � Ý � � � � ½   ­ Æ ¢ ­ £ ¤ ¦ ¬ ¨ ° · Þ °   «   ¡ ®Ö ¤ § ¦ ´ À   ¢ · Ö ¢ ­ ¢ µ ¢ ±ß ¦ °   ­ ¥ Ë ¨ ª « ¨ ´ À ¨ ° Ð Û ¤ ¬ ¨ ´ À ¨ °Ì Ï Ò Ò · Û ¤ ° ¸ ¢ ³ ° ¢ « ¡ ¸ ¨ ° ¨ « ° ¢ ª ª ¨ µ   ­ ¢° ¢ ­ µ ¤ ´ ¡ ¢ ´ ª § ¨ ¤ º ¢ § § ¨ ³ ¡   ­ Æ ¢ ­ £ ¤ ¦ ©¬ ¨ ° à ¡ ß ¤ ¸ ­ « ¤ ¸ ­ á ¢ ¡ « ¡   µ ¨ · ¢ ­   ´ ª ¤ ¬ ©¨ °   ¡ ® ¨ µ ­ ¨   ¥ ® À ¤ ° ® ¤ ¤ µ ¸   « ® ®   ¥ ® § ¨ ¬ ¨ § ¡¤ º ® ¤ ´ ¨ § ¨ ¡ ¡ ­ ¨ ¡ ¡ ·   ­ « ° ¢ ¬ ¨ ­ ¤ ¦ ¡ µ ° ¦ ¥¦ ¡ ¨ · ¢ ­ µ â ã Æ   ­ º ¨ £ «   ¤ ­ ± ã ´ ´ ¨ µ   ¢ « ¨ § ³¢ º « ¨ ° « ® ¨ ° ¢ « ¡ ¸ ¨ ° ¨ ¨ ¦ « ® ¢ ­   ¹ ¨ µ · ¢ ¡ « ¨ °   § ¨¡ ¸ ¢ À ¸ ¢ ¡ ¦ ¡ ¨ µ « ¤ ¡ ¢ ´ ª § ¨ « ® ¨ ¤ ° ¤ ª ® ¢ ° ©³ ­ Å ¢ ­ µ ­ ¢ ° ¨ ¡ ¤ º ¨ ¢ £ ® ° ¢ « ±Ë ¸ ¢ À ¡ ¸ ¨ ° ¨ ª § ¢ £ ¨ µ   ­ Ì ´ ä ¤ º ¨ ­ ©°   £ ® ´ ¨ ­ « À ° ¤ « ® £ ¤ ­ « ¢   ­   ­ ¥ Ò Ï ¥ å ä « ° ³ ª ©« ¤ ­ ¨ × · Í æ ¥ å ä ¡ ¤ µ   ¦ ´ £ ® § ¤ °   µ ¨ · Ò Ï ¥ å ä´ ¢ ­ ­   « ¤ § · ¢ ­ µ Ì ± æ ¥ å ä ³ ¨ ¢ ¡ « ¨ Å « ° ¢ £ « ¢ ­ µ  ­ £ ¦ À ¢ « ¨ µ º ¤ ° Ì ç ® ¢ « è æ é Ö ± ¿ §   Ç ¦ ¤ « ¡ ¤ ºÒ Ï Ï ê ä ¸ ¨ ° ¨ ¡ « ° ¨ ¢ Ä ¨ µ ¤ ­ « ¤ ´ ¢ ­ ­   « ¤ §¡ ¢ § « ¢ ¥ ¢ ° ¸   « ® Ì ê ¥ å ´ ä ¤ Å ¢ £   § §   ­ ¢ ­ µ  ­ £ ¦ À ¢ « ¨ µ ¢ « è æ é Ö º ¤ ° ç Ñ ® ± Ë ¦ ¡ ª ¨ £ « ¨ µ¡ « ¢ ª ® ³ § ¤ £ ¤ £ £ ¢ §   ¡ ¤ § ¢ « ¨ ¡ ¸ ¨ ° ¨ ¡ ¦ À £ ¦ § ©

« ¦ ° ¨ µ ¤ ­ « ¤ Ö ¤ § ¦ ´ À   ¢ À § ¤ ¤ µ ¢ ¥ ¢ ° ¢ ­ µ  µ ¨ ­ «   ¶ ¨ µ ¢ £ £ ¤ ° µ   ­ ¥ « ¤ £ ¤ § ¤ ­ ³ ´ ¤ ° ©ª ® ¤ § ¤ ¥   £ ¢ ª ª ¨ ¢ ° ¢ ­ £ ¨ · ë ° ¢ ´ ¡ « ¢   ­   ­ ¥ ·¢ ­ µ £ ¢ « ¢ § ¢ ¡ ¨ ° ¨ ¢ £ «   ¤ ­ ± × ¦ À ¨ £ ¤ ¢ ¥ ¦ § ¢ ¡ ¨ ©ª ¤ ¡   «   ¬ ¨   ¡ ¤ § ¢ « ¨ ¡ ¸ ¨ ° ¨ ¡ ª ¨ £   ¢ « ¨ µ À ³ ¦ ¡ ©  ­ ¥ ¢ ´ ¦ § «   ª § ¨ Å ² Ö Ê ¡ ª ¨ £   ¶ £ º ¤ ° « ® ¨« ® ¨ ° ´ ¤ ­ ¦ £ § ¨ ¢ ¡ ¨ » � � � ½ ¥ ¨ ­ ¨ » ì ½ ± É ¨ « ®   ©£   § §   ­ ° ¨ ¡   ¡ « ¢ ­ £ ¨ ¸ ¢ ¡ £ ¤ ­ ¶ ° ´ ¨ µ À ³µ ¨ ´ ¤ ­ ¡ « ° ¢ «   ­ ¥ ª ¨ ­   £   § §   ­ © À   ­ µ   ­ ¥ ª ° ¤ ©« ¨   ­ Ì ¢ ¢ ­ «   ¥ ¨ ­ ¸   « ® « ® ¨ § ¢ « ¨ Å © ¢ ¥ ¥ § ¦ «   ©­ ¢ «   ¤ ­ « ¨ ¡ « » È Å ¤   µ ä « µ ± · Þ ¢ ¡   ­ ¥ ¡ « ¤ Ä ¨ ·í î ½ ± ã ¡ ¤ § ¢ « ¨ ¡ ¸ ¨ ° ¨ « ³ ª ¨ µ À ³ ¡ ¨ Ç ¦ ¨ ­ £ ©  ­ ¥ ¤ º « ® ¨ � � � Ã ¢ ¡ ¡ ¤ £   ¢ « ¨ µ µ   ° ¨ £ « ° ¨ ª ¨ ¢ «¦ ­   « » � � � « ³ ª   ­ ¥ ½ » ï ½ ± ¿ ­ «   ´   £ ° ¤ À   ¢ §µ ° ¦ ¥ ¡ ¦ ¡ £ ¨ ª «   À   §   « ³ ¸ ¢ ¡ ¨ ¬ ¢ § ¦ ¢ « ¨ µ À ³À ° ¤ « ® ´   £ ° ¤ µ   § ¦ «   ¤ ­ » Ë ¨ ­ ¡   «   « ° ¨ ð × ° ¨ Äß   ¢ ¥ ­ ¤ ¡ «   £ ¡ · Ö § ¨ ¬ ¨ § ¢ ­ µ · È â · í Ë ¿ ½ ·¢ £ £ ¤ ° µ   ­ ¥ « ¤ Ö §   ­   £ ¢ § ¢ ­ µ ä ¢ À ¤ ° ¢ « ¤ ° ³Ë « ¢ ­ µ ¢ ° µ ¡ ã ­ ¡ «   « ¦ « ¨ ¥ ¦   µ ¨ §   ­ ¨ ¡ » ¸ ¸ ¸ ±£ § ¡   ± ¤ ° ¥ å ½ ± × ® ¨ ¡ « ¦ µ ³ ¸ ¢ ¡ ¢ ª ª ° ¤ ¬ ¨ µ À ³« ® ¨ í ­   ¬ ¨ ° ¡   « ³ ¤ º Þ °   «   ¡ ® Ö ¤ § ¦ ´ À   ¢¿ ­   ´ ¢ § Ö ¢ ° ¨ Ö ¤ ´ ´   « « ¨ ¨ ±É Ê Ë ² ¸ ¢ ¡   ¡ ¤ § ¢ « ¨ µ º ° ¤ ´ æ » Ì ± Ò Î ½¤ º Ì è Í ° ¢ « ¡ « ° ¢ ª ª ¨ µ ± â ¤ ¸ ¨ ¬ ¨ ° · § ¢ £ Ä ¤ º¡ « ¢ ­ µ ¢ ° µ   ¹ ¨ µ ¡ £ ° ¨ ¨ ­   ­ ¥ ´ ¨ « ® ¤ µ ¡ º ¤ °É Ê Ë ² £ ¤ ¦ § µ ® ¢ ¬ ¨ ° ¨ ¡ ¦ § « ¨ µ   ­ ¦ ­ µ ¨ ° ©¨ ¡ «   ´ ¢ «   ¤ ­ ¤ º É Ê Ë ² ª ° ¨ ¬ ¢ § ¨ ­ £ ¨ ± È º« ® ¨ æ   ¡ ¤ § ¢ « ¨ ¡ · è ¸ ¨ ° ¨ � � � « ³ ª ¨ µ « Ò Ò ¢ ·¢ ¡ « ° ¢   ­ £ ¤ ´ ´ ¤ ­ § ³ º ¤ ¦ ­ µ   ­ µ ¤ ¥ ¡ » ï ½ ·¢ ­ µ « ® ¨ ¤ « ® ¨ ° Ì ¸ ¨ ° ¨ ¢ ­ ¤ ¬ ¨ § � � � « ³ ª ¨» ¢ ¡ ¡   ¥ ­ ¨ µ µ « Í ¢ £ ½ ± ¿ § §   ¡ ¤ § ¢ « ¨ ¡ « ¨ ¡ « ¨ µµ ¨ ´ ¤ ­ ¡ « ° ¢ « ¨ µ ° ¨ ¡   ¡ « ¢ ­ £ ¨ « ¤ ´ ¦ § «   ª § ¨¢ ­ «   ´   £ ° ¤ À   ¢ § µ ° ¦ ¥ £ § ¢ ¡ ¡ ¨ ¡ » × ¢ À § ¨ ½ ±Ö ¢ ° °   ¢ ¥ ¨ ¤ º É Ê Ë ² ® ¢ ¡ ­ ¤ « À ¨ ¨ ­  µ ¨ ­ «   ¶ ¨ µ   ­ ¸   § µ ° ¢ « ¡ ð « ® ¨ ° ¨ º ¤ ° ¨ · « ® ¨¨ ª   µ ¨ ´   ¤ § ¤ ¥   £ ¢ ­ µ ª ¦ À §   £ ® ¨ ¢ § « ®   ´ ©ª §   £ ¢ «   ¤ ­ ¡ ¤ º « ® ¨ ¡ ¨ ¶ ­ µ   ­ ¥ ¡ ¢ ° ¨ µ   º ¶ ©£ ¦ § « « ¤ µ ¨ « ¨ ° ´   ­ ¨ ± â ¤ ¸ ¨ ¬ ¨ ° · « ® ¨   ¡ ¤ § ¢ ©«   ¤ ­ ¤ º ¢ £ ¤ ´ ´ ¤ ­ µ ¤ ¥ © ¢ ¡ ¡ ¤ £   ¢ « ¨ µ � � �« ³ ª ¨ º ° ¤ ´ ° ¢ « ¡ ¡ ¦ ¥ ¥ ¨ ¡ « ¡ « ® ¢ « É Ê Ë ²´   ¥ ® « À ¨ « ° ¢ ­ ¡ ´   ¡ ¡   À § ¨ À ¨ « ¸ ¨ ¨ ­ µ ¤ ¥ ¡¢ ­ µ ° ¢ « ¡ ± × ®   ¡ ª ¤ ¡ ¡   À   §   « ³   ¡ ­ ¤ « ¡ ¦ ° ©ª °   ¡   ­ ¥ ¥   ¬ ¨ ­ « ® ¨ ª ¤ « ¨ ­ «   ¢ § º ¤ ° µ   ° ¨ £ «¢ ­ µ   ­ µ   ° ¨ £ « £ ¤ ­ « ¢ £ « À ¨ « ¸ ¨ ¨ ­ « ® ¨ ¡ ¨¡ ª ¨ £   ¨ ¡ ± ã ­ µ ¨ ¨ µ · ° ¢ « © « ¤ © µ ¤ ¥ « ° ¢ ­ ¡ ´   ¡ ©¡   ¤ ­ ¤ º ¤ « ® ¨ ° À ¢ £ « ¨ °   ¢ § ª ¢ « ® ¤ ¥ ¨ ­ ¡ ® ¢ ¡À ¨ ¨ ­ ° ¨ £ ¤ ¥ ­   ¹ ¨ µ » ñ ½ ± ß ¨ « ¨ £ «   ¤ ­ ¤ º¢ � � � « ³ ª ¨ ­ ¤ « ª ° ¨ ¬   ¤ ¦ ¡ § ³ µ ¨ « ¨ £ « ¨ µ  ­ ´ ¨ « ®   £   § §   ­ © ° ¨ ¡   ¡ « ¢ ­ « ¡ « ¢ ª ® ³ § ¤ ©£ ¤ £ £   ¡ ¦ ¥ ¥ ¨ ¡ « ¡ « ® ¢ « « ® ¨ ¡ ¨   ¡ ¤ § ¢ « ¨ ¡´   ¥ ® « ® ¢ ¬ ¨ ¨ ¬ ¤ § ¬ ¨ µ   ­ µ ¨ ª ¨ ­ µ ¨ ­ « § ³ ¤ º´ ¨ « ®   £   § §   ­ © ° ¨ ¡   ¡ « ¢ ­ « ¡ « ¢ ª ® ³ § ¤ £ ¤ £ £     ­¤ « ® ¨ ° ¢ ­   ´ ¢ § ¡ ª ¨ £   ¨ ¡ ±
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 169



LETTERS

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

ò ó ô õ ó ö ö ÷ ó ø ù ú û ü ò ý þ ÿ ú ù � � ú ô� ö ú � ù ô � ó ô ö ó ô � ó ö ù õ ó � ó � � ù ú û ô ö ó � � � ÷ ô �ô ÷ � ø ô � ù � ó õ ô ù ö ÷ 	 � ô ú � 	 � ó � � 
 � ú � ù � �ù ö � ö ó ô � ó ö ù ó � ú 	 ö õ ù ú û ú ô � ù ö 
 ú ú � ú ô ÷ õ� ó ô � ú ø ù � � � � � � � � ù � ù � ó ô � ú ø ù � � ó ö ù� ú � ô õ ú � � ú � � � ô ö ó � � � ÷ ô ô ù ÿ û ö ú � ö ó ô �ô ú � 	 � ó � � ÷ � ÿ ÷ ö ù õ ô � � � ô � ö ú 	 ø � õ ú � ô ó � �÷ � ó ô ÷ ú � ú û ô � ù ù � � ÷ ö ú � � ù � ô ú ö û ú ú ÿ �� ô 	 û û � � � � � � û � ú ô ù � ü ò ý þ � ó � � ù ù �� � ú � � ô ú � 	 ö � ÷ � ù û ú ö ù � ô ù � ÿ ù ÿ � ù ö ÷ ú ÿ �÷ � ô � ù ù � � ÷ ö ú � � ù � ô � � � � � 	 ø ø ù � ô ÷ � ø ó� ù õ � ó � ÷ � � ô � ö ú 	 ø � � � ÷ õ � ô � ù � ó õ ô ù �ö ÷ 	 � õ ú 	 � ÿ � ù � ó � � ù ÿ û ö ú � ö ó ô � ô ú � 	 �� ó � � ó � ÿ ÿ ú ø � ú ö � ÷ õ ù � ù ö � ó �� � � � � � � ü ò ý � � ó � ÿ ù ô ù õ ô ù ÿ ÷ �� ù ÿ � 	 ø � û ö ú � � ó � õ ú 	 � ù ö � � � ú � � ô ú � �� ó � ô � ÷ ÿ ù �  ! � � " ù � ó � ù ÷ ÿ ù � ô ÷ # ù ÿ ó � �ú ô � ù ö 	 ö � ó � � ù � ô ÷ � ô � ÷ � ó ö ù ó ó � ó � ú �ô ù � ô ÷ ó � � ú 	 ö õ ù ú û ó � 	 � ô ÷ ÿ ö 	 ø � ö ù � ÷ � ô ó � ô� ó ô � ú ø ù � � � � � ÷ ô � � ù ÿ � 	 ø � � ö ó ô ÷ � û ù � �ô ó ô ÷ ú � � ó ö ù � ú � ô õ ú � � ú � ÷ � ÷ � � ú � ù ö �÷ � � ù ÿ � ÷ � � ù ö � õ ÷ ô � � ù ÷ ø � � ú ö � ú ú ÿ � � ó � ÿö ù � ÷ ÿ ù � ô � ú û ô � ù � ù � ù ÷ ø � � ú ö � ú ú ÿ � ó ö ù ó ôø ö ù ó ô ù � ô ö ÷ � $ û ú ö ö ó ô � ô ú � � 	 � ó � � ó ô � ú ø ù �ô ö ó � � � ÷ � � ÷ ú � � � � ù � ù # � ÿ ÷ � ø � � 	 ø ø ù � ôô � ó ô ÷ � � ù ö � õ ÷ ô � 	 ö � ó � ö ó ô � � ó ö ö ó � ô û 	 ö �ô � ù ö ÷ � � ù � ô ÷ ø ó ô ÷ ú � ó � ó � ú ô ù � ô ÷ ó � � ú 	 ö õ ùú û ü ò ý þ ó � ÿ ú ô � ù ö õ ú � ô ù � � ú ö ó ö �
 ú ú � ú ô ÷ õ � ó ô � ú ø ù � � � ÷ � õ � 	 ÿ ÷ � ø � 	 � ô ÷ �ÿ ö 	 ø � ö ù � ÷ � ô ó � ô � ó õ ô ù ö ÷ ó �% & ' ( ( ) * + , - . ( ( * / / 0 1 ) 2 + 3 , ) & 24 . 5 . + ' . 5 6 5 ( ) ' ) * ) 2 ( 0 7 8 2 . 9 ) & : 2 ( 2 . 1 ; &< = > ? @ A A B C D E . 5 + 4 F G @ A E H I D D J K = * 1 1 . ,

L ' M & ) N . 5 . 5 + O ) * . 1 ) = ; = ' 9 9 . 5 K ) & 2 P 1 ' ) @' ( & 4 0 9 * N 3 ' . 4 2 5 ) 1 2 7 0 1 Q ' ( 2 . ( 2 4 0 5 ) 1 0 9 K. 5 + ) & 2 R 1 3 . 5 8 2 . 9 ) & : 2 ( 2 . 1 ; & 6 5 ' ) ' . ) ' S 2 TU ' 2 9 + ; 0 9 9 2 ; ) ' 0 5 0 7 1 . ) ( - . ( N . + 2 / 0 ( ( ' 3 9 23 , ) & 2 . ( ( ' ( ) . 5 ; 2 0 7 ) & 2 G . 5 ; 0 * S 2 1 V 1 2 .W 2 ) - 0 1 X 0 7 Q 1 * M R ( 2 1 ( TY Z [ \ ] [ ^ _ ^ ` a b [ ` c d e ] f g ` h Z ij ^ k d a l m n ^ h ` d o p iq d ` r [ [ n ^ ` ] g b ] i s \ d o [ t [ b u i^ b a v m w o g h h x [ [ ] [
Author affi liations: University of British 

Columbia, Vancouver, British Columbia, 

Canada (C.G. Himsworth, D.M. Patrick, 

K. Parsons, A. Feng); British Columbia 

Ministry of Agriculture, Abbotsford, British 

Columbia, Canada (C.G.Himsworth); and 

University of Guelph, Guelph, Ontario, 

Canada (J.S. Weese)

DOI: http://dx.doi.org/10.3201/eid1901.120897y z { z | z } ~ z �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � �   � � � � � � � � � � � � � � � � �¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ ­ ® ª « ² ³ � � �� � � � � � � � �   � � � �   � � � ´ µ � � ¶ · · ¸ ´ ¹ µ º » � ¼ �  � � ½ ¸ ¾ ¾ ¿ À � ¿ � � � � � Á ¾ � µ � � µ Â Ã ¾ � � � ¾ ¿ � � Ã · ¹´ � Ä � � � � ³ � � � � � � � � � � � � � � � � � � �   � � � � �� � � � � � � � � � � � � ¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « £ ª ° ¬ ª «� � ¿ ¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ Å­ ® ª « � � � � � � � � � � � � � � ¿ � � � � � � Æ � � � � � � � �� � � � � ´ µ � µ ¶ � ¼ µ ¸ ¼ � Ç » ´ Â �   � � ½ ¸ ¾ ¾ ¿ À � ¿ � � �� � Á ¾ � µ � � µ � · ¾ � � � � � � � � � ´ µ µ Â � µ � � µ Ã Â

Ã � � � � � È � � � � � ¿ � � � � � �   � � � � ¿ � � � � � � � ¿ �� � � � � � É � � � � � � � Á � � Ê � � �   � � � � � � � � � � � � � � � � �¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ ­ ® ª « � � � � � � �� � � � � � � � � � � � � � � � � � � ¸ � � ¿ � � � � � � � � ¿ � � � � � ÊË � � � � � � � � � � � � � � � � � � � � Ì � � � � � � � � � � �� � � Í � � � �   � ´ µ � � ¶ º Ç ¸ º Ã Ã » Â �   � � ½ ¸ ¾ ¾ ¿ À � ¿ � � �� � Á ¾ � µ � � � � � ¾ � � � Ç · Ã � ´ Ã ¹ Ç � ´ µ � � � µ � Ã Â Ç � À¼ � É � � �   � � � � É � � ¿ � Í � � � � � � � � É � � � � ³ �� � � � � � Ä � Á � � � � � ³ � � � � � � � � � � � � � � � �É � � Á � � � ¿ � � � � � � � ¿ � � � � � �   � � � � � � � � � � � � � �� � � � ¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ ­ ® ª « � �  � � � �   � � ¿ � � � É � � Î È � � ´ µ � � ¶ · ¸ � ´ ¹ ¹ Ç Ç �  � � ½ ¸ ¾ ¾ ¿ À � ¿ � � � � � Á ¾ � µ � � Ã ¹ � ¾ � � � � � � � �½ � � � � µ µ ´ ¹ ¹ Ç Çº � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ê¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ ­ ® ª « � � � � � �½ � � � � � � � � � � � � � Æ � � � � � � ´ µ � � ¶ � · Â ¸ º Ã » ¼ �  � � ½ ¸ ¾ ¾ ¿ À � ¿ � � � � � Á ¾ � µ � � � Ã · ¾ � � � ¿ ¼ ´ ¼ ¹· � � � � � � � � Á � � � � � � Á � � � � � � � � Ï � � � � �� � � � � � � ¿ � � � � � � � � � ¿ � � � � � � � � � ¿ �   � � �� � � � � Ê � � ½ � � � � �   � � � �   � � � � � � � � � � �� � � � � � � � ´ µ µ Â ¶ Ã º ¸ ´ ´ � » ¹ µ �   � � ½ ¸ ¾ ¾ ¿ À � ¿ � � �� � Á ¾ � µ � � µ Ç µ ¾ � µ ¼ µ Ç ¼ � µ Â µ ´ Â Ç Â Ç Ã ¹¹ � � � � � � � Ð � Ð � � � � � � �   � � � � � Ð � � � � � Ñ � � � � � � �� � � � � Î   � � � � � � � Í � � � � � � � � � � � � � � � � � �� � ½ � � À � � � � � � �   � ¿ Ê � � � ½ � � � � � � ¿ � � � � Ò � � �� � � � � Ê � � � Á � � � � � � ½ � � � � � � � � � � ½   � � � � � � � � �³ � � � � � � � � � � � � � � ´ µ � µ ¶ ¼ Ç ¸ ¹ · º » Â �   � � ½ ¸ ¾ ¾¿ À � ¿ � � � � � Á ¾ � µ � � � ´ Ç ¾ ³ � � � µ � ´ Ã ´ � µ ÂÇ � Ï � ¿ � � � Ï � � �   � � � Ë � � Ä � � � � ³ � � � � � � � � �� � � � � Ê ¿ � � � � � � � ½ � � � � � � � Ó ­ ° ª Ô � � ½ � � Á Ê � ��   � � � � � � � � Ë � � � � � � Ê � � �   � � � � � � � � � � � � � � � � �¡ ¢ £ ¤ ¥ ¦ § ¨ © ¨ © © ª « ¤ « ¬ ª ­ ® ¯ ¢ ¬ ° ± ¬ ­ ® ª « � Õ � ¸� � � � � � � � � � Ê �   � ´ � ¿ � � � � � � � � Õ � � � � �Ê � � � � � � � � � � �   � � � � � � � � � � � � � � � � � � � � � ½   � �� � � � � � � � � � � � � � � � ¸ Æ � � � � � � � � � � � ¿ � � � � � �Í � � � �   Õ � ½ � � � � � � � � � ¶ Ä � �   � � Á � � � � � � �Ö � � ¶ ´ µ � � � � ½ � Ç » � � ¶ � � � � � � � � º º � Ä � �   �� � Á � � � Ó � � Ô ¸ � � � � � � � � � � � � � � � Ê � � � � � � � �� � � � � Á � ¶ ´ µ � � �Â � Ä � � � � � � � � � Í � Í Ð � É � ½ � � � É ³ � � � � � �� � � Ä � � � Á � � � � � � � � � � � Ê ¡ ¢ ° ¬ ¤ ¢ ¨ × £ © ® § Å§ ª « ± ¨ ¯ ® § ® Ø ¨ ° ± ® « � � Ê � � � � � � Ù Æ � � � � � � � �� � � � � ´ µ µ Ç ¶ � ´ Ç ¸ ¼ � Â » ´ ´ �   � � ½ ¸ ¾ ¾ ¿ À � ¿ � � �� � Á ¾ � µ � � µ � · ¾ � � � � � � � � � ´ µ µ ¹ � � µ � µ � Â� µ � É � � � � Ú � � � � � � � � � � � � ¿ � � Á � � � � � � �� � � � Ê � � ¿ � � Á � � � � � � � � � � � � � � � � � � � � � � � ÁÕ � Ê � � � � � � � ´ µ � � ¶ � ¹ ¸ � � Ã ´ » ¼ �   � � ½ ¸ ¾ ¾ ¿ À � ¿ � � �� � Á ¾ � µ � Ã ´ µ � ¾ � � ¿ � ¹ µ · � � µ � Â ¹ Ç� ¿ ¿ � � � � Ê � � � � � � � � ½ � � ¿ � � � � ¸ �   � � � � � � �Í � � � � � � �   � � ¹ · ¹ � � Á � � � � � ½ � � � � � ¿ �� � � � � � Ê � � ¿ � � � � � � �   � � � � � � � � � Æ Ã � ´ � Ã �� � � � ¿ � ¶ � � � � � ¸ �   � � � � � � Í � � � � � � �   Û Á � � � � � � � �

Ü Ý Þ ß à á â à ã ä å æ å ç å æ è é ê ë ì å ß à ä ì ë ê í à æ î å ï å ß ß å ã ð ê à ä å ä æ Ý ã æ ñ ò ó ô õ ö ÷ ø ù ø ù ù ú û ô û ü ú ý þ ÿ ò ü � � ü ý þ ú ûå ä ë ß Ý æ à � ì ê ë í � å ß � � ë ê � Ý è ê Ý æ ä � � Ý ã ï ë � ç à ê � � ê å æ å ä î 	 ë ß � í Þ å Ý � 	 Ý ã Ý � Ý 
� ê � � 
 ä ë ß Ý æ à ã ë á � ä æ ê Ý å ã æ è é à � �� � � æ � � Ý � � � � æ � � Ý � � � � æ � � Ý � � � � æ � Ý ï �
b

ð ß Ý ï æ Ý í ä � � � �	 ß å ã � Ý í è ï å ã � � � �� ê è æ î ê ë í è ï å ã � � � �� Ý é æ ë í è ï å ã â â â â� å ã à � ë ß å � â â â â� à ã æ Ý í å ï å ã � â â âÜ à æ ê Ý ï è ï ß å ã à â â â �Ü å � à ï è ï ß å ã à â â â âÜ ê å í à æ î ë é ê å í � ä � ß ì Ý í à æ î ë � Ý � ë ß à â â â â� � å ã � é ê å ä æ å ã � � Ý ß ì ë é ê å ä æ å ã � â â â� å ì Ý í é å ã � â â â	 î ß ë ê Ý í é î à ã å ï ë ß â â â â� å æ ê ë ì � ê Ý ã æ ë å ã â â â â	 å é ê ë ì ß ë � Ý ï å ã � â â â� à ç ë ì ß ë � Ý ï å ã 
 â â â� ë � å ì ß ë � Ý ï å ã 
 â â â� Ý ã ï ë í è ï å ã â â â â�  ! " # $ % & ' ( ) $ * + , ' $ - % ( ' . ' # & ' / & ) ! % 0 ' - ( # 1 # 2 0 % / # ' & $ 3 $ 2 ) 4 ( # / # & # ( 5 ( ) $ ( # - 6 7 8 * 0 ) $ # $ ( ' - ( 9 : * $ ) - $ # ( # . ) 9 ; *# - ( ) 0 1 ) < # ' ( ) 7= > ? @ A B C ? D E F $ # < ) - ( # ! # ) < ( G 0 % 3 6 G < # 0 ) 2 ( 0 ) 4 ) ' ( 3 - # ( ( 5 4 # - 6 7



LETTERS

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 171

Subcutaneous 
Infection with 

Dirofi laria immitis 
Nematode in 

Human, FranceH I J K L M N O J I P Q R S T U P V K W X Y W ZU [ \ ] ^ L U P ] I _ N ` I a U S ` U b K I b c O J U _ ]O d L N ` O J K U b e f V e J U S L I e b S I N e _ L I SK L P P O g K J J K O g K J K U J ` U b c P L b L S J h I P [` L L i b j k K L ` U b _ O l O S g O S T U P J O g e L bS L U P T U P b L O _ _ L O S b I e J K L U b J L P S m P U S V L ZI ` S L N V U J b U S N N I g b Z U S N S L l L P J P U l ]L _ L N I e J I h m P U S V L j n _ J P U b I S I g P U c K ^L o U a O S U J O I S b K I ` L N U N O h h e b L b e f V e ]J U S L I e b L N L a U ` O J K I e J U f b V L b b j p L ]b e _ J b I h O S O J O U _ f _ I I N V I e S J q O I S I g P U a qU S N J L b J b h I P e P L U Z V P L U J O S O S L Z U S N _ O l L PL S d ^ a L _ L l L _ b ` L P L ` O J K O S P L h L P L S V LP U S g L b Z f e J b _ O g K J K ^ c L P L I b O S I c K O _ O Ur X j s t Y X u V L _ _ b v w x ` U b S I J L N Y a I S J K_ U J L P j k L P I _ I g O V P L b e _ J b h I P J I o I V U P O U b O b Zb V K O b J I b I a O U b O b Z J P O V K O S I b O b Z N O b J I a U ]J I b O b Z V ^ b J O V L P V I b O b Z U S N a O V P I y _ U P L a O Ur z U b b U ^ b x ` L P L S L g U J O l L j { I ` L l L P ZJ K L P L b e _ J I h U S M w R k | h I P } ~ � � � � � � �� � � � � ~ � � � � S L a U J I N L b ` U b c I b O J O l L j| h J L P b e P g O V U _ P L a I l U _ I h J K L S I N ]e _ L Z K O b J I c U J K I _ I g O V U S U _ ^ b O b b K I ` L N Uh L a U _ L S L a U J I N L b e P P I e S N L N f ^ U S U b ]c L V O y V O S � U a a U J I P ^ P L U V J O I S j H P U S b ]l L P b L b L V J O I S b b K I ` L N U c U P U b O J L ` O J KU N O U a L J L P I h z X X � a U S N U _ U ^ L P L NV e J O V _ L � W X � a J K O V i j H K L b e P h U V L I hJ K L V e J O V _ L K U N S e a L P I e b L o J L P S U _ Z V e ]J O V e _ U P Z _ I S g O J e N O S U _ P O N g L b j H K L S L a U ]J I N L K U N W e J L P O S L J e f e _ L b ` O J K I e Ja O V P I y _ U P L a O U Z Y O S J L b J O S U _ J e f L Z U S NU c I _ ^ a ^ U P O U S ] J ^ c L a e b V e _ U J e P L O S J L P ]P e c J L N f ^ W _ U J L P U _ V K I P N b j H K O b ` I P ab K I ` L N b O a O _ U P O J O L b J I U S O a a U J e P L} ~ � � � � � � ~ � � � � � � � h L a U _ L jH I O N L S J O h ^ J K L ` I P a Z ` L c L P ]h I P a L N � � p U a c _ O y V U J O I S I h UY W k P p � | g L S L h P U g a L S J r � x j � � pc P I N e V J b r R S J L P S U J O I S U _ � e V _ L I J O N Lk L � e L S V L � U J U f U b L � I _ _ U f I P U J O I SU V V L b b O I S S I j � � � X W X W Y x ` L P L V I a ]c U P L N ` O J K b L � e L S V L b N L c I b O J L N O S� L S � U S i j | S U _ ^ b O b b K I ` L N � W �b O a O _ U P O J ^ U S N \ � � V I l L P U g L ` O J KJ K L Y W k P p � | g L S L I h J K L } � � � � � � �

S L a U J I N L P L h L P L S V L b L � e L S V L r � L S ]� U S i U V V L b b O I S S I j � � W � W s � Y j Y x r � xf e J Y X X � b O a O _ U P O J ^ U S N Y X X � V I l L P ]U g L ` O J K J K L Y W k P p � | g L S L I h J K L} ~ � � � � � � ~ � � ~ � � ~ � ~ � S L a U J I N L P L h L P ]L S V L b L � e L S V L r � L S � U S i U V V L b b O I SS I j M n Y � � Y W � j Y x r   x jH I V I S y P a J K O b P L b e _ J Z ` L U a c _ O ]y L N V ^ J I V K P I a L V I o O N U b L Y r ¡ � ¢ ] Y xU S N O S J L P S U _ J P U S b V P O f L N b c U V L P W r R H k ]W x g L S L b f ^ e b O S g U N e c _ L o P L U _ ] J O a L� � p U b N L b V P O f L N r £ x j p L b e _ J b ` L P Lc I b O J O l L h I P } � ~ � � ~ � ~ � r R S J L P S U J O I S U _� e V _ L I J O N L k L � e L S V L � U J U f U b L � I _ ]_ U f I P U J O I S U V V L b b O I S S I j { M � s � s � s¤ Y X X � b O a O _ U P O J ^ U S N Y X X � V I l L P U g L` O J K J K L V I o ] Y g L S L I h J K L } � ~ � � ~ �� ~ � P L h L P L S V L b L � e L S V L ¥ U S N � L S � U S iU V V L b b O I S S I j � m [ � Y [ � [ j Y x r ¦ x U S NS L g U J O l L h I P J K L } � � � � � � � R H k ] W g L S L jH K L b L P L b e _ J b V I S y P a L N U S e S L o c L V J ]L N } � ~ � � ~ � ~ � b e f V e J U S L I e b O S h L V J O I SJ K U J ` I e _ N K U l L f L L S a O b N O U g S I b L N` O J K I e J a I _ L V e _ U P U S U _ ^ b O b j} � � � � � � � U S N } � ~ � � ~ � ~ � S L a U ]J I N L b U P L J K L a I b J V I a a I S b c L V O L bV U e b O S g N O P I y _ U P O U b O b O S J L a c L P U J LU S N J P I c O V U _ U P L U b j � I g b U S N V U J bU P L e b e U _ K I b J b Z U S N a U O S l L V J I P b U P L§ � ¨ � � Z © ª � � ¢ Z U S N § � � � « � � � � b c c ja I b � e O J I L b r ¬ x j R S N I g b U S N V U J b Z } �~ � � ~ � ~ � S L a U J I N L b V U e b L b L l L P L O S ]h L V J O I S b J K U J U h h L V J _ e S g l L b b L _ b U S NK L U P J V U l O J O L b j R S K e a U S b Z J K O b S L a U ]J I N L O b a U O S _ ^ P L b c I S b O f _ L h I P f L S O g SU b ^ a c J I a U J O V c e _ a I S U P ^ S I N e _ L b Zf e J } � � � � � � � S L a U J I N L b e b e U _ _ ^ O S ]N e V L c L P O I V e _ U P I P b e f V e J U S L I e b _ L ]b O I S b Z U b O S I e P c U J O L S J r ¬ x jn S J O _ W X X Y Z J K P L L U P L U b O S M e P I c Lr R f L P O U S � L S O S b e _ U Z b I e J K L P S m P U S V L ZU S N R J U _ ^ x ` L P L g P L U J _ ^ U h h L V J L N f ^N O P I y _ U P O U b O b j R J b O S V O N L S V L K U b b O S V LO S V P L U b L N O S U S O a U _ b Z U S N L c O N L a O I ]_ I g O V b e P l L ^ b b K I ` L N b c P L U N I h f I J KS L a U J I N L b c L V O L b J I U P L U b c P L l O ]I e b _ ^ h P L L I h } ~ � � � � � � ~ � S L a U J I N L b Zb e V K U b � L P a U S ^ U S N L U b J L P S M e P I c Lr p I a U S O U Z � P I U J O U Z k L P f O U Z � e _ g U P O U Z� d L V K p L c e f _ O V Z U S N p I b J I l P L g O I SO S p e b b O U x r ­ x j R S V P L U b L N J P U S b c I P JI h a O V P I y _ U P L a O V c L J b J K P I e g K I e JM e P I c L Z f e O _ N O S g V I S b J P e V J O I S U S N

I J K L P K e a U S U V J O l O J O L b O S S L ` U P L U b ZL a L P g L S V L I h S L ` V I a c L J L S J l L V ]J I P b r b e V K U b K O g K _ ^ U N U c J U f _ L § � �� � ® � � ~ ¡ � ª � a I b � e O J I L b x Z U S N V _ O a U J LV K U S g L b U h h L V J L N J K O b b c P L U N r ¬ x j � _ O ]a U J L V K U S g L b O S N O P L V J _ ^ O S � e L S V L NU f e S N U S V L I h a I b � e O J I L b O S b c L V O y VU P L U b Z J K L O P c L P O I N I h U V J O l O J ^ Z U S N N L ]l L _ I c a L S J I h } ~ � � � � � � ~ � S L a U J I N L bO S l L V J I P b r ¬ x j H K e b Z O S V O N L S V L I h K e ]a U S N O P I y _ U P O U b O b O b U _ b I L o c L V J L N J IO S V P L U b L Z U _ J K I e g K a U S ^ U b ^ a c J I a ]U J O V O S h L V J O I S b U P L S I J N O U g S I b L N jm L ` L P J K U S z X V U b L b I h K e a U S } j~ � � ~ � ~ � O S h L V J O I S b K U l L f L L S P L c I P J L NO S M e P I c L b O S V L Y � \ Y Z O S V _ e N O S g I S _ ^ [O S m P U S V L j T I P L I l L P Z Y � I h J K L b L V U b L b` L P L � e L b J O I S L N f ^ � U a c O g _ O I S L L JU _ j r ¯ x f L V U e b L I h e S P L _ O U f _ L N O U g S I b ]J O V J I I _ b r b L P I _ I g O V J L b J O S g ` O J K I e J US L g U J O l L V I S J P I _ x I P U J ^ c O V U _ K O b J I ]_ I g O V V P O J L P O U j | _ J K I e g K I J K L P V U b L b U J ]J P O f e J L N J I } � ~ � � ~ � ~ � S L a U J I N L b K U l Lf L L S P L c I P J L N Z ` L h I e S N I S _ ^ Y V U b L O SM e P I c L U J J P O f e J L N J I } � ~ � � ~ � ~ � S L a U ]J I N L b h I P ` K O V K J K L N O U g S I b O b ` U b V I S ]y P a L N f ^ � � p r ° x j� L y S O J O l L N O U g S I b O b I h N O P I y ]_ U P O U b O b P L a U O S b U N O h y V e _ J V K U _ _ L S g L j� I S O S l U b O l L J L b J b r a U O S _ ^ N O P I y _ U P ]O U _ b L P I _ I g O V U b b U ^ b x _ U V i b L S b O J O l O J ^ Zb c L V O y V O J ^ Z U S N b J U S N U P N b J I f L V I S ]b O N L P L N P L _ O U f _ L a L J K I N b r ¬ x j n S J O _P L V L S J _ ^ Z J K L b J U S N U P N J L b J ` U b K O b J I ]_ I g O V O N L S J O y V U J O I S I S J K L f U b O b I h N O ]U a L J L P I h J K L S L a U J I N L Z J K O V i S L b b I hJ K L V e J O V _ L Z S e a f L P U S N N O b J P O f e J O I SI h J K L y f L P b O S J K L a e b V e _ U P _ U ^ L P ZU S N b J e N ^ I h L o J L P S U _ V e J O V e _ U P P O N g L br ¯ x j { I ` L l L P Z N O U g S I b O b f ^ K O b J I c U J K ]I _ I g O V U S U _ ^ b O b a U ^ f L e S P L _ O U f _ L O h` I P a b U P L O a a U J e P L I P b e f ± L V J L N J IS L V P I c b ^ Z U S N } � ~ � � ~ � ~ � S L a U J I N L ba U ^ f L a O b O N L S J O y L N U b } � � � � � � �S L a U J I N L b j² e P V U b L O S N O V U J L b J K L N O h y V e _ J O L b` O J K K O b J I c U J K I _ I g O V U S U _ ^ b O b r L j g j ZJ K L S L a U J I N L b K I ` L N b O a O _ U P O J ^ ` O J K} � � � � � � � S L a U J I N L b f L V U e b L I h L o J L P ]S U _ V e J O V e _ U P P O N g L b x j { I ` L l L P Z e b O S gl U _ O N U J L N a I _ L V e _ U P J L V K S O � e L b r £ ³ ¦ x Z` L b K I ` L N J K U J O S h L V J O I S ` O J K } � ~ � �� ~ � ~ � S L a U J I N L b ` I e _ N K U l L f L L S



LETTERS

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

´ µ µ ¶ · ´ ¶ ¸ ¹ º » ¼ ½ ´ · ¾ ¼ ¿ ´ ½ À ¹ ¼ · Á ´ Â ¾ ¼ ¶ ·Ã ¼ ¾ Ä Å Æ Ç È É È Ê Ë · ´ Ì À ¾ ¶ ½ ´ ¹ Í Î Ä ¸ ¹ Ï Ã ´Ð ´ º ¼ ´ Ñ ´ ¾ Ä À ¾ Ò Ó Ô Õ Ð À ¹ ´ ½ ¼ ½ ´ · ¾ ¼ ¿ Â À ¾ ¼ ¶ ·¹ Ä ¶ ¸ º ½ Ð ´ Â ¶ · ¹ ¼ ½ ´ µ ´ ½ À ¹ À · ´ Ã ½ ¼ À Ö Õ· ¶ ¹ ¾ ¼ Â Ì ´ ¾ Ä ¶ ½ Á ¶ µ ½ ¼ µ ¶ ¿ º À µ ¼ À ¹ ¼ ¹ Í× Ø Ù Ú Û Ü Ý Þ Þ Ø ß à × Ø á á â Ý ã Ù × Ý ä ä Ý Ü å àæ â Ø ç ä ã Þ × Ø ç è àé ã Ø å ê ë â Ý ä Ý ì ì ã í Ø ä ã Þ àé ã Ø å ê î Ø ì á Ý Þ á ã ï Ü Ù ç Ø Ù Ú àð ã å Ø Ù Ú ë Ý Ø ç ç Ü Ù ñ àØ å Ú ë â Ý ä Ý ì ì ã ë Ø ç Ü ä Ø
Author affi liations: Assistance Publique–

Hôpitaux de Marseille, Marseille, France 

(M. Foissac, M. Million, C. Mary, J.-P. 

Dales, R. Piarroux, P. Parola); Aix-Marseille 

Université, Marseille (M. Foissac, M. Mil-

lion, C. Mary, J.-P. Dales, P. Parola); and 

Hôpital d’Instruction des Armées Sainte-

Anne, Toulon, France (J.-B. Souraud)

DOI: http://dx.doi.org/10.3201/eid1901.120281ò ó ô ó õ ó ö ÷ ó øù ú û ü ý ü þ û ÿ � � � ý � � � ÿ û � � � � ü � ÿ � � 	 	 ü 
 ÿû � � � � ü � ÿ � ý 	 � þ 	 ü � ý � ú 
 ü � � � � � � � � ü �� ü � � � � � � ü � � � � � � � � ý 	 � ü � � � � þ � � ý � �� � � � � � ü ý � þ � � � ü � � 	 ü � ü � þ � ü ý � ý � � � � � � ! " � � " � # # � $ � % þ � � � � � �  ! " � � " � & ' & ( %ü � � þ � ü � � � � � 	 ü � � � 	 þ � ) � ý ý � ú * � � � þ 	 þ �� ü � ý � ú + , ù , - ù . + / ù 0 , 1 2 ú � � � � / 3 3 � � ú � ý ü úý 	 � 3 ù , ú ù , ù 0 3 4 ú � � � � þ 	 ú + , ù , ú , 5 ú , + .+ ú � ý � � � 	 � 6 ÿ 
 ý � þ � � � ÿ 7 	 � � � � 	 8 ÿ 
 � �� þ � � û ÿ 9 ü � � � � : ; ÿ 7 � 	 � : * ÿ � � þ � ú� � � �  ! " � � " � & ' & ( % ü � � � � � ü ý � þ � � � ý � �� ý � ü � þ � � � � � ü � � ý � � � � � � þ � ü � ü � ú 
 � � 	 �< � � � � � ; ü � ú + , , = - ù > / ù ? 5 5 1 0 ú � � � � / 3 3 � � ú � ý ü úý 	 � 3 ù , ú 2 + , ù 3 � ü � ù > ù ù ú , = , = 2 02 ú 
 � þ � � 
 ÿ : þ � � @ ÿ A þ � � û ÿ B � þ � � B ÿ: þ � � � ÿ A þ � � B ÿ � � þ � ú � ý � � � � � þ 	 � � þ 	 �þ � � � 	 ü C þ � ü ý � þ � � � � � � ý � � � � � ü � þ � þ � � � ü �ý � � � � �  ! " � � " � # # � $ � % ý � � � ü � þ ) þ � � �ý � � D < þ � � ù + 6 	 ; 9 8 � � � � � ú * � � � þ 	 þ �� ü � ý � ú + , , = - ù 0 , / ù . > 1 = ú � � � � / 3 3 � � ú � ý ü úý 	 � 3 ù , ú ù , ù 0 3 4 ú � � � � þ 	 ú + , , ? ú ù , ú , > 25 ú � þ � 	 ý � þ � 6 ÿ ; þ � � þ � � @ ý 	 	 � � � ÿ 8 � � ý � � ü þ û ÿû � � � � ü � ÿ @ 	 þ � � 	 � þ ; ÿ D � 	 þ � � ý ; ÿ � � þ � ú8 � � � � � � 	 � þ � � � ü � � � ý � � � � 	 þ � � � � þ ü � 	 � þ � �� ü ý � þ � � þ � � ý 	 � � � � � � � � � ü ý � ý � þ � � � ü � � � 	 �� � � ü þ � ü ý � ) � � E � � � � � � �  ! " � � " � # # � $ � % þ � �� � � �  ! " � � " � & ' & ( % ü � � ý � � þ � � � ý � F � ü � ý � � ú* � � � þ 	 þ � ü � ý � ú + , ù + - ù ? > / ù ? ù 1 > ú � � � � / 3 3� � ú � ý ü ú ý 	 � 3 ù , ú ù , ù 0 3 4 ú � � � � þ 	 ú + , ù ù ú ù , ú , 2 ?> ú D � 	 þ � � ý ; ÿ ; ü � ü C ; û ÿ ; þ � � þ � � @ ý 	 	 � � � ÿ� þ � ü 	 þ � � ü � ÿ � � 8 � � � ü � þ < 9 ÿ � � 8 � � � ü � þ� 9 ÿ � � þ � ú 
 � � þ � ü � � 	 þ ý � � � þ 	 G � þ 	 ü þ � ü �� þ � � � � ) � � � � �  ! " � � " � � ú ÿ � � � þ � ý � � ÿ H 	 þ �C ü � ú 
 � � 	 � < � � � � � ; ü � ú + , ù ù - ù . / ? 0 2 1 0 ú� � � � / 3 3 � � ú � ý ü ú ý 	 � 3 ù , ú 2 + , ù 3 � ü � ù . , > ú ù , , = ù 0

0 ú 6 ü � I � � ÿ 6 ü � � � � � � � þ � � ÿ � ý 	 � � I � � ÿû ý � C � � � C � � ü � � � � J ÿ � � � � þ � ý < ÿ � þ 	 	 � � I �
 ÿ � � þ � ú 
 � � þ � þ � � þ � ü � þ � � ü 	 ý G � þ 	 ü þ � ü � /� � � � � � 	 � � � � � ý � þ C ý ý � ý � ü � � ý � þ ü � ú � � ü �� ü � 	 ý ) ü ý � � � � ú + , ù + - + > / > , . 1 5 5 ú � � � � / 3 3� � ú � ý ü ú ý 	 � 3 ù , ú ù ù + ? 3 � � � ú , , , ù + � ù +. ú � ý 	 � � I � � ÿ � þ 	 	 � � I � 
 ÿ û ý � C � � � C � � ü � � � �J ÿ � � � � þ � ý � 
 � 	 � � � � � C < ú 
 � þ 	 � E ý 	 � � ü � �� þ � � K � � � �  ! " � � " � # # � $ � % L þ � � � � � ü 	 � � � �� ý 	 � ü � 
 � 	 ý � � / � � E � ü � � 	 ü ) � � ü ý � � 	 � � � � ú� 	 ý � � � � � � ü ý � ú + , ù + - 2 / ù = 0 ú � � � � / 3 3 � � ú � ý ü úý 	 � 3 ù , ú 2 2 ? = 3 � � � � � ú + , ù + ú , , ù = 0? ú � þ � � ü � � ü ý � � 6 ÿ � ü � þ � ü � ÿ û � � � ü � � � � ü 8 ú ; ü �	 ý G � þ 	 ü þ � � � � þ � � þ � � � ü � � � � D � � : ý 	 � � ÿþ � � 	 ü ) � � � � � ý � � � �  ! " � � " � # # � $ � % / þ � 	 ü � ü � þ �þ � þ � � � ü � ú 
 ü � � ý � þ � � ý � ý � � ú + , , = - > 5 / ù = + 1+ , 5 ú � � � � / 3 3 � � ú � ý ü ú ý 	 � 3 ù , ú ù ù ù ù 3 4 ú ù 2 0 > �+ > > = ú + , , ? ú , 2 ù = . M þ ú �= ú 8 � � � � ü � � D ÿ 7 	 þ � � 	 � 
 ÿ � ý 	 þ � ÿ H þ 	 � ý �� ü � ý 8 ÿ H � � � � � � � ü � ÿ � ü � þ � ü � ú 8 � þ � � ý �� � � þ � � ý � 4 � � � � ü � þ � � ü 	 ý G � þ 	 ü ý � ü � ) � � � � � � ! " � � " � # # � $ � % ü � < � þ � � ú * � � � ý 	 H ý 	 � � B ý ý �� ý � ü � ; ü � ú + , ù ù - ù ù / 5 > ù 1 + ú � � � � / 3 3 � � ú � ý ü úý 	 � 3 ù , ú ù , ? = 3 � ) C ú + , ù , ú , , 0 .8 � � 	 � � � � ý 	 � ý 	 	 � � � ý � � � � � � / � � ü � ü � � � � þ 	 ý � þ ÿ< � � � ü � � � 
 ý � � ü � þ � ý � N � ü � � 	 � ü � þ ü 	 � � � � þ � þ � ü � �< � � � � � ü � � � � � � � @ 	 ý � ü � þ � � � ÿ � � � � 	 � 
 ý � � ü � þ � �N � ü � � 	 � ü � þ ü 	 � 9 ý 	 � ÿ ù 2 , ù > � þ 	 � � ü � � � ÿ � 	 þ � � � -� � þ ü � / � � ü � ü � � � ú � þ 	 ý � þ O � � ü � � þ � � ú � 	
Neurocysticercosis 

on the 
Arabian Peninsula, 

2003–2011P Q R S T U V W R Q X Y Z ´ ¸ µ ¶ ÕÂ » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ ¶ Â Â ¸ µ ¹ Ã Ä ´ · Ä ¸ Ì À · ¹Ð ´ Â ¶ Ì ´ ¼ · ¾ ´ µ Ì ´ ½ ¼ À ¾ ´ Ä ¶ ¹ ¾ ¹ ¶ Á ¾ Ä ´¾ À [ ´ Ã ¶ µ Ì \ ] È Ê ^ ] Ë _ ` ^ a b Ð » ¼ · Ö ´ ¹ ¾ ¼ · Ö¼ ¾ ¹ ´ Ö Ö ¹ À Á ¾ ´ µ Â ¶ · ¾ À Â ¾ Ã ¼ ¾ Ä À \ ] È Ê ^ ]¹ [ [ Í Â À µ µ ¼ ´ µ Í Î Ä ¼ ¹ [ À µ À ¹ ¼ ¾ ¼ Â ½ ¼ ¹ ´ À ¹ ´ ¼ ¹´ · ½ ´ Ì ¼ Â ¾ ¶ Ì ¶ ¹ ¾ ¶ Á ¾ Ä ´ ½ ´ Ñ ´ º ¶ [ ¼ · ÖÃ ¶ µ º ½ Ï Ã Ä ´ µ ´ ¼ ¾ µ ´ [ µ ´ ¹ ´ · ¾ ¹ À º ´ À ½ ¼ · ÖÂ À ¸ ¹ ´ ¶ Á À Â c ¸ ¼ µ ´ ½ ´ [ ¼ º ´ [ ¹ » d e f Í g ·Â ¶ · h ¸ · Â ¾ ¼ ¶ · Ã ¼ ¾ Ä À · ¼ · Â µ ´ À ¹ ¼ · Ö· ¸ Ì Ð ´ µ ¶ Á ¼ Ì Ì ¼ Ö µ À · ¾ ¹ Á µ ¶ Ì ½ ¼ ¹ ´ À ¹ ´ Õ´ · ½ ´ Ì ¼ Â À µ ´ À ¹ Ï ¾ Ä ´ µ ´ Ä À ¹ Ð ´ ´ · À µ ´ Â ´ · ¾¼ · Â µ ´ À ¹ ´ ¼ · ¾ Ä ´ · ¸ Ì Ð ´ µ ¶ Á [ À ¾ ¼ ´ · ¾ ¹Ã ¼ ¾ Ä À ½ ¼ À Ö · ¶ ¹ ¼ ¹ ¶ Á · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹¼ · ¼ · ½ ¸ ¹ ¾ µ ¼ À º ¼ i ´ ½ Â ¶ ¸ · ¾ µ ¼ ´ ¹ Í

j · ¾ Ä ´ Ð À ¹ ¼ ¹ ¶ Á ¾ Ä ´¼ · Â ¶ µ µ ´ Â ¾ À ¹ ¹ ¸ Ì [ ¾ ¼ ¶ · ¾ Ä À ¾ Ä ¸ Ì À ·· ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ ½ ¶ ´ ¹ · ¶ ¾ ¶ Â Â ¸ µ¼ · Â ¶ ¸ · ¾ µ ¼ ´ ¹ ¼ · Ã Ä ¼ Â Ä µ ´ º ¼ Ö ¼ ¶ ¸ ¹º À Ã ¹ [ µ ¶ Ä ¼ Ð ¼ ¾ ¹ Ã ¼ · ´ Ð µ ´ ´ ½ ¼ · Ö À · ½Â ¶ · ¹ ¸ Ì [ ¾ ¼ ¶ · ¶ Á [ ¶ µ k Ï ¾ Ä ´ ½ ¼ ¹ ´ À ¹ ´ Ä À ¹Ð ´ ´ · Â ¶ · ¹ ¼ ½ ´ µ ´ ½ · ¶ · ´ l ¼ ¹ ¾ ´ · ¾ ¼ · m ¸ ¹ º ¼ ÌÂ ¶ ¸ · ¾ µ ¼ ´ ¹ ¶ Á ¾ Ä ´ n µ À Ð Ã ¶ µ º ½ Í o ¶ Ã ´ Ñ ´ µ Ï¹ [ ¶ µ À ½ ¼ Â Â À ¹ ´ ¹ Ã ´ µ ´ µ ´ [ ¶ µ ¾ ´ ½ ½ ¸ µ ¼ · Ö¾ Ä ´ º À ¹ ¾ p ½ ´ Â À ½ ´ ¹ ¶ Á ¾ Ä ´ p q ¾ Ä Â ´ · ¾ ¸ µ » ÏÌ À ¼ · º » ¼ · ¼ Ì Ì ¼ Ö µ À · ¾ ¹ Á µ ¶ Ì g · ½ ¼ À Ï À · ½¹ ´ Ñ ´ µ À º Â À ¹ ´ ¹ ´ µ ¼ ´ ¹ Ä À Ñ ´ ¹ ¸ Ö Ö ´ ¹ ¾ ´ ½ ¾ Ä À ¾¾ Ä ´ [ µ ´ Ñ À º ´ · Â ´ ¶ Á · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹¼ · ¾ Ä ´ n µ À Ð Ã ¶ µ º ½ Ä À ¹ Ð ´ ´ · ¼ · Â µ ´ À ¹ ¼ · Ö¶ Ñ ´ µ ¾ Ä ´ [ À ¹ ¾ Á ´ Ã » ´ À µ ¹ Ín m ´ ½ º ¼ · ´ À · ½ Ì À · ¸ À º ¹ ´ À µ Â Ä ¶ Á¾ Ä ´ º ¼ ¾ ´ µ À ¾ ¸ µ ´ ¼ ½ ´ · ¾ ¼ ¿ ´ ½ r µ ´ [ ¶ µ ¾ ¹ ¶ Á s t[ À ¾ ¼ ´ · ¾ ¹ Ã ¼ ¾ Ä · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ ¶ ·¾ Ä ´ n µ À Ð ¼ À · Ò ´ · ¼ · ¹ ¸ º À ½ ¸ µ ¼ · Ö p q q s up q v v d w u x f Í j Á ¾ Ä ´ ¹ ´ [ À ¾ ¼ ´ · ¾ ¹ Ï s q Ã ´ µ ´Á µ ¶ Ì y ¸ Ã À ¼ ¾ Ï z Á µ ¶ Ì { À ¸ ½ ¼ n µ À Ð ¼ À ÏÀ · ½ | Á µ ¶ Ì } À ¾ À µ Í m ´ À ·
±

{ ~ À Ö ´ ¶ Á¾ Ä ´ ¹ ´ [ À ¾ ¼ ´ · ¾ ¹ Ã À ¹ v � Í t
±

v s Í | » ´ À µ ¹d À Ö ´ µ À · Ö ´ p u | | » ´ À µ ¹ f Ï À · ½ p z d � | � fÃ ´ µ ´ Ã ¶ Ì ´ · Í Î Ã ´ · ¾ » Õ Á ¶ ¸ µ [ À ¾ ¼ ´ · ¾ ¹d � p � f Ã ´ µ ´ � v � » ´ À µ ¹ ¶ Á À Ö ´ Í { ´ ¼ i ¸ µ ´ ¹Ã ´ µ ´ ¾ Ä ´ [ µ ¼ Ì À µ » Ì À · ¼ Á ´ ¹ ¾ À ¾ ¼ ¶ ·¶ Á · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ ¼ · s z d t q � f[ À ¾ ¼ ´ · ¾ ¹ Í Î Ã ¶ ¶ Á ¾ Ä ´ µ ´ Ì À ¼ · ¼ · Ö [ À ¾ ¼ ´ · ¾ ¹Ä À ½ Á ¶ Â À º · ´ ¸ µ ¶ º ¶ Ö ¼ Â ½ ´ ¿ Â ¼ ¾ ¹ Ï v Ä À ½Â ¶ Ö · ¼ ¾ ¼ Ñ ´ ½ ¼ ¹ ´ À ¹ ´ Ï À · ½ v Ä À ½ ½ ¼ ¹ ´ À ¹ ´¾ Ä À ¾ Ã À ¹ Á ¶ µ ¾ ¸ ¼ ¾ ¶ ¸ ¹ º » ½ ¼ ¹ Â ¶ Ñ ´ µ ´ ½ ÍZ ´ ¸ µ ¶ ¼ Ì À Ö ¼ · Ö ¹ ¾ ¸ ½ ¼ ´ ¹ ¹ Ä ¶ Ã ´ ½[ À µ ´ · Â Ä » Ì À º Ð µ À ¼ · Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ ¼ ·¾ Ä ´ s t [ À ¾ ¼ ´ · ¾ ¹ ¾ Ä À ¾ À [ [ ´ À µ ´ ½ À ¹ v ¶ µp ´ · Ä À · Â ¼ · Ö º ´ ¹ ¼ ¶ · ¹ ¼ · s | [ À ¾ ¼ ´ · ¾ ¹d Â ¶ º º ¶ ¼ ½ À º Â » ¹ ¾ ¹ f À · ½ À ¹ Ñ ´ ¹ ¼ Â ¸ º À µÂ » ¹ ¾ ¹ ¼ · z [ À ¾ ¼ ´ · ¾ ¹ Í � · i » Ì ´ Õ º ¼ · k ´ ½¼ Ì Ì ¸ · ¶ ´ º ´ Â ¾ µ ¶ ¾ µ À · ¹ Á ´ µ Ð º ¶ ¾ ¾ ¼ · Ö ¶ Á¹ ´ µ ¸ Ì ½ ´ ¾ ´ Â ¾ ´ ½ À · ¾ ¼ Ð ¶ ½ ¼ ´ ¹ À Ö À ¼ · ¹ ¾Â » ¹ ¾ ¼ Â ´ µ Â ¼ ¼ · v p d t v � f ¶ Á p s [ À ¾ ¼ ´ · ¾ ¹¾ ´ ¹ ¾ ´ ½ Í Î Ã ´ º Ñ ´ [ À ¾ ¼ ´ · ¾ ¹ µ ´ Â ´ ¼ Ñ ´ ½Â » ¹ ¾ ¼ Â ¼ ½ À º ½ µ ¸ Ö ¾ Ä ´ µ À [ » À · ½ r Ð ¼ ¶ [ ¹ »¹ [ ´ Â ¼ Ì ´ · ¹ ¶ Á Ð µ À ¼ · º ´ ¹ ¼ ¶ · ¹ Ã ´ µ ´¶ Ð ¾ À ¼ · ´ ½ Á µ ¶ Ì r [ À ¾ ¼ ´ · ¾ ¹ d Î À Ð º ´ f Ín Â Â ¶ µ ½ ¼ · Ö ¾ ¶ Â ¸ µ µ ´ · ¾ º » À Â Â ´ [ ¾ ´ ½½ ¼ À Ö · ¶ ¹ ¾ ¼ Â Â µ ¼ ¾ ´ µ ¼ À Ï s p [ À ¾ ¼ ´ · ¾ ¹ Ä À ½½ ´ ¿ · ¼ ¾ ¼ Ñ ´ · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ À · ½ rÄ À ½ [ µ ¶ Ð À Ð º ´ · ´ ¸ µ ¶ Â » ¹ ¾ ¼ Â ´ µ Â ¶ ¹ ¼ ¹ d � f ÍÔ ´ ¹ ¸ º ¾ ¹ ¶ Á ¾ ´ ¹ ¾ ¼ · Ö Á ¶ µ \ ] È Ê ^ ] ¹ [ [ Í´ Ö Ö ¹ ¼ · Á ´ Â À º ¹ À Ì [ º ´ ¹ Á µ ¶ Ì s [ À ¾ ¼ ´ · ¾ ¹Ã ´ µ ´ · ´ Ö À ¾ ¼ Ñ ´ Í g · Â ¶ · ¾ µ À ¹ ¾ Ï Á ´ Â À º´ l À Ì ¼ · À ¾ ¼ ¶ · ¹ ¶ Á Ä ¶ ¸ ¹ ´ Ä ¶ º ½ Â ¶ · ¾ À Â ¾ ¹



LETTERS

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 173

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � �� � � �   � � � � � � � � � � ¡ � � � � � � ¢ � � � � � � � �� � � � £ � ¤ � � ¥ � � ¦ � � � � � � � � � �   � � � � �� � � � � � ¤ � � � § ¨ � � � � � � � � � � � � � � � � � �� � � � � � © � � � � � � � � ª � � � � � « � � � � � � � �� � � �   � � � � � � � � � � � � § � � � � � ¬ � ­ � � © � �� � � � � � � ® � � � � � � � � � � � � ¡ � � � � £ � ¤ � �¥ � � ¦ � � � � � � �   � � � � � � � � � � � © � � � �� � ¤ � � ¯ � � � � � � � � � � � � � � � � � ® � � � � � � �� � � � � « � � � � � ° � � � � � � � � � � � � � � � �� � � � ± ¤ � � � � ¡ ² � � � � � ± ¤ � � � � �� � � �   � � � � � � ³ � � � � � � � � © � � � � � � � � �� � � � � � � ® � � � � � � � � � � � � ´ � � � � ­ § ª � � � � µ �£ � ¶ � � � � � � � � � ² � ± ¤ � � � � � � � � �   � � � � � �� � � � © � � � � � � � � � � � � � � � � ® � � � � � � �� � ¤ � � � � � � � � � ¯ � � © � � � � � � � � � � � � �· � � � � � � � � ¤ � � � § � � � � � � � � � � � � � � � � � ­ §� � � ¦ � � � � � � � � � � � � � � � ¦ § ³ � � � � � � � �� � � � � � ¬ � � � � ¤ © © � � � � � � � �� � � � ¤ � ¦ � � � � � � � � � � � � � � � �� � ¤ � � � § � � � � � � � � � � � � � � � � ¥ � � ¦ � � �¸ � � � � � ¤ ­ � � � � � � � � � � � � © � ¹ � � �� � � � � � � � � � ¤ � � � � � � � � � ¤ � ¡ � � �� � � § � � � ¤ � � � � � � � � � ­ � � § � � � � ­ � � �� � � � � � ­ � § � � ¦ � ¦ § � � � � � � � � � �� � ¤ � � ¯ � � � � � � � � � � � � � � � � � ® � � � � � � �� � � � � � ¥ ­ � � � ¤ © � � � � � � � � � � � � © © �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � ¡ � � � � ­ � ¯ � ­ § � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � § � � � ¯ � �

� � � � ¤ © � � � � � § © � � � � � � � � � ­ � � © � �� � � � � � � � ¤ � � � � � � � � � � � ­ § ¦ § � � �� � � � ­ º � � � ­ � � ¤ � � �» � ¤ � � � § � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � ¼ ¤ � � � � � � � � � � ¤ � � �� � � � � � � � � � � � � ½ ¾ ¿ À � Á Â � � � � � � � � � ¡� � � � � � � � � � � � � � � � � � � � � � � � � ¤ � � �� � � � � � � � � � � � ´ Ã µ � ¥ ­ � � � ¤ © � � � � � �� ¤ � ¦ � � � � § � � � � � � ­ ­ � � � � � � � � �¥ � � ¦ � � � ¸ � � � � � ¤ ­ � ¡ � � � � � � � � � �� � � � � � � � � � � � � � � � � � ¤ � � � � � � � � � � � �� � © � � � � ¬ � � § § � � � � � © � � � � � � � � � � � � ¬ �� � � � � � � � � � � � � � � � � � � � � � � � ¬ � ­ � � � �� � � � ¤ � � � § � � � � � � � � � � � � � � � � ¤ � � � � � � � � �� � � � � �� � � � � � � � � � � � � � � � � � � � ¶ � � � � � � � �� � � � ¤ � � � § � � � � � � � � � � � � � � � ¤ � � � � � �� � � � � � � � © � � � � � � � � � ­ � � � � � � � �� ¦ � � � ¬ � � � � � � � � � � � � � � � � ª � � � � ¡� � � � ¡ � � � � � � � § � � ­ ¦ � � � � � § � � � � � � � � � �� � � � � ¤ � � � � � � � � � ­ � � � � � � � � � ´ Ã Ä µ �� � � � ¦ � � � © � � � � � � � � � � � � � � � � � � �� � � � � � � � � �   � � ¦ § � � ¬ � ­ � � � � � � � � �� � ² � � � � � � � § � � ­ ¦ � � � � � § � � � � � � � �� � ­ � � � � ­ � � � © � � � � � � � ¤ � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � ¯ � � �� � � � � � � � � � ¬ � � � � � � � � � � � � � � � � � � � �� � � � � � Å � � � � � � � � � � ­ � � � © � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � ¬ � ¤ � � § � � � �� � � � � � ¦ ­ � � � � � � � � � � � � � � � � � � � � ¸ � � � � �� � � � � � � � � � � � � � � � � � � © � � � � � � � � � � � � � �� � � � � ¤ � � � § � � � � � � � � � � � � � ­ ­ � � � ¦ ­ �� � � � � � � � � � � © � � � � � � � � � � � � � � � � ¡

� ¦ ¬ � � � � � © � � � � � � � � � � � � � ¤ � � � � � � � � � §� ¤ � © � � � ­ � � � � � � ¤ � � � ´ Æ µ �� � � � � � ¬ � ­ � � � � � � � � � � � � � � � �� � � � ¤ � � � § � � � � � � � � � � � � � � � � ¥ � � ¦ � � �¸ � � � � � ¤ ­ � � � ¤ � ¯ � � � � ¡ � � � � � � §� � � � � � � © � � � � � � � ¬ � ¦ � � � � � � � � � � � �· � � � ¤ ­ � � � § � � � � � � � � © � � � � � � � � � ­ ­� � ­ � � � � � � � � � � � � � � � � � � � � � � � � �� � � ¬ � ­ � � � � � � � � � � � � � � � � � � � � � � �¥ ­ � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � © � � ¤ � � � � ­ � � � � � � � � �� � � � ¤ � � � § � � � � � � � � � � � � � � � � � � � � � ­ ­� � � ¦ ­ � � � � � � � � � � � � � � � � � � � � ­ � � ¤ � � � �� � � � � � � � � � � � � � � � � ¤ � � � � � � � � � �� � � � � � � � � � � �Ç È É Ê Ë Ì Í Î Ï Ð Ñ Ë Ò Ó Ó Ô
Author affi liation: Hospital-Clínica Kennedy, 

Universidad de Especialidades Espíritu 

Santo, Guayaquil, Ecuador

DOI: http://dx.doi.org/eid1901.120432Õ Ö × Ö Ø Ö Ù Ú Ö ÛÜ Ý Þ ß à á â ß ã ã ä å æ ç è à é ê ê ë ì ã Ýí æ é à ë á î ï ê â á æ à á ë ï â ï ð é ñ ò ß ê æ ò á ë ó á æ ñ ê ïß ô ë é ê ß ó ë ç ò ò â ï æ ß ï æ Ý õ ß ó á æ ê í æ é à ë ç Ýö ÷ ÷ ø ù ú ð û ø ü ý û Ü Ý þ ê ê ñ ð ÿ ÿ ò � Ý ò ë â Ý ë à � ÿ Ü ÷ Ý Ü ÷ Ü û ÿ� Ü ú � ú � ú ú ö ö � ÷ ø � � ÷ Ü � ú � ÷ö Ý ã é ï ï æ â ó � 	 ä 
 ç þ ß � à â � 
 ä è é à â � â 
 è ä� ç è æ ç ê ß � â 
 ã ä ì � ß â ï 	 � ä 
 ç � é þ ê ß ï æ ô� Ý í æ é à ë á î ï ê â á æ à á ë ï â ï â ó 
 é � ß â ê ðá ë � ñ é ê æ à â � æ ò ê ë � ë � à ß ñ þ î ß ó ò � ß � ó æ ê â áà æ ï ë ó ß ó á æ â � ß � â ó � � ó ò â ó � ï Ý 
 é � ß â ê	 æ ò â á ß ç � ë é à ó ß ç Ý ö ÷ ÷ ü ù ü ø ð Ü � � ý � Ü Ýü Ý 
 ç � þ ß þ à ß ó â å ä � à ß î þ ß ã ã ä å ß ô ô ß � þ ì ä
 ç � þ ß â ç � Ý � â à ï ê á ß ï æ ë � ó æ é à ë á î ï ê â á æ à á ë ï â ïâ ó � ß é ò â 
 à ß ô â ß Ý � � à ë ñ � æ ò â ß ê à Ýö ÷ ÷ ü ù ú � ð ø � ý û ÷ Ý þ ê ê ñ ð ÿ ÿ ò � Ý ò ë â Ý ë à � ÿ Ü ÷ Ý Ü ÷ � ü ÿê à ë ñ æ � ÿ ú � Ý Ü Ý ø �ú Ý ã â à ß � � ä � à ß ó á â ï � ä 
 ô ò æ ç ç ß í 
 ä Þ é ñ ê ß � ä
 ç � 
 ç â � 	 ä Þ à ë � æ à � ä æ ê ß ç Ý � î ï ê â á æ à á ë ï â ï ðâ � ñ ë à ê æ ò ß ó ò ß é ê ë á þ ê þ ë ó ë é ï â ó � æ á ê â ë ó ïâ ó 
 é � ß â ê Ý � à ß ó ï � � ë á � à ë ñ 	 æ ò ã î � Ýö ÷ ÷ ú ù � � ð ö ü ü ý � Ý þ ê ê ñ ð ÿ ÿ ò � Ý ò ë â Ý ë à � ÿ Ü ÷ Ý Ü ÷ Ü û ÿ� ÷ ÷ ü ø � � ö ÷ ü � ÷ ü � ÷ ÷ ÷ û Ü � ÷ø Ý 
 ç � 
 þ é � ß â ê â à � � ä 
 ç � 	 ë � þ ß â à â 
 	 ä � ç� ß â ó � í ä 
 ç � � ß î æ à � � Ý í æ é à ë á î ï ê â á æ à á ë ï â ïâ ó á æ ó ê à ß ç � ß é ò â 
 à ß ô â ß Ý í æ é à ë ï á â æ ó á æ ï� � â î ß ò þ � Ý ö ÷ ÷ ø ù Ü ÷ ð ö ö û ý � Ýû Ý 
 ô ò é ç ç ß � 
 ä 
 ç � � ß � ß à â 
 
 ä � â ó ò à ë �ã æ ô æ à ç æ õ ä Þ ë ñ â ó ß ê þ 	 � ä í æ é ô ß é æ àå Ý í æ é à ë á î ï ê â á æ à á ë ï â ï â ó ó ë ó � æ ó ò æ � â á	 é ï ç â � ß à æ ß ï ð ß à æ ñ ë à ê ë � ï æ � æ ó á ß ï æ ï � à ë �
 é � ß â ê Ý � ë é à ó ß ç ë � � æ ò â ß ê à â á í æ é à ë ç ë � î Ýö ÷ ÷ û ù ú ð ö ø � ý û ÷ Ý� Ý ã ß � æ ò � 
 ä � ç � 	 æ ê ß ß ç ã � Ý � ó é ï é ß çñ à æ ï æ ó ê ß ê â ë ó ï ë � ó æ é à ë á î ï ê â á æ à á ë ï â ï Ý
 á ê ß í æ é à ë ç � á ß ó ò Ý ö ÷ ÷ � ù Ü Ü ø ð Ü � ö ý � Ýþ ê ê ñ ð ÿ ÿ ò � Ý ò ë â Ý ë à � ÿ Ü ÷ Ý Ü Ü Ü Ü ÿ � Ý Ü û ÷ ÷ � ÷ ú ÷ ú Ýö ÷ ÷ û Ý ÷ ÷ � ú � Ý �

�` a b Z c d Z e f W [ g ] h g d W f Z h _



LETTERS

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

i j k l m n o p q r s m n p t q k m s u v w q x l m y m u uz j { u | } ~ � � � � � � u } � ~ � � � � n � m � m } �� m � � u n � � � � m � u } u � ~ } � � j � } m � u v z u � r n y u � �� � � j � � � � � � � � � i � � � � j l � � � � � � � � j � ~ � j~ } � � � � j � � � � � � j � s m � � j � � � � j � � j � � �� j � u v � } | � � ~ � w q � m � � l u � l m } � q � l � � u � �  } q � � m n � � � q { m � l � ¡ q � m � m � m n m � | �� z q u � m v j ¢ } ~ � ~ � u � � � m � n ~ � � � � � } � � u } � my ~ } n u | } ~ � � � � � � u } � ~ � � � j { u | } ~ v ~ � � j� � � � � £ � � � � � � i � j l � � � � � � � � j � ~ � j ~ } � �� � j � � � � � � { ¤ j £ � j � j � � �� � j x � n � l ¥ q � m � � l u � l m } � q z | } � l �   z k q¢ } m ¦ l m � m } x q z ~ � � z q k l m n � u v § m v { q u � m v j� � � m � n ~ � � � � m n � � l u } m � u | � � � � � l u s u y ~ } m� ~ v � � m } � � � � � � � u } � | � � } m n | v ~ s m j { u | } ~ v ~ � � j� � � � � � £ � � � � � � ¨ £ j l � � � � � � � � j � ~ � j ~ } � �� � j � � � � � � { ¤ j � ¦ � � � u � � i � � � � � � �� � � } u � � y ~ } � ~ } } u � � ~ n � u n � u � � � � m } w j � u v� } | � � ~ q � � } � u n � u } � £ ¨ � q ¢ � � ~ � £ � � � � � qz � m s � q o ¤ � � � £ � © � � � � q ª x � � u s m � v �~ � � m } � u v ¦ } | � � ~ « l ~ � s m � v j � ~ s
Sapovirus 

Gastroenteritis in 
Preschool Center, 
Puerto Rico, 2011¬ ­ ® ¯ ° ± ² ³ ® ­ ´ µ ¶ · ¸ ¹ º» ¹ ¼ ½ ¾ ¿ À · » Á » Â Á Ã ½ º Ä Å ½ ¹ Ä À ½ · ¼½ Æ ¾ ¿ À · » Á » Ç ¿ Å È ¿ º Å È Á Æ ¹ ¸ ¿ Ã ÉÊ Ë Ì Í Î Í Ï Í Ð Í Ñ Ë Ò Ó Ç È ¿ Ô È ¹ Ã » ½ ¿ º Ô Ã · Õ Á »º ½ À ½ ¾ ¿ À · » Á » Ó Å È ¹ Å Ô ¹ · » Á ¹ Ô · Å ÁÄ ¹ » Å À ½ Á º Å Á À ¿ Å ¿ » Ö × Ø Ù Ú ¾ ¿ Õ Á º Ô Á ½ ÆÇ ½ À Ã Õ Ç ¿ Õ Á Õ ¿ » Å À ¿ Â · Å ¿ ½ º ½ Æ » ¹ ¼ ½ ¾ ¿ À · »È ¹ » Â Á Á º Õ ½ Ô · ¸ Á º Å Á Õ ½ º Å È Á Â ¹ » ¿ »½ Æ Õ Á Å Á Ô Å ¿ ½ º ½ Æ ¾ ¿ À · » ¹ º Õ ¹ º Å ¿ Â ½ Õ É¼ À Á ¾ ¹ Ã Á º Ô Á ¹ Ä ¹ ¿ º » Å » ¹ ¼ ½ ¾ ¿ À · » ¿ º

Õ ¿ Æ Æ Á À Á º Å ¼ ½ ¼ · Ã ¹ Å ¿ ½ º » Ö Û Ø Ù ¶ ½ Ç Á ¾ Á À Óº ½ Á ¾ ¿ Õ Á º Ô Á ½ Æ » ¹ ¼ ½ ¾ ¿ À · » ¿ º Æ Á Ô Å ¿ ½ º ½ À½ · Å Â À Á ¹ Ü » ¿ º Ý ¹ Å ¿ º Þ ¸ Á À ¿ Ô ¹ ¹ º Õ Å È Áß ¹ À ¿ Â Â Á ¹ º à » Ã ¹ º Õ » È ¹ » Â Á Á º À Á ¼ ½ À Å Á Õ Ùà º Å È ¿ » » Å · Õ É Ó Ç Á Õ Á » Ô À ¿ Â Á ¹» ¹ ¼ ½ ¾ ¿ À · » á ¹ » » ½ Ô ¿ ¹ Å Á Õ ½ · Å Â À Á ¹ Ü ½ ÆÄ ¹ » Å À ½ Á º Å Á À ¿ Å ¿ » ¿ º ¹ ¼ À Á » Ô È ½ ½ Ã Ô Á º Å Á ÀÕ · À ¿ º Ä â Á Â À · ¹ À É ã ä ¹ À Ô È å æ ç ç ¿ ºß ¹ º è ¾ ¹ º ¹ » Ó é · Á À Å ½ ê ¿ Ô ½ Ù ë È Á Ô Á º Å Á ÀÈ ¹ Õ ì æ Ô È ¿ Ã Õ À Á º í ã î É Á ¹ À » ½ Æ ¹ Ä ÁÁ º À ½ Ã Ã Á Õ Ç È ½ Ç Á À Á Õ ¿ ¾ ¿ Õ Á Õ ¿ º ïÄ À ½ · ¼ » ½ Æ å æ » Å · Õ Á º Å » ¼ Á À Ô Ã ¹ » » À ½ ½ ¸ ÙÚ ¹ Ô È Ô Ã ¹ » » À ½ ½ ¸ È ¹ Õ å Å Á ¹ Ô È Á À » Ù ë È ÁÔ È ¿ Ã Õ À Á º È ¹ Õ Ã · º Ô È ¿ º Å È Á ¿ À À Á » ¼ Á Ô Å ¿ ¾ ÁÔ Ã ¹ » » À ½ ½ ¸ » ÙÞ » Å · Õ É Ç ¹ » Ô ½ º Õ · Ô Å Á Õ ¹ Å Å È ÁÔ Á º Å Á À ¹ º Õ ¿ º Ô Ã · Õ Á Õ ¹ Ã Ã Ô È ¿ Ã Õ À Á º ¹ º ÕÇ ½ À Ü Á À » Ç È ½ ¸ Á Å Å È Á Ô ¹ » Á Õ Á ð º ¿ Å ¿ ½ ºÆ ½ À Ä ¹ » Å À ½ Á º Å Á À ¿ Å ¿ » Ö ¾ ½ ¸ ¿ Å ¿ º Ä ½ ÀÕ ¿ ¹ À À È Á ¹ ¹ Ô Ô ½ ¸ ¼ ¹ º ¿ Á Õ Â É ñ ç ½ Å È Á À» É ¸ ¼ Å ½ ¸ Ó » · Ô È ¹ » º ¹ · » Á ¹ Ó » Å ½ ¸ ¹ Ô È¹ Ô È Á Ó ½ À Æ Á ¾ Á À Ó Õ · À ¿ º Ä â Á Â À · ¹ À É ç î ãä ¹ À Ô È ç î Ó å æ ç ç Ø Ù ò ¿ º Á ¼ Á À » ½ º » Ö ó» Å · Õ Á º Å » ¹ º Õ ç Å Á ¹ Ô È Á À Ø ¸ Á Å Å È Á Ô ¹ » ÁÕ Á ð º ¿ Å ¿ ½ º Ù ë È Á É Ç Á À Á ¿ º Å Á À ¾ ¿ Á Ç Á Õ Â É· » ¿ º Ä ¹ » Å ¹ º Õ ¹ À Õ ¿ ô Á Õ õ · Á » Å ¿ ½ º º ¹ ¿ À Á Ùä ¹ ö ½ À » É ¸ ¼ Å ½ ¸ » Ç Á À Á ¾ ½ ¸ ¿ Å ¿ º ÄÖ ç æ æ ÷ Ø Ó º ¹ · » Á ¹ Ö ø ç Ù í ÷ Ø Ó Æ Á ¾ Á ÀÖ ì å Ù î ÷ Ø Ó » Å ½ ¸ ¹ Ô È ¹ Ô È Á Ö î ø Ù ç ÷ Ø Ó ¹ º ÕÕ ¿ ¹ À À È Á ¹ Ö å î ÷ Ø Ö ë ¹ Â Ã Á Ø Ù ù ¹ Å ¹ Æ ½ À Æ Á ¾ Á ÀÇ Á À Á Â ¹ » Á Õ ½ º » · Â ö Á Ô Å ¿ ¾ Á À Á ¼ ½ À Å » ½ ÆÔ ¹ » Á á ¼ ¹ Å ¿ Á º Å » Ùë È Á Á ¹ À Ã ¿ Á » Å Õ ¹ Å Á ½ Æ ¿ Ã Ã º Á » »½ º » Á Å ¿ Õ Á º Å ¿ ð Á Õ ¿ º Å È Á ½ · Å Â À Á ¹ ÜÇ ¹ » â Á Â À · ¹ À É å ï ¿ º ¹ Ô È ¿ Ã Õ Ç È ½ » Á» É ¸ ¼ Å ½ ¸ » Â Á Ä ¹ º ¹ Â À · ¼ Å Ã É Ç ¿ Å È ¹¾ ½ ¸ ¿ Å ¿ º Ä Á ¾ Á º Å ¿ º Å È Á Ô Ã ¹ » » À ½ ½ ¸ Ù ë È ÁÔ È ¿ Ã Õ È ¹ Õ ¹ » Á Ô ½ º Õ ¾ ½ ¸ ¿ Å ¿ º Ä Á ¾ Á º Å ¿ ºÅ È Á Â ¹ Å È À ½ ½ ¸ Â Á Æ ½ À Á Å È Á Ô È ¿ Ã Õ Ç ¹ »» Á º Å È ½ ¸ Á Ù Þ º ¿ º ¿ Å ¿ ¹ Ã Ô Ã Á ¹ º ¿ º Ä Ç ¹ »¸ ¹ Õ Á Ç ¿ Å È ¹ º ¹ Â » ½ À Â Á º Å ¼ ½ Ç Õ Á À Ó ¹ º Õ

¹ Ô È Ã ½ À ¿ º Á Â Ã Á ¹ Ô È » ½ Ã · Å ¿ ½ º Ç ¹ » · » Á ÕÆ ½ À Õ ¿ » ¿ º Æ Á Ô Å ¿ ½ º Ù ë È ¹ Å Ô È ¿ Ã Õ Ç ¹ » ¹ Â » Á º ÅÆ À ½ ¸ » Ô È ½ ½ Ã ½ º â Á Â À · ¹ À É å í ¹ º Õ å îÖ ë È · À » Õ ¹ É ¹ º Õ â À ¿ Õ ¹ É Ø ¹ º Õ À Á Å · À º Á ÕÅ ½ » Ô È ½ ½ Ã ½ º ä ½ º Õ ¹ É Ó â Á Â À · ¹ À É å ó Ó» · ¼ ¼ ½ » Á Õ Ã É À Á Ô ½ ¾ Á À Á Õ Ù ë È Á º Á ú ÅÀ Á ¼ ½ À Å Á Õ ¿ Ã Ã º Á » » Á » Â Á Ä ¹ º ½ º ä ¹ À Ô È å Ùâ Á Ô ¹ Ã » ¼ Á Ô ¿ ¸ Á º » Ç Á À Á Ô ½ Ã Ã Á Ô Å Á ÕÆ À ½ ¸ ì ¿ Ã Ã ¼ Á À » ½ º » Ç È ½ ¸ Á Å Å È Á Ô ¹ » ÁÕ Á ð º ¿ Å ¿ ½ º Ù ë È Á » ¼ Á Ô ¿ ¸ Á º » Ç Á À ÁÔ ½ Ã Ã Á Ô Å Á Õ å ã ç ç Õ ¹ É » ¹ Æ Å Á À ½ º » Á Å ½ Æ¿ Ã Ã º Á » » Ù Þ Ã Ã » ¼ Á Ô ¿ ¸ Á º » Ç Á À Á º Á Ä ¹ Å ¿ ¾ ÁÆ ½ À Á º Å Á À ¿ Ô Â ¹ Ô Å Á À ¿ ¹ Ù ë È À Á Á » ¼ Á Ô ¿ ¸ Á º »Ç Á À Á » Á º Å Å ½ Å È Á ß Á º Å Á À » Æ ½ À ù ¿ » Á ¹ » Áß ½ º Å À ½ Ã ¹ º Õ é À Á ¾ Á º Å ¿ ½ º Ö Þ Å Ã ¹ º Å ¹ Ó û Þ Óü ý Þ Ø Æ ½ À ¾ ¿ À ½ Ã ½ Ä ¿ Ô ¹ º ¹ Ã É » ¿ » Ù Þ Ã Ã ï» ¼ Á Ô ¿ ¸ Á º » Ç Á À Á º Á Ä ¹ Å ¿ ¾ Á Æ ½ À º ½ À ½ ¾ ¿ À · »¹ º Õ ¼ ½ » ¿ Å ¿ ¾ Á Æ ½ À » ¹ ¼ ½ ¾ ¿ À · » Â É À Á ¹ Ã áÅ ¿ ¸ Á õ · ¹ º Å ¿ Å ¹ Å ¿ ¾ Á À Á ¾ Á À » Á Å À ¹ º » Ô À ¿ ¼ Å ¿ ½ ºé ß ê Ö ë ¹ Â Ã Á Ø ÙÞ º Á º ¾ ¿ À ½ º ¸ Á º Å ¹ Ã ¿ º » ¼ Á Ô Å ¿ ½ º¹ º Õ Á ¾ ¹ Ã · ¹ Å ¿ ½ º Ç ¹ » Ô ½ º Õ · Ô Å Á Õ ¹ ÅÅ È Á ¼ À Á » Ô È ½ ½ Ã Ô Á º Å Á À ¹ º Õ » È ½ Ç Á Õ º ½Õ Á ð Ô ¿ Á º Ô ¿ Á » Ù ò Á ¿ Å È Á À ½ Æ Å È Á å Æ ½ ½ ÕÈ ¹ º Õ Ã Á À » ¹ » » ½ Ô ¿ ¹ Å Á Õ Ç ¿ Å È Å È Á » Ô È ½ ½ ÃÀ Á ¼ ½ À Å Á Õ » É ¸ ¼ Å ½ ¸ » ½ Æ Ä ¹ » Å À ½ Á º Å Á À ¿ Å ¿ » Ùâ Á Ô ¹ Ã » ¼ Á Ô ¿ ¸ Á º » Ô ½ Ã Ã Á Ô Å Á Õ Æ À ½ ¸ Â ½ Å ÈÆ ½ ½ Õ È ¹ º Õ Ã Á À » Ç Á À Á º Á Ä ¹ Å ¿ ¾ Á Æ ½ À Á º Å Á À ¿ ÔÂ ¹ Ô Å Á À ¿ ¹ Â · Å Ç Á À Á º ½ Å Å Á » Å Á Õ Æ ½ À ¾ ¿ À ¹ Ã¼ ¹ Å È ½ Ä Á º » Ù ý ¹ ¼ ½ ¾ ¿ À · » Å À ¹ º » ¸ ¿ » » ¿ ½ ºÆ À ½ ¸ ¹ » É ¸ ¼ Å ½ ¸ ¹ Å ¿ Ô Æ ½ ½ Õ È ¹ º Õ Ã Á À »¿ º Æ ½ ½ Õ Â ½ À º Á ½ · Å Â À Á ¹ Ü » È ¹ » Â Á Á ºÀ Á ¼ ½ À Å Á Õ Ö þ Ø Ù ¶ ½ Ç Á ¾ Á À Ó » ¹ ¼ ½ ¾ ¿ À · » Á »¹ À Á ¸ · Ô È Ã Á » » Æ À Á õ · Á º Å Ã É ¹ » » ½ Ô ¿ ¹ Å Á ÕÇ ¿ Å È Æ ½ ½ Õ Â ½ À º Á ½ · Å Â À Á ¹ Ü » Å È ¹ º ¹ À Áº ½ À ½ ¾ ¿ À · » Á » Ö ÿ Ø Ùë À ¹ º » ¸ ¿ » » ¿ ½ º Õ · À ¿ º Ä Å È ¿ » ½ · Å Â À Á ¹ Ü¸ ½ » Å Ã ¿ Ü Á Ã É ½ Ô Ô · À À Á Õ ¼ Á À » ½ º á Å ½ á ¼ Á À » ½ ºÕ ¿ À Á Ô Å Ã É Å È À ½ · Ä È Æ Á Ô ¹ Ã ã ½ À ¹ Ã Ô ½ º Å ¹ Ô Å½ À Â É ¿ º Õ ¿ À Á Ô Å Á ú ¼ ½ » · À Á Å È À ½ · Ä ÈÔ ½ º Å ¹ ¸ ¿ º ¹ Å Á Õ ½ Â ö Á Ô Å » ½ À » · À Æ ¹ Ô Á »� � � � � � � � � � � 	 � � 
 � � 
 � � � 
 � � � � � � � � � � � � � � � 
 � � � 
 � � � � 
 � � � � � � 
 � � � � � 	 � � � � � 
 � � � � � � � � � � � 
 � � 
 � � 
 	 � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � ��  
 � ! " � � � � �� � � � � 
 
� � 
 � � " � � � � �
 
 � 	 � � � �	 � � � � 	 � � � � # � � � $ � � � 
� � % � � �� � 
 � � � & � 
 � $ � � � 
� � % � � �� � 
 � � � ' � � � � � � � # � � 
 � � ( � $ � � & � � � � 	 �� 	 � � " � � � � � � �� )  * ( � � � + # & # & # & , , - - -� )  ( * � � � # & # & # & , . , . -+ /  ( * � � � * � � � � - , . . , . ,/ )  ( * � � + * � � � / - , , , , - -) )  ( * � � + * � � � / - , , , , - -0 /  ( * � � + # & # & # & , - , , -1 /  ( * � � 1 * � � � # � # � , - , , -2 ) +  ( * � � 2 * � � � � # � # � , , - , ,� /  * * � � 2 * � � � # � # � . , - , ,3 4 5 6 7 8 4 9 : ; < ; : = ; > : ? @ = A : B C > B D @ 7 8 4 E F G 9 @ D = ? H C I ; E J 9 C D = B > B < ; E K 9 @ ; L ? > B < ; E M 9 N @ O @ D P @ Q H B = = B @ L B @ R D : H ? > B D @ S E F 5 9 @ D > > ; = > ; T U



LETTERS

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 175

V W X Y Z [ W \ ] \ ^ _ ` a b c d W e f g g h W i [ a j [k W i W b i a l c d W [ Y l W X g Y [ [ i a a l] Y c c Y X m i Y c W n o _ p \ a b o o [ c Z q W j c [Y j q c W Y X d W i [ r ` s t d W a c d W i o f g g h W i [ a j [k W i W Y X d f g q f j Y q f b b W i W j c X g Y [ [ i a a lk d a k Y [ Y X a Z [ f j a b u a b c d W f g gX d f g q i W j f j c d W Y b b W X c W q X g Y [ [ i a a l Y j qY c W Y X d W i b i a l c d W a c d W i X g Y [ [ i a a lc d Y c [ d Y i W q c d W V Y c d i a a l k f c d c d WY b b W X c W q X g Y [ [ i a a l st d f [ f j v W [ c f w Y c f a j d f w d g f w d c [c d W j W W q b a i X g f j f X Y g q f Y w j a [ c f X [a b v f i Y g h Y c d a w W j [ f j W v Y g Z Y c f a j a bh W i [ a j [ k f c d Y X Z c W w Y [ c i a W j c W i f c f [ sx i W X W j c [ c Z q y f j c d W z j f c W q { c Y c W [q W l a j [ c i Y c W q c d Y c v f i Z [ W [ k W i W c d Wg W Y q f j w X Y Z [ W a b Y X Z c W w Y [ c i a W j c W i f c f [Y l a j w h W i [ a j [ a b Y g g Y w W [ [ W W m f j wl W q f X Y g X Y i W ] | ` s } W c c W i Z j q W i [ c Y j q f j wa b c d W i W g Y c f v W i a g W a b [ h W X f ~ X X Y Z [ W [a b Y X Z c W w Y [ c i a W j c W i f c f [ f [ j W W q W qc a d W g h w Z f q W X g f j f X Y g l Y j Y w W l W j cY j q Z g c f l Y c W g y c a q W v W g a h l a i WY h h i a h i f Y c W h i W v W j c f a j [ c i Y c W w f W [ s� f l f c W q g Y V a i Y c a i y � V Y [ W q q Y c Y Y i WY v Y f g Y V g W a j c d W i a g W a b v f i Y g Y w W j c [f j X Y Z [ f j w Y X Z c W w Y [ c i a W j c W i f c f [ b a i[ h a i Y q f X X Y [ W [ Y j q a Z c V i W Y m [ f j� Z W i c a � f X a s � j c d W V Y [ f [ a b c d f [f j v W [ c f w Y c f a j � [ Y h a v f i Z [ W [ Y h h W Y ic a V W X f i X Z g Y c f j w f j � Z W i c a � f X a Y j q[ d a Z g q V W X a j [ f q W i W q Y h a c W j c f Y gX Y Z [ W a b w Y [ c i a W j c W i f c f [ f j X d f g q i W jY j q Y q Z g c [ s � W i W X a l l W j q W � h Y j q W qZ [ W a b [ Y h a v f i Z [ q f Y w j a [ c f X [ f ja c d W i � Y c f j x l W i f X Y j X a Z j c i f W [Y j q � Y i f V V W Y j � [ g Y j q [ c a V W c c W iW g Z X f q Y c W c d W f i i a g W f j X Y [ W [ a b v f i Y gw Y [ c i a W j c W i f c f [ s� � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �   ¡ � � �¢ � � £ � � � � � � � � ¤ � � � ¥ ¦ � � � � �§ � � � � � ¨ � � © � � � �   � �� � ª ¥ � � « � � � ¬
Author affi liations: Puerto Rico Department 

of Health, San Juan, Puerto Rico (E. 

Hassan-Ríos, P. Torres, E. Muñoz, C. 

Matos); and Centers for Disease Control 

and Prevention, Atlanta, Georgia, USA (A.J. 

Hall, N. Gregoricus, J. Vinjé)

DOI: http://dx.doi.org/10.3201/eid1901.120690

­ ® ¯ ® ° ® ± ² ® ³´ µ ¶ · ¸ ¹ º · ¸ » ¼ ½ ¾ ¿ · À ½ Á · Â · Ã · º · Á ½ À · ¿ Ä Å ·Æ µ ¶ Ç º · ¸ ¹ · È É Ê Ë Ì Ç ¹ Ä ¹ Í Î Ä ¸ Ä Â Ë Ï Å Ë Ê Ä Ì ¹ Ë Â Ã ½Ì Ä Ï É º Ð Ë ¸ · Â Ë É ¸ ½ · ¸ Å Ï Ñ · ¹ ¹ Ë Ò Ï · Â Ë É ¸ µ Ó Ä ÊÔ Ä Å Õ Ë Ì É Ñ µ Ö × × Ø Ù ´ Ø Í ´ Ú Ú Û Ü ´ µ Ý Â Â È Í Þ Þ Å ß µ Å É Ë µÉ Ì Î Þ ´ × µ ´ × × Ö Þ Ì º Ê µ à Ú ÚÖ µ á Ý Ë Ð · ¼ ½ Æ · ¿ · Â · ¼ ½ Æ Ç º · Â · â Á Ë ¸ É ¹ Ý Ë Â ·Á ½ ¶ É ¸ º · ¼ µ ¼ · È È É Ì É Ê Ë Ì Ç ¹ Í Ý Ë ¹ Â É Ì Ã· ¸ Å Ì Ä Ï Ä ¸ Â Ò ¸ Å Ë ¸ Î ¹ µ ã ä ¸ å Ä Ï Â æ Ë ¹ µÖ × × × Ù ´ ç ´ è ¼ Ç È È Ñ Ö é Í ¼ Ú × Ú Û ç µ Ý Â Â È Í Þ Þ Å ß µ Å É Ë µÉ Ì Î Þ ´ × µ ´ × ç ê Þ Ú ´ à à Ø ÜÚ µ ë ¹ Ç ¿ Ç ¼ ½ Á Ç º · ì · ¿ Ë Ô ½ Á Ë Â · º Ç Ì · Á ½À É Ï Ý Ë ¿ Ç Ð É ¾ ½ Æ É Î Ç Ï Ý Ë í µ î ¸ É Ç Â Ð Ì Ä · ¿ É åå É É Å â Ð É Ì ¸ Ä Î · ¹ Â Ì É Ä ¸ Â Ä Ì Ë Â Ë ¹ Å Ç Ä Â É ¹ · È É Ê Ë Ì Ç ¹· º É ¸ Î ï Ç ¸ Ë É Ì Ý Ë Î Ý ¹ Ï Ý É É Ñ ¹ Â Ç Å Ä ¸ Â ¹ µ ã È ¸ ãä ¸ å Ä Ï Â æ Ë ¹ µ Ö × × ç Ù ê ´ Í Ü Ú ç Û Ü ´ µÜ µ ð Ã ¸ Ï Ý Ô ½ ñ · Ë ¸ Â Ä Ì ã ½ ò É É Å Ì Ç å å Ó ½ ó Ì · Å Ä ¸á µ ¼ Ç Ì Ê Ä Ë Ñ Ñ · ¸ Ï Ä å É Ì å É É Å Ð É Ì ¸ Ä â Å Ë ¹ Ä · ¹ ÄÉ Ç Â Ð Ì Ä · ¿ ¹
ÿ

ë ¸ Ë Â Ä Å ¼ Â · Â Ä ¹ ½ ´ ô ô ç Û Ö × × Ö µÔ Ô ò Ó ¼ Ç Ì Ê Ä Ë Ñ Ñ ¼ Ç º º µ Ö × × ê Ù à à Í ´ Û Ü Ö µà µ ¶ · Ñ Ñ î ã ½ Ó É ¹ Ä ¸ Â Ý · Ñ Ô ½ » Ì Ä Î É Ì Ë Ï Ç ¹ Æ ½» Ì Ä Ä ¸ Ä ¼ î ½ õ Ä Ì Î Ç ¹ É ¸ ã ½ ¶ Ä ¸ · É ¾ ð ½ Ä Â · Ñ µä ¸ Ï Ë Å Ä ¸ Ï Ä É å · Ï Ç Â Ä Î · ¹ Â Ì É Ä ¸ Â Ä Ì Ë Â Ë ¹ · ¸ Å Ì É Ñ ÄÉ å ¸ É Ì É Ê Ë Ì Ç ¹ ½ » Ä É Ì Î Ë · ½ ë ¼ î ½ Ö × × Ü Û Ö × × à µö º Ä Ì Î ä ¸ å Ä Ï Â æ Ë ¹ µ Ö × ´ ´ Ù ´ Ø Í ´ Ú ç ´ Û ç µî Å Å Ì Ä ¹ ¹ å É Ì Ï É Ì Ì Ä ¹ È É ¸ Å Ä ¸ Ï Ä Í ö ¸ Ï Ë ï · Ì ¶ · ¹ ¹ · ¸ âÓ ÷ É ¹ ½ ö È Ë Å Ä º Ë É Ñ É Î Ã ¾ å Ò Ï Ä ½ ñ Ç Ä Ì Â É Ó Ë Ï Éæ Ä È · Ì Â º Ä ¸ Â É å ¶ Ä · Ñ Â Ý ½ ñ ¾ ó É ß Ø × ´ ç Ü ½ ¼ · ¸ ã Ç · ¸ ½ñ Ó × × ô Ú ê ½ ë ¼ î Ù Ä º · Ë Ñ Í Ä Ý · ¹ ¹ · ¸ ø ¹ · Ñ Ç Å µ Î É Ê µ È Ì
Cronobacter 

sakazakii 
ST4 Strains 

and Neonatal 
Meningitis, 

United Statesù ú û ü ý þ ÿ � û ú � � t a a v W i X a l Wv Y i f a Z [ g f l f c Y c f a j [ a b h d W j a c y h f j wY j q u � { i � � x [ W � Z W j X W Y j Y g y [ f [a b � � 	 
 	 � � 
 � � � V Y X c W i f Y � k W d Y v WW [ c Y V g f [ d W q Y X a l h i W d W j [ f v W l Z g c f g a X Z [[ W � Z W j X W c y h f j w ] � � { t ` [ X d W l W Y [ Y ja h W j Y X X W [ [ q Y c Y V Y [ W i W [ a Z i X W ] k k k sh Z V � � { t s a i w � X i a j a V Y X c W i ` ] � ` s t d W[ X d W l W f [ V Y [ W q a j \ d a Z [ W m W W h f j ww W j W [ ] � � � � � � � � � � � � 
 � � � � � � � � � � � �� 
 � � � � � � �  n � ! n � j c X a j X Y c W j Y c W qg W j w c d ` Y j q d Y [ V W W j Z [ W q c a [ c Z q y c d W

q f v W i [ f c y a b c d W � � 	 
 	 � � 
 � � � w W j Z [Y j q j W k � � 	 
 	 � � 
 � � � [ h W X f W [ ] " # $ ` s� i W v f a Z [ g y � k W X a l h Y i W q c d W [ W � Z W j X Wc y h W h i a ~ g W c a [ W v W i f c y a b f j b W X c f a j V yX a l h f g f j w h Y c f W j c q W c Y f g [ � f [ a g Y c f a j [ f c W �Y j q X g f j f X Y g [ f w j [ Y j q [ y l h c a l [ b a i[ c i Y f j [ f [ a g Y c W q b i a l Y i a Z j q c d W k a i g qq Z i f j w u e % n # o ! ! ^ ] | ` s t d f [ [ c Z q yi W v W Y g W q c d Y c l a [ c [ W i f a Z [ l W j f j w f c f [X g f j f X Y g X Y [ W [ X Y Z [ W q V y � � 	 
 	 � � 
 � � �[ h h s f j j W a j Y c W [ q Z i f j w c d W h i W v f a Z [ n !y W Y i [ f j � X a Z j c i f W [ k W i W X Y Z [ W q V y Y[ f j w g W [ W � Z W j X W c y h W ] { t ` � � & � � ' � ( � ' � �{ t ) s � W k W i W c d W i W b a i W f j c W i W [ c W qf j Y h h g y f j w c d W � � { t l W c d a q c a c d W� � 	 
 	 � � 
 � � � [ c i Y f j [ Y [ [ a X f Y c W q k f c d c d Wd f w d g y h Z V g f X f * W q X Y [ W [ f j c d W z j f c W q{ c Y c W [ q Z i f j w � W X W l V W i o ! u u ] + ` st d W � W j c W i [ b a i � f [ W Y [ W � a j c i a gY j q � i W v W j c f a j ] � � � ` [ W j c Z [ c d W� � 	 
 	 � � 
 � � � f [ a g Y c W [ c d W y X a g g W X c W qq Z i f j w o ! u u b a i � � { t Y j Y g y [ f [] t Y V g W ` s t W j [ h W X f l W j [ k W i W X g f j f X Y gf [ a g Y c W [ b i a l j W a j Y c W [ a i f j b Y j c [ st d W [ W f j X g Z q W q o [ h W X f l W j [ ] u % \ \ �u % \ e ` Y [ [ a X f Y c W q k f c d � � 	 
 	 � � 
 � � �f j b W X c f a j [ f j � f [ [ a Z i f Y j q � g g f j a f [ ] + ` s, a Z i [ h W X f l W j [ k W i W b i a l a h W j W q c f j [a b h a k q W i W q f j b Y j c b a i l Z g Y ] � � , ` � Y j qu k Y [ b i a l � � , i W X a j [ c f c Z c f a j k Y c W i s� � x [ W � Z W j X W [ b a i Y g g [ h W X f l W j [Y i W Y v Y f g Y V g W b a i q a k j g a Y q Y j qf j q W h W j q W j c Y j Y g y [ f [ c d i a Z w d c d W a h W jY X X W [ [ q Y c Y V Y [ W s� a [ c ] u ) � u % ` [ h W X f l W j [ k W i W� & � � ' � ( � ' � �  u k Y [ � & - � � 	 
 � � � 
 � � st d f [ h i W q a l f j Y j X W a b � & � � ' � ( � ' � �f [ a g Y c W [ l Y c X d W [ i W h a i c [ a b X Y [ W [ Y j qa Z c V i W Y m [ c Z q f W [ ] . ` s t d W � & � � ' � ( � ' � �f [ a g Y c W [ k W i W f j � a b % % { t [ q W ~ j W qb a i � & � � ' � ( � ' � � ] $ ` s / a k W v W i � c d W i Wk Y [ Y j Z j W v W j q f [ c i f V Z c f a j Y X X a i q f j wc a X g f j f X Y g i W X a i q [ � Y g g % X W i W V i a [ h f j Y g0 Z f q ] � { , ` f [ a g Y c W [ k W i W W f c d W i { t )a i k f c d f j c d W { t ) X a l h g W � ] X g a j Y gw i a Z h k d W i W [ c i Y f j [ Y i W f q W j c f X Y g f j) a i l a i W g a X f ` s t d f [ w i a Z h f j X g Z q W q[ c i Y f j [ b i a l X Y [ W [ q Z i f j w � W X W l V W if j � g g f j a f [ ] [ h W X f l W j u % \ \ ` Y j q f j� W V Y j a j � � f [ [ a Z i f ] [ h W X f l W j u % \ e ` s{ h W X f l W j u % \ \ ] { t u u ! ` � f [ a g Y c W qb i a l � { , � f [ Y c i f h g W � g a X f v Y i f Y j c a b{ t ) � q f [ c f j w Z f [ d W q V y % � n ! n � j c � � � � �



LETTERS

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

1 2 3 4 5 6 7 8 9 : ; < = > 1 ? 3 @ 6 A 7 8 9 : B 7 C ; D E >1 ? 3 F 6 ? 7 8 9 G H I J K L M J 7 2 @ A N 1 H O 2 2 2 9 :L P Q R B 8 J C S T Q M 8 U J V W X T J K Q 7 P 8 L 8 Y 8 L Q 7Z B 8 J T B P P Q K L B 8 J C Z L 8 U 8 U J K B P JT J I Q T 8 J C L 7 W R R L 7 Q L P : L P C L P 8 L 7 [ Y L P U B \ R JS T Q M H O F L 7 F 3 A R Q K L ] ^ _ ` a 1 @ 3 F 4 N 7 8 9 :; < b c 1 2 3 4 d 4 9 : e b ^ > 1 F 3 F F 2 9 : B 7 C f f ` a1 2 5 3 F 5 @ 9 G O U J ? W R R L 7 Q L P P 8 T B L 7 P : 2 @ A AB 7 C 2 @ A N 1 H O 2 2 6 B 7 C H O 2 2 2 9 : C L S S J T J CS T Q M J B K U Q 8 U J T B 8 B R R R Q K L : L 7 8 Q 8 B R :4 @ 3 4 : 6 4 d 7 8 C L S S J T J 7 K J GH Y K U P J g Y J 7 K J h \ B P J C T J R B 8 L Q 7 P U L IB 7 B R i P L P Q S L P Q R B 8 J P L P 7 Q 8 I Q P P L \ R J \ iY P L 7 [ I Y R P J C h j J R C [ J R J R J K 8 T Q I U Q T J P L P1 V X k l 9 G V X k l B 7 C m n H O B 7 B R i o J8 U J \ B K 8 J T L B R p q r K Q 7 8 J 7 8 C L S S J T J 7 8 R i :B 7 C 8 U J T J B T J 7 Q s t u W P L 8 J P 1 8 U JJ 7 C Q 7 Y K R J B P J M Q P 8 K Q M M Q 7 R i Y P J CZ L 8 U V X k l Q S l 7 8 J T Q \ B K 8 J T L B K J B J 9Z L 8 U L 7 8 U J A m n H O R Q K L G v w ` u x u y u x e eH O F P 8 T B L 7 P Z J T J B R P Q S Q Y 7 C L 7S J K J P 1 P I J K L M J 7 2 @ d A 9 : Q I J 7 J C V W X1 P I J K L M J 7 2 @ A 2 9 : B 7 C 8 T B K U J B R P B M I R J P1 P I J K L M J 7 2 @ A d 9 1 X L [ Y T J : r I I J 7 C L z :

Z Z Z 7 K G K C K G [ Q { 3 l W p 3 B T 8 L K R J 3 2 5 3 2 3 2 ? h6 d F 5 h X 2 G U 8 M 9 G W 7 B C C L 8 L Q 7 : ? P L 7 [ R J hR Q K L H O F { B T L B 7 8 P Z J T J S Q Y 7 C | } H XP I J K L M J 7 2 @ d @ C L S S J T J C S T Q M 8 U J H O FI T Q j R J L 7 8 U J ^ _ ` a R Q K L \ i d 3 F 4 N 7 8 :B 7 C P I J K L M J 7 2 @ A ? S T Q M B 7 Q I J 7 J C8 L 7 Q S V W X C L S S J T J C L 7 8 U J ^ _ ` a R Q K L \ i@ 3 F 4 N 7 8 G O U J P J ? P 8 T B L 7 P C L S S J T S T Q MJ B K U Q 8 U J T M L 7 L M B R R i : \ i 2 7 8 Q S 4 : 6 4 d1 K Q 7 K B 8 J 7 B 8 J C R J 7 [ 8 U 9 L 7 8 U J ^ _ ` a R Q K LI Q P L 8 L Q 7 4 A N 1 r ] O 9 GH J { J T B R 7 Q 7 h H O F v w ` u x u y u x e eP 8 T B L 7 P Z J T J T J K J L { J C \ i } p } L 7 ? 6 2 2 Gv w ` u x u y u x e e H O N Z B P L P Q R B 8 J C S T Q MB 7 Q I J 7 J C I Q Z C J T J C L 7 S B 7 8 S Q T M Y R B8 L 7 1 P I J K L M J 7 2 @ A 4 9 B 7 C ? B P P Q K L B 8 J CS J K B R P B M I R J P S T Q M B 7 L 7 S B 7 8 Z U Q U B CC L B T T U J B 1 P I J K L M J 7 P 2 @ A F B 7 C 2 @ A @ 9 G~ 7 J \ R Q Q C L P Q R B 8 J 1 P I J K L M J 7 2 @ d 5 9Z B P v w � u < � b u = e � _ ` H O 2 2 ? : S Q Y 7 C L 7 B 7L 7 S B 7 8 � 2 M Q 7 8 U Q S B [ J Z L 8 U M J 7 L 7 [ L 8 L PZ U Q C L C 7 Q 8 P Y T { L { J 8 U J L 7 S J K 8 L Q 7 G O U L Pj 7 C L 7 [ L P U L [ U R i 7 Q 8 J Z Q T 8 U i \ J K B Y P J L 8U B P \ J J 7 I T Q I Q P J C 8 U B 8 v w � u < � b u = e � _ `

I T J C Q M L 7 B 8 J P L 7 B C Y R 8 L 7 S J K 8 L Q 7 P 1 � 9 :B 7 C 7 Q S B 8 B R M J 7 L 7 [ L 8 L P K B P J P U B { J\ J J 7 B 8 8 T L \ Y 8 J C 8 Q 8 U L P P I J K L J P GO U L P m n H O B 7 B R i P L P Q S 2 @ P 8 T B L 7 PT J K J L { J C \ i 8 U J } p } L 7 ? 6 2 2 T J L 7 S Q T K J P8 U J K Q 7 K R Y P L Q 7 8 U B 8 } H X L P Q R B 8 J PB T J 7 Q 8 J { J 7 R i P I T J B C B K T Q P P 8 U J Av E � b � t u � = � E P I J K L J P B 7 C B T J L 7 P 8 J B CI T J C Q M L 7 B 7 8 R i L 7 8 U J v w ` u x u y u x e eH O F K R Q 7 B R K Q M I R J z G H Y K U L 7 S J K 8 L Q 7 PL 7 7 J Q 7 B 8 J P B T J Q S U L [ U K Q 7 K J T 7\ J K B Y P J Q S 8 U J T L P � S Q T B P P Q K L B 8 J CP J { J T J \ T B L 7 C B M B [ J G r P I T J { L Q Y P R iP 8 B 8 J C : Z U J 8 U J T 8 U L P B P P Q K L B 8 L Q 7 L PK B Y P J C \ i [ T J B 8 J T 7 J Q 7 B 8 B R J z I Q P Y T JB P B T J P Y R 8 Q S J 7 { L T Q 7 M J 7 8 B R S B K 8 Q T PQ T I B T 8 L K Y R B T { L T Y R J 7 K J K B I B \ L R L 8 L J PT J M B L 7 P Y 7 K J T 8 B L 7 1 � 9 G� � � � � � � � � � � � � � �� � � � � � � � � � � � � � �   ¡ � ¢ � � � £ � � �¤ � � � � � ¥ ¦ § � � � � � ¨ � § � � � � § � � � � © § � ª � « � � �� ¨ « � § � � � « ¬­ ® ¯ ° ± ² ³ ´ ° µ ¶ ° · ¸ ´ ¹ ¹ ± º ´ ± » ¸ ± µ ¼ ½ ¶ » ¾ · ¿ À Á Â Ã Â Ä Å Æ Ç È Á ¶ ¹ · ° ® µ ± ¹ É ± ¸ ± ¶ Ê ± Ë ¯ ¼ µ Ì ± Í Î Í Ë ´ É ¶ » ¾ Ï Ð Ñ Ñ ÒÀ Á Â Ã Â Ä Å Æ Ç È Á¹ ½ ± ¸ ¶ ± ¹ Ó ­ Ô ¹ µ É ® ¶ »Õ Î » · ² Í Î Í ½ ® µ ¶ ± » µÕ Î » · ² Ö ­ × · ¸ ® µ ¶ · » Õ ¹ · ° ® µ ¶ · » ¹ · ´ É ¸ ± Í · Ø Ø ± » µÀ Ù Ú Å Û Å Ü Å Û Ý Ý Ñ Þ ß à Ï Ð Ñ Ï á Ð Þ á Ð Þ â ³ ¶ ¹ ¹ · ´ É ¶ Í Ö ã · ¿ ä Ñ Ø · Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã è ® µ ¶ ± » µ Ë ¶ ± ËÑ Þ é é Ï Ð Ñ Ñ á Ñ Ï á Ð Ï â ê Ì ¶ · Í Ö ã · ¿ Ñ Ø · Ø ® ° ± ¶ » ¿ ® » µ æ± ç ½ · ¹ ± Ë µ · è Õ ã ã É · Ø µ ë ¶ » · ¿ ½ ® µ ¶ ± » µ Ï Ð Ñ Ñ á Ñ Ï á Ð ìÑ Þ é ß Ï Ð Ñ Ñ á Ñ Ï á Ð ì â ê Ì ¶ · ã ± ¸ ± ¹ · ¿ Ñ Ø · Ø ® ° ± ¶ » ¿ ® » µ æ± ç ½ · ¹ ± Ë µ · è Õ ã ã É · Ø µ ë ¶ » · ¿ ½ ® µ ¶ ± » µ Ï Ð Ñ Ñ á Ñ Ï á Ð Ï æ® ¹ ¼ Ø ½ µ · Ø ® µ ¶ ¸Ñ Þ é í Ï Ð Ñ Ñ á Ñ Ï á Ð â â ê Ì ¶ · ê ½ ± » ± Ë è Õ ã ã · É Ø ´ ° ® ® ¹ ¹ · ¸ ¶ ® µ ± Ë ë ¶ µ Ì Ï Ð Ñ Ñ á Ñ Ï áÐ Ï ® » Ë á Ð ìÑ Þ ß Ð Ï Ð Ñ Ñ á Ï Ñ á Ð Ñ â ³ ¶ » » ± ¹ · µ ® Í Ö ã · ¿ ä Ñ Ø · Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã î É ® ¶ » ¶ » ¿ ® É ¸ µ ¶ · »Ñ Þ ß Ñ Ï Ð Ñ Ñ á Ï Ñ á Ð ì á Ð Ñ â ³ ¶ » » ± ¹ · µ ® ê ½ ± » ± Ë è Õ ã ã · É Ø ´ ° ® ® ¹ ¹ · ¸ ¶ ® µ ± Ë ë ¶ µ Ì Ï Ð Ñ Ñ á Ï Ñ áÐ ÑÑ Þ ß é Ï Ñ à ì á Ð Ï â ³ ¶ ¸ Ì ¶ ¾ ® » ­ É ® ¸ Ì ± ® ° ¹ ± ¸ É ± µ ¶ · » · ¿ ä Ñ Ø ·Ø ® ° ± å ½ É ± á µ ± É Ø ¶ » ¿ ® » µ ï ì Ð á ë ðñ ò ó ô æ » · µ ± ç ½ · ¹ ± Ë µ · è Õ ã Ö ¼ Ø ½ µ · Ø ¹ ë ± É ± » · µ ¸ ® ´ ¹ ± Ë ¯ ¼À Á Â Ã Â Ä Å Æ Ç È Á ¶ » ¿ ± ¸ µ ¶ · » ² ã · É µ ¶ ¿ ¶ ± Ë¯ É ± ® ¹ µ Ø ¶ ° ð ¿ ± Ë · » ° ¼ ® ¿ µ ± É ¸ ´ ° µ ´ É ±ë ® ¹ · ¯ µ ® ¶ » ± ËÑ Þ é Þ Ï Ð Ñ Ñ á Ñ Ï á Ð Ñ Ñ Ð ß ³ ¶ ¸ Ì ¶ ¾ ® » Í Ö ã · ¿ ä Ñ Ø · Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã î É ® ¶ » ® ¯ ¹ ¸ ± ¹ ¹ æ · ´ µ ¸ · Ø ± ´ » ð » · ë » ²Ö ¶ » ¾ ° ± ° · ¸ ´ ¹ Ê ® É ¶ ® » µ · ¿ Ö ­ âÑ Þ ß Ï Ï Ð Ñ Ñ á Ï Ñ á Ð ì á Ð Ï Ñ Ð í ³ ¶ » » ± ¹ · µ ® ê ½ ± » ± Ë è Õ ã Ö ¶ » ¾ ° ± ° · ¸ ´ ¹ Ê ® É ¶ ® » µ · ¿ Ö ­ âÑ Þ ß ß Ï Ñ à ì á Ð ì Ñ Ñ Ð Õ ° ° ¶ » · ¶ ¹ Í Ö ã · ¿ Ñ Ø · ¿ ± Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã ­ É ¶ ½ ° ± ° · ¸ ´ ¹ Ê ® É ¶ ® » µ · ¿ Ö ­ âÑ Þ ß í Ï Ñ à ì á Ð í á Ð Ñ Ñ Ñ Ñ Õ ° ° ¶ » · ¶ ¹ è Õ ã É ± ¸ · » ¹ µ ¶ µ ´ µ ¶ · » ë ® µ ± É î · µ µ ° ± Ë ë ® µ ± É ® ¹ ¹ · ¸ ¶ ® µ ± Ë ë ¶ µ ÌÏ Ñ à ì á Ð ì ¸ ® ¹ ±Ñ Þ ß ì Ï Ð Ñ Ñ á Ñ í á Ð Þ á Ð Ï í ê Ì ¶ · ê ½ ± » ± Ë è Õ ã ã · É Ø ´ ° ® ® ¹ ¹ · ¸ ¶ ® µ ± Ë ë ¶ µ Ì Ï Ð Ñ Ñ á Ñ í áÐ Ñ ® » Ë Ï Ð Ñ Ñ á Ñ í á Ð ßÑ Þ ß â Ï Ð Ñ Ñ á Ñ í á Ð Ñ í ê Ì ¶ · ã ± ¸ ± ¹ · ¿ â Ø · ¿ ± Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã Î ¶ ® É É Ì ± ® ° ¹ ¼ Ø ½ µ · Ø ¹Ñ Þ ß Þ Ï Ð Ñ Ñ á Ñ í á Ð ß í ê Ì ¶ · ã ± ¸ ± ¹ · ¿
»

Þ Ø · ¿ ± Ø ® ° ± å µ ± É Ø¶ » ¿ ® » µ æ ± ç ½ · ¹ ± Ë µ · è Õ ã ê » ¾ · ¶ » ¾ Ë ¶ ® É É Ì ± ® æ ¹ ® Ø ± ½ ® µ ¶ ± » µ® ¹ Ï Ð Ñ Ñ á Ñ í á Ð ÑÀ Ù õ Å ö Â Ã Å Ç Ý Æ ÷ Ú Ñ Þ é à Ï Ñ à ì á Ð Ñ Ñ Ñ Ï ø ¶ ¹ ¸ · » ¹ ¶ » î ° · · Ë · ¿ ä Ñ Ø · Ø ® ° ± ½ É ± á µ ± É Ø¶ » ¿ ® » µ ï ì Ï ë ± ± ð ñ ò ó ô æ ± ç ½ · ¹ ± Ëµ · è Õ ã Í ° ¶ » ¶ ¸ ® ° Ø ± » ¶ » ¾ ¶ µ ¶ ¹ æ ½ ® µ ¶ ± » µ Ë ¶ ± Ëù ú û ü ý ú þ ÿ ÿ � � � � � � û � � � ÿ ü � � � � � 	 � ÿ 
 � � 
 ý � � � � ÿ � � � � � ÿ � þ � � � 
 � ý � � � ÿ � � 	 � þ � 
 � 	 � � 	 � � þ � ÿ � þ � � � � � � � � � � ÿ � þ � � � û ý 	 � � � � � � � ÿ 
 � � � � � � ý � � � � � � þ 	 � � � � � � � � � � �� � � ý � þ � � � � � � � � � � � ÿ � þ � � � � � � � � � ý � 	 ÿ � � � ÿ � � � � 	 ÿ � ÿ � þ � � � � � � �



LETTERS

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 177

�  ! " # ! $ % & ' ( ) # * ' + * + , ' - ) . , */ ' & 0 # " + " 1 2 3 & ( ( # ! $ ) , 4 5 ' + ! ( 6 ! # 0 + ' * # ( 2, ! " 7 ,  " # 8  9 (  ' , 9 :  ' + ,  ;< = > ? ? @ A @ B C B C D < = E @ F G H E I J K D@ F L < M I J K I F G N O H B E ? M K I
Author affi liation: Nottingham Trent 

University School of Science and 

Technology, Nottingham, UK

DOI: http://dx.doi.org/10.3201/eid1901.120649P Q R Q S Q T U Q VW X Y Z [ \ ] ^ _ ` a b c d e f [ ^ _ g a h Z d i ^ [ [ Z j Y Z k k c _l a m d n o k c p Z q a g Z _ _ ^ _ e r a s c ] t c _h a o u Z [ X g d [ u ^ [ c n d t t o v d o _ n o u w x ^ _ e c yz { | } | ~ � � � � { � � � � � � � � � Z _ \ z { | } | ~ � � � � {� � � | } � � � � � � k o p o Z [ t t u Z i [ o n [ c _ Z [t u k d n u d k o t ] ^ u f n [ ^ _ ^ n Z [ t ^ e _ ^ � n Z _ n o ] f ^ n f\ c _ c u n c k k o [ Z u o ] ^ u f i ^ c u w x o t X Y g hg ^ n k c i ^ c [ X � � � � � � � � � � X f u u x � � � \ � X \ c ^ Xc k e � W � X W W � � � W � � W j � W � � j � j � � �� X l c t o x f � a s o t Z ^ � a l ^ � a h d � � ^ _ e t h ` a� f ^ f � a s o e c k ^ n ^ � b a o u Z [ X h c � x Z k Z u ^ p oZ _ Z [ w t ^ t c y e o _ c � o t o v d o _ n o t n c p o k ^ _ eu f o t o p o _ h k c _ c i Z n u o k t x o n ^ o t X � b c �� � q X � � W � � � � o � � � � � X f u u x � � � \ � X \ c ^ Xc k e � W � X W � � W � � c d k _ Z [ X x c _ o X � � � � � � �� X l c t o x f � a h o u ^ _   Z w Z q a s k Z f c p t   Z ¡ ab o p ^ n Z _ ` a ¢ ^ e d o k Z t g a ¢ c k t w u f o � l Xz { | } | ~ � � � � { � | } £ � � � } � � t x X _ c p X a ^ t c [ Z u o \y k c � t x ^ n o \ � o Z u Z _ \ z { | } | ~ � � � � {� } � ¤ � { � � � � � t x X _ c p X a Z _ c p o [ t x o n ^ o t\ o t ^ e _ Z u ^ c _ y c k z { | } | ~ � � � � { t x Xe o _ c � c t x o n ^ o t W a k o n c p o k o \ y k c � Z [ o e^ _ y o n u ^ c _ a ] Z u o k Z _ \ y c c \ ^ _ e k o \ ^ o _ u t X ¥ _ ul � w t u q p c [ g ^ n k c i ^ c [ X � � W � � � � � W � � � ¦ � � Xf u u x � � � \ � X \ c ^ X c k e � W � X W � � � � ^ � t X � X � � � � � � j �� X l c t o x f � a � c _ i c [ ¡ a ¡ Z k ^ k ^ � a s o t Z ^ � ag n h [ o [ [ Z _ \ g a ¢ c k t w u f o � l X s ^ p o k t ^ u wc y u f o z { | } | ~ � � � � { e o _ d t Z t k o p o Z [ o \i w � d [ u ^ [ c n d t t o v d o _ n o u w x ^ _ e X l h [ ^ _g ^ n k c i ^ c [ X � � W � � � � � � � � W ¦ � X f u u x � � � \ � X \ c ^ Xc k e � W � X W W � � � l h g X � � � � � j W �� X l c t o x f � a ¢ c k t w u f o � l X � k o \ c � ^ _ Z _ n oc y z { | } | ~ � � � � { � � � � � � � � � � § � ^ __ o c _ Z u Z [ ^ _ y o n u ^ c _ t X q � o k e ¥ _ y o n us ^ t X � � W W � W � � W � W � ¦ � X f u u x � � � \ � X \ c ^ Xc k e � W � X � � � W � o ^ \ W � � � X W W � � � �� X h o _ u o k t y c k s ^ t o Z t o h c _ u k c [ Z _ \� k o p o _ u ^ c _ X h s h ¨ x \ Z u o � ^ _ p o t u ^ e Z u ^ c _c y z { | } | ~ � � � � { ^ _ y o n u ^ c _ t Z � c _ e ^ _ y Z _ u t^ _ u f o ¨ _ ^ u o \ � u Z u o t X l Z _ d Z k w W � a � � W �© n ^ u o \ � � W � ` d e � � ª X f u u x � � � ] ] ] X n \ n Xe c p � y c c \ t Z y o u w � \ ^ t o Z t o t � n k c _ c i Z n u o k �^ _ p o t u ^ e Z u ^ c _ X f u � [� X m d n o k c p Z q a l c t o x f � a ¢ c k t w u f o � X § f oz { | } | ~ � � � � { e o _ d t � d i ^ v d ^ u w Z _ \ \ ^ p o k t ^ u w X« d Z [ ^ u w ` t t d k Z _ n o Z _ \ � Z y o u w c y h k c x t¬ ¢ c c \ t X � � W W � � � W � � ¦ � � X f u u x � � � \ � X \ c ^ Xc k e � W � X W W W W � � X W � � � j � � � ­ X � � W W X � � W � � X �

` \ \ k o t t y c k n c k k o t x c _ \ o _ n o � � u o x f o _¢ c k t w u f o a � n f c c [ c y � n ^ o _ n o Z _ \ § o n f _ c [ c e w a� c u u ^ _ e f Z � § k o _ u ¨ _ ^ p o k t ^ u w a h [ ^ y u c _ b Z _ o a� c u u ^ _ e f Z � � r W W � � � a ¨ m � o � Z ^ [ � t u o x f o _ Xy c k t w u f o ® _ u d X Z n X d  
Seroprevalence 

of Crimean-Congo 
Hemorrhagic Fever 

Virus, Bulgaria¯ ° ± ² ³ ´ µ ¶ ± ° · ¸ ¹ º » ¼ ½ ¾ ¿ À ¹ Á ¿ Â ÁÃ ½ ¼ Á º º Ã ¾ Â » Ä Å ½ Æ ½ º Ç ¹ ¹ È É Ê » Ë ½ ¿ ÀÌ ½ ¼ » Ä » ¿ Ë Á Í Î Ã ½ º ¿ Ï Í Ë Ë » ¾ Ð Ë Á Í Î Ã ½ ¾ Ë Î À½ º ¿ Ñ Í º Á Ò ½ Ð Ó Å º » Ä ¾ Ð Î Ã ½ Ô » Ì Ì Õ ½ Ñ ¾ Ë Î Ð¾ ¿ Ì Ë Á Í Î Ã Ö ½ Ë Î ½ º ¿ Ó Ë » ¾ Ç × Ê Ø Ù Ã ½ » ¿ Ä » ÀÌ ½ ¿ Ä ½ ¾ ¿ Ì Ë Ò º ½ ¾ Ì Á Å Î Ã ½ Ì » Ë ½ ¾ Ë ½ Ã ¾ Æ ½» ¿ Ä º ½ ¾ Ë ½ Ì » ¿ º ½ Ä ½ ¿ Î Ú ½ ¾ º Ë Ø Û ¿ Ü Í Õ Â ¾ º À» ¾ Ð Õ Á Ä ¾ Î ½ Ì Á ¿ Î Ã ½ Ü ¾ Õ Ý ¾ ¿ Þ ½ ¿ » ¿ Ë Í Õ ¾ Ð¹ ¹ È É » Ë ½ ¿ Ì ½ ¼ » Ä Ø Ù Ã ½ Ì » Ë ½ ¾ Ë ½ Ö ¾ Ëß º Ë Î Ì ½ Ë Ä º » à ½ Ì » ¿ Î Ã ½ Ä Á Í ¿ Î º Ú » ¿ á â ã äÇ å Ê Ø æ » ¿ Ä ½ Î Ã ½ ¿ Ð ¾ ¼ ¾ ¿ Ì ¾ Î Á º Ú º ½ Ò Á º Î » ¿ ÂË Ú Ë Î ½ ¼ Ã ¾ Ë à ½ ½ ¿ » ¿ Î º Á Ì Í Ä ½ Ì Ø Ô Á Ë Î Á ÅÜ Í Õ Â ¾ º » ¾ » Ë ¾ ¿ ½ Ä Á Õ Á Â » Ä ¾ Õ Õ Ú Å ¾ Æ Á º ¾ à Õ ½½ ¿ Æ » º Á ¿ ¼ ½ ¿ Î Å Á º ¹ ¹ È É Æ » º Í Ë Ç ¹ ¹ È ÀÉ ç Ê Ä » º Ä Í Õ ¾ Î » Á ¿ » ¿ ¿ ¾ Î Í º ½ Ø Û ¿ Î Ã ½ á â è é Ë Ð¿ Í ¼ ½ º Á Í Ë Æ » º Á Õ Á Â » Ä ¾ ¿ Ì Ë ½ º Á Õ Á Â » ÄË Î Í Ì » ½ Ë Ö ½ º ½ Ò ½ º Å Á º ¼ ½ Ì à Ú ç ¾ Ë » Õ ½ ¿ Ý Á½ Î ¾ Õ Ø Ð Ö Ã Á Ë Ã Á Ö ½ Ì Î Ã ¾ Î Î Ã ½ ¼ Á Ë Î ¾ Å ÀÅ ½ Ä Î ½ Ì ¾ Â ½ Â º Á Í Ò Ö ¾ Ë ä á ê ã é Ú ½ ¾ º Ë ¾ ¿ ÌÎ Ã ¾ Î ¼ Á Ë Î Á Å Î Ã Á Ë ½ Ö » Î Ã ¹ ¹ È É Ö ½ º ½¼ ¾ Õ ½ Ç ë ã ì Ê Ç Ä » Î ½ Ì » ¿ í î ï Ê Ø Ó Â ½ ¿ ½ Î » ÄË Î Í Ì Ú Ë Ã Á Ö ½ Ì Î Ã ¾ Î ¹ ¹ È É ç Ë Î º ¾ » ¿ Ë » ¿Ü Í Õ Â ¾ º » ¾ Ä Õ Í Ë Î ½ º Î Á Â ½ Î Ã ½ º Ö » Î Ã Ë Î º ¾ » ¿ ËÅ º Á ¼ Á Î Ã ½ º Ü ¾ Õ Ý ¾ ¿ Ä Á Í ¿ Î º » ½ Ë ¾ ¿ ÌÏ Í Ë Ë » ¾ Ç å Ê Ø Ó Æ ¾ Ä Ä » ¿ ½ Ä Á ¿ Ë » Ë Î » ¿ Â Á ÅÄ Ã Õ Á º Á Å Á º ¼ À » ¿ ¾ Ä Î » Æ ¾ Î ½ Ì ¹ ¹ È É ç Ö ¾ ËÌ ½ Æ ½ Õ Á Ò ½ Ì » ¿ á â è ð Ð ¾ ¿ Ì Î Ã ½ Ä Í º º ½ ¿ Î Õ ÚÍ Ë ½ Ì Æ ¾ Ä Ä » ¿ ½ Ë Î º ¾ » ¿ Ð » Ë Á Õ ¾ Î ½ Ì Å º Á ¼ ¾Ü Í Õ Â ¾ º » ¾ ¿ Ò ¾ Î » ½ ¿ Î Ð Ö ¾ Ë Ä Ã ¾ º ¾ Ä Î ½ º » ñ ½ ÌÂ ½ ¿ ½ Î » Ä ¾ Õ Õ Ú Ç ò Ê ØÛ ¿ Î Ã ½ Õ ¾ Ë Î á é Ú ½ ¾ º Ë Ð ó á é ¹ ¹ È ÉÄ ¾ Ë ½ Ë Ã ¾ Æ ½ à ½ ½ ¿ º ½ Â » Ë Î ½ º ½ Ì ¾ ¿ ¿ Í ¾ Õ Õ Ú» ¿ Ü Í Õ Â ¾ º » ¾ Ø Ó Õ Î Ã Á Í Â Ã Î Ã ½ ¿ Í ¼ à ½ º Á ÅÄ ¾ Ë ½ Ë » Ë Õ Á Ö ½ º Î Ã ¾ ¿ Ò º ½ Æ » Á Í Ë Õ Ú Ð Î Ã ½Ì » Ë ½ ¾ Ë ½ Ã ¾ Ë Ë Ò º ½ ¾ Ì » ¿ Î Á ¿ ½ Ö ¾ º ½ ¾ ËÇ Ë Á Í Î Ã ½ ¾ Ë Î Ð ¿ Á º Î Ã ½ ¾ Ë Î Ð Ë Á Í Î Ã À Ä ½ ¿ Î º ¾ Õ

Ò º Á Æ » ¿ Ä ½ Ë Ê Ø Û ¿ ä é é ô Ð ¾ Ä Õ Í Ë Î ½ º Á ÅÄ ¾ Ë ½ Ë Ö ¾ Ë Á à Ë ½ º Æ ½ Ì » ¿ Ë Á Í Î Ã Ö ½ Ë Î ½ º ¿Ü Í Õ Â ¾ º » ¾ Ç Ü Õ ¾ Â Á ½ Æ Â º ¾ Ì Ì » Ë Î º » Ä Î Ê Ð ¾Õ Á Ö À º » Ë Ý ¹ ¹ È É ¾ º ½ ¾ Ç õ Ê Ø æ » ¿ Ä ½ Î Ã ½ ¿ Ð¾ Ë Í à Ë Î ¾ ¿ Î » ¾ Õ ¿ Í ¼ à ½ º Á Å Ä ¾ Ë ½ Ë Ã ¾ Æ ½à ½ ½ ¿ º ½ Ò Á º Î ½ Ì » ¿ Î Ã » Ë Ì » Ë Î º » Ä Î Ø ö Í º À» ¿ Â Î Ã ½ Ò ¾ Ë Î ð Ú ½ ¾ º Ë Ç ä é é ô ê ä é á á Ê Ð ÷ é¹ ¹ È É Ä ¾ Ë ½ Ë Ã ¾ Æ ½ à ½ ½ ¿ º ½ Â » Ë Î ½ º ½ Ì » ¿Ü Í Õ Â ¾ º » ¾ Ð á ä Å º Á ¼ Ü Õ ¾ Â Á ½ Æ Â º ¾ Ì Ì » Ë ÀÎ º » Ä Î Ð ô Å º Á ¼ Ü Í º Â ¾ Ë Ì » Ë Î º » Ä Î Ð ð ½ ¾ Ä ÃÅ º Á ¼ È ¾ Ë Ý Á Æ Á ¾ ¿ Ì æ Õ » Æ ½ ¿ Ì » Ë Î º » Ä Î Ë Ð¾ ¿ Ì á ½ ¾ Ä Ã Å º Á ¼ ø ¾ º Ì ù ¾ Õ » ¾ ¿ Ì æ Ã Í ¼ ½ ¿Ì » Ë Î º » Ä Î Ë ØÙ Á ½ Ë Î » ¼ ¾ Î ½ Î Ã ½ Ä Í º º ½ ¿ Î Ë » Î Í ¾ Î » Á ¿Á ¿ ¹ ¹ È É ç Ë ½ º Á Ò º ½ Æ ¾ Õ ½ ¿ Ä ½ » ¿ à Á Î ÃÌ » Ë ½ ¾ Ë ½ À ½ ¿ Ì ½ ¼ » Ä ¾ ¿ Ì À ¿ Á ¿ ½ ¿ Ì ½ ¼ » Ä ¾ º À½ ¾ Ë » ¿ Ü Í Õ Â ¾ º » ¾ Ð Ö ½ Î ½ Ë Î ½ Ì Ë ½ º Í ¼ Ë ¾ ¼ ÀÒ Õ ½ Ë Å Á º ¹ ¹ È É ç Û Â ú ¾ ¿ Î » à Á Ì » ½ Ë Í Ë » ¿ Â¾ Ä Á ¼ ¼ ½ º Ä » ¾ Õ Õ Ú ¾ Æ ¾ » Õ ¾ à Õ ½ Ñ û Û æ Ó Ý » ÎÇ ç ½ Ä Î Á º Ü ½ Ë Î Ð ü Á Æ Á Ë » à » º Ë Ý Ð Ï Í Ë Ë » ¾ Ê ØÙ Ã ½ Ë ½ º Í ¼ Ë ¾ ¼ Ò Õ ½ Ë Ö ½ º ½ Ä Á Õ Õ ½ Ä Î ½ ÌÒ º Á Ë Ò ½ Ä Î » Æ ½ Õ Ú Ì Í º » ¿ Â ä é á á Å º Á ¼ á Ð é á ôÃ ½ ¾ Õ Î Ã Ú Ò ½ º Ë Á ¿ Ë Ç ã é Ø ä ì ¼ ¾ Õ ½ Ê Å º Á ¼ á ÷Ì » Ë Î º » Ä Î Ë ý æ Á ß ¾ Ç ¿ þ á á ë Ê Ð Ü Õ ¾ Â Á ½ Æ Â º ¾ ÌÇ ¿ þ á é é Ê Ð Þ ¾ ñ ¾ º Ì ù » Ý Ç ¿ þ ã ä Ê Ð æ Î ¾ º ¾ ÿ ¾ ÀÂ Á º ¾ Ç ¿ þ ÷ ë Ê Ð æ ¼ Á Õ Ú ¾ ¿ Ç ¿ þ ð ë Ê Ð � ¾ ¼ Àà Á Õ Ç ¿ þ ë é Ê Ð È ¾ Ë Ý Á Æ Á Ç ¿ þ á é ô Ê Ð ø ¾ º Ì Àù ¾ Õ » Ç ¿ þ ã é Ê Ð æ Õ » Æ ½ ¿ Ç ¿ þ ã é Ê Ð Ü Í º Â ¾ ËÇ ¿ þ ä é é Ê Ð æ Ã Í ¼ ½ ¿ Ç ¿ þ ã é Ê Ð Ï Í Ë ½ Ç ¿þ á é é Ê Ð ¾ ¿ Ì Þ Õ ½ Æ ½ ¿ Ç ¿ þ ã é Ê � Î Ã ½ Ú Ö ½ º ½Î Ã ½ ¿ Î ½ Ë Î ½ Ì Å Á º ¹ ¹ È É ç Û Â ú ¾ ¿ Î » à Á Ì » ½ ËÖ » Î Ã ¾ Ä Á ¼ ¼ ½ º Ä » ¾ Õ Õ Ú ¾ Æ ¾ » Õ ¾ à Õ ½ Ñ û Û æ ÓÝ » Î Ç ç ½ Ä Î Á º Ü ½ Ë Î Ê Ø Ù Ã ½ ¼ ½ Ì » ¾ ¿ ¾ Â ½ Á ÅÒ ¾ º Î » Ä » Ò ¾ ¿ Î Ë Ö ¾ Ë ð ô Ú ½ ¾ º Ë Ç º ¾ ¿ Â ½ ä ê ô âÚ ½ ¾ º Ë Ê Ø Þ ½ º Ë Á ¿ Ë Ò º ½ Æ » Á Í Ë Õ Ú Æ ¾ Ä Ä » ¿ ¾ Î ½ Ì¾ Â ¾ » ¿ Ë Î ¹ ¹ È É ç Ö ½ º ½ ½ � Ä Õ Í Ì ½ Ì Å º Á ¼Î Ã ½ Ë Î Í Ì Ú ØÙ Ö ½ ¿ Î Ú À ½ » Â Ã Î Ò ½ º Ë Á ¿ Ë Ç ä Ø ô ì Ê Ã ¾ ÌÛ Â ú ¾ ¿ Î » à Á Ì » ½ Ë Î Á ¹ ¹ È É ç Ø Ù Ã ½ Ã » Â Ã À½ Ë Î Ë ½ º Á Ò º ½ Æ ¾ Õ ½ ¿ Ä ½ Ö ¾ Ë Á à Ë ½ º Æ ½ Ì » ¿Ü Í º Â ¾ Ë Ç è Ø ë ì Ê Ð Å Á Õ Õ Á Ö ½ Ì à Ú ø ¾ º Ì ù ¾ Õ »Ç ë ì Ê Ð Þ ¾ ñ ¾ º Ì ù » Ý Ç ã Ø ô ì Ê Ð ¾ ¿ Ì È ¾ Ë Ý Á Æ ÁÇ ð Ø ë ì Ê Ì » Ë Î º » Ä Î Ë Ç É » Â Í º ½ Ð Ó Ò Ò ½ ¿ Ì » � ÐÖ Ö Ö ¿ Ä Ø Ä Ì Ä Ø Â Á Æ � Ñ Û ö � ¾ º Î » Ä Õ ½ � á â � á � á ä Àé ä â â À É á Ø Ã Î ¼ Ê Ø û Á Ö Ë ½ º Á Ò º ½ Æ ¾ Õ ½ ¿ Ä ½Õ ½ Æ ½ Õ Ë Ö ½ º ½ Ì ½ Î ½ Ä Î ½ Ì » ¿ æ Õ » Æ ½ ¿ Ç ä ì Ê ÐÜ Õ ¾ Â Á ½ Æ Â º ¾ Ì Ç á ì Ê Ð ¾ ¿ Ì Ï Í Ë ½ Ç á ì ÊÌ » Ë Î º » Ä Î Ë Ø ú ½ ¿ ½ º ¾ Õ Õ Ú Ð Î Ã ½ Ë ½ º ½ Ë Í Õ Î Ë ¾ º ½Ä Á ¿ Ë » Ë Î ½ ¿ Î Ö » Î Ã Î Ã ½ ¿ Í ¼ à ½ º Á Å º ½ Ò Á º Î À½ Ì Ä ¾ Ë ½ Ë » ¿ Ì » Å Å ½ º ½ ¿ Î Ì » Ë Î º » Ä Î Ë Ø ü Á Î ¾ Àà Õ Ú Ð ø ¾ º Ì ù ¾ Õ » ¾ ¿ Ì Þ ¾ ñ ¾ º Ì ù » Ý Ì » Ë Î º » Ä Î ËË Ã Á Ö ½ Ì Ã » Â Ã ¹ ¹ È É ç Ë ½ º Á Ò º ½ Æ ¾ Õ ½ ¿ Ä ½à Í Î Ë » ¿ Â Õ ½ º ½ Ò Á º Î ½ Ì Ä ¾ Ë ½ Ë » ¿ Î Ã ½ Õ ¾ Ë Î



LETTERS

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

� � � � � 	 
 � � � 
 � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � �   
 ! � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � " � � � � � � �� � � � � 	# � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �� � 
 � � � � � � � � � � � � � " � � � � � � � � � � � � � �� � � � � � � � � $ � � � � � � � " � � � � � � � � � � � � � � � �� � � � � % � � � � � � � � � � � � � � � � � � � � � � � � �� � 
 � � � & ' � � � � ( 	 ) � � � � � � � � � � � � � � $ � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � * + , -� � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � �� � � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � � � � �� � � � � � � � � � . * + / - � � � � � & . 	 0 / 1 ( � � �0 * + 2 - � � � � � & 3 	 3 4 1 ( 	 ' � � � � � � � � � � �� � � � � � � � % � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � �� � � � � � � � � 	 ' � � � � � � � � � " � � � � � � � � �� � � . * + . - � � � � � � � � � � � � � � � � � � � � � "� � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � 	) � � � � � � � � � � � � � � � � � � � � � � �5 � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � �6 	 . 1 7 � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � 
 � � � � � � � � � � � � � � $ � � � � � � � " � � � �� � � � � � �   
 ! 8 � � � � � � � � � � 
 � � � & 9 ( 	: � � � � � � � � � � � � � � � � � 
 � � � � � � � � 
 � � � � �� � � 5 � � � " � � � � � � � � � ; � � � � � � � � < 
 � � �& 6 	 - / 1 � � � 6 	 6 - 1 � � � � � � � � � 
 � � � ( � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � = � � � > � � � � � � 
 � � " � 
 �& 0 1 � � � 6 	 0 1 � � � � � � � � � 
 � � � ( 	? � � � � � � � � � � � � � � � � " � � � � � � � �� � � � � � 
 � � � � � � � � � � � � � � � / 	 6 � � � � � � �� � � � � � � � � � � � � � � � � � " � 	 � � � � � � � � � � � � "� � � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � �
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � " � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � " � � � � � � � � � �� � � � � & @ ( 	 ) � � � � � � � � � 
 � � � � �   
 ! 8� � � � � " � � � 
 � � " � 
 � � = � � � A � � � � � � � �B � � � � C � � � � � � � � � � � � � � � � � � � � � � � �6 	 2 3 1 � . 	 * - 1 � � � � , 	 6 0 1 � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � �   
 ! 8 � � � � � � � �� � � � � � � � � � � � � � � � � � " � � � D E F G H I I FI F J K L M F N O I & P ( 	 ' � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � = � � � A � � � � � � � 
 � � " � 
 � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � 
 � � � 	� � � � � � � � � � � � � � � � � � � � � � � � � � � �� �   
 ! 8 � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	B � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � 
 � � � � � � �� � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � " � � �� � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � �� � � � � � � � � � � � � � � 	Q R S T U V W X S T Y Z W [ V \ [ R ] ^ ^ _ ` ] a ] Wb ] [ U V W X c ^ V d d Z e V W Z [ S a ] f W V g ] h [ i T j Y Y V W [ ] ke l [ R ] m j W V Y ] Z b ^ V n n S T T S V b j b k ] W [ R ]_ ] Z d [ R ^ V V Y ] W Z [ S V b o V W X f W V p W Z n n ]V \ [ R ] q [ R ` W Z n ] U V W X f W V p W Z n n ] c p W Z b [Z p W ] ] n ] b [ b V r s t u v s q i r

w x y z { | } ~ � � x y � � � � � � | y� � y � � } ~ { � y � � x � � � } y � y ~ � x y �� } � � � y � � y � x y � � { � x � � y � � | } � y� ~ � | � � � � } � y � � � � � y � y � y
Author affi liations: National Center of Infec-

tious and Parasitic Diseases, Sofi a, Bulgar-

ia (I. Christova, T. Gladnishka, E. Tasseva, 

N. Kalvatchev); and Aristotle University of 

Thessaloniki, Thessaloniki, Greece (K. 

Tsergouli, A. Papa)

DOI: http://dx.doi.org/10.3201/eid1901.120299� � � � � � � � � �� � � � � � � �   ¡ ¢ £ ¤ � ¥ ¦   § ¥ ¨ § © ¤ £ § ¡ ¡ © � ¨ ¢ ª« ¤ ¬ ¤ ¡ � ¥ ­ © � ¥ ® � ¬ ¢ ¡ ¯ ° ¢ ¥ « ¤ ª ® ¢ § ¥ ° � ± ¥ ²³ � ´ ® ¤ µ § ¯ ¶ · ¸ ¢ ¹ � ° � · ¤ ­ ¢ ® § ¡ ° � º ¡ § � ¢ ª � ´� ¥ ­ ¤ £ ¤ ¡ ¨ ¢ ¥ ¨ ¢ ¥ « ¤ ª ® ¢ § ¯ ° ­ ¢ ° ¤ � ° ¤ ° � » ¤ ¡ � ´ �¼ ± ¥ ­ ¢ � ½ ² ¾ ¤ ° ¤ � ¡ ª © ¿ ¢ ¨ ¥ � § ° ® À Á Â � Â � � � Ã Ä ÅÆ Ç �Á � � � � � � ·   © ¡ ¢ ° ® § ¬ � ± · � � � � ­ ¢ £ ¢ ® ¡ ¢ § ¯ È ·� ¥ ® § ¥ ¢ � ­ ¢ ° � �   ¡ ¢ £ ¤ � ¥ ¦   § ¥ ¨ § © ¤ £ § ¡ ¦¡ © � ¨ ¢ ª « ¤ ¬ ¤ ¡ ¢ ¥ É ¯ ´ ¨ � ¡ ¢ � � È £ ¤ ¡ ¨ ± ¥ « ¤ ª ®Ê ¢ ° � Á Â Â Ã À � Â ² � Ã Ë Ì Å Æ � © ® ® � ² Í Í ­ Î � ­ § ¢ �§ ¡ ¨ Í � Â � Ç Á Â � Í ¤ ¢ ­ � Â Â Ï � Â Ã Â � Ë ÁÇ � ¶ § § ¨ ° ® ¡ � � ´ ¶ � º © ¤ ¤ � ¢ ­ ¤ £ ¢ § ´ § ¨ Ð § « ® ¢ ª ¹ ¦Ñ § ¡ ¥ ¤   ¡ ¢ £ ¤ � ¥ ¦   § ¥ ¨ § © ¤ £ § ¡ ¡ © � ¨ ¢ ª « ¤ ¬ ¤ ¡¢ ¥ � ° ¢ � · È ¯ ¡ § � ¤ · � ¥ ­ � « ¡ ¢ ª � � Ò ³ ¤ ­ È ¥ ® § ¦£ § ´ � � Ä Æ Ä À � Ì ² Ç Â Æ Å Ã � Æ �Ã � � � � � � · � � � � ­ ¢ £ ¢ ® ¡ ¢ § ¯ È ·   © ¡ ¢ ° ® § ¬ � ± � º © ¤É ¯ ´ ¨ � ¡ ¢ � ¥ ¬ � ª ª ¢ ¥ ¤   ¡ ¢ £ ¤ � ¥ ¦   § ¥ ¨ § © � ¤ £ ¦§ ¡ ¡ © � ¨ ¢ ª « ¤ ¬ ¤ ¡ ¬ ¢ ¡ ¯ ° ° ® ¡ � ¢ ¥ � ¿ ª � ¥ ­ Ò ± ¥ « ¤ ª ®Ê ¢ ° � Á Â � � À Ã Ç ² Á Á Ì Å Ä � © ® ® � ² Í Í ­ Î � ­ § ¢ � § ¡ ¨ Í � Â � Ç� Â Ä Í Â Â Ç Ë Ì Ì Ã Ï � Á Â � Â � Ì Ã Â Â Ç ËÌ �   © ¡ ¢ ° ® § ¬ � ± · Ê ¢   � ¡ § � · � � � � � ·   � ° ® ¢ ´ ¦´ ¤ ® ® ¢   · � ¥ ­ § ¥ § ¬ � Ó · » � ´ ¬ � ® ª © ¤ ¬ Ô · ¤ ®� ´ �   ¡ ¢ £ ¤ � ¥ ¦   § ¥ ¨ § © ¤ £ § ¡ ¡ © � ¨ ¢ ª « ¤ ¬ ¤ ¡ ·° § ¯ ® © Õ ¤ ° ® ¤ ¡ ¥ É ¯ ´ ¨ � ¡ ¢ � � È £ ¤ ¡ ¨ ± ¥ « ¤ ª ® Ê ¢ ° �Á Â Â Ä À � Ì ² Ä Ï Ç Å Ì � © ® ® � ² Í Í ­ Î � ­ § ¢ � § ¡ ¨ Í � Â � Ç Á Â � Í¤ ¢ ­ � Ì Â Ë � Â Ï � Ì Ë Æ

Ö × Ø Ù Ú Û Ü Ý Þ ß × à Þ × á Ú × Ý â ã ä Ù á Þ ß × à Þ × á Ú à Ú å à Ú æ æ Þ ç Ý × Ý × Ù è æ Þ æ ç é ê ê ë ì í æ Ú à ç î ç æ Þ á Þ ß Þ á è Þ Ý ï ä ã × Ý î ç î ä Ù × á Þ ç Ý ð ñ ä Ù å × à Þ × òí × à Þ × Ø Ù Ú ó ç Û ô õ ö ÷ å øî ç æ Þ á Þ ß Ú ð Ý ù ú û ó ç Û ô õ ö ÷ å øÝ Ú å × á Þ ß Ú ð Ý ù ü ü ý Ü Ý Þ ß × à Þ × á Ú × Ý × Ù è æ Þ æ þ ä Ù á Þ ß × à Þ × á Ú × Ý × Ù è æ Þ æÿ � ô ü � õ ê ÷ ö î ß × Ù ä Ú ÿ � ô ü � õ ê ÷ ö î ß × Ù ä Ú� å Ú ð è � Û ý ý ô ý Û ü ü � � Û ý � ö ý Û � ü �þ Ú â Þ × Ý � � � û� × Ý å Ú ú ý � û � ú � û ü� Ú 	 ý Û � � �þ � � ô � Û � ö � ü � ô ü � Û ü ö � Û � � ô ý Û � ú � ú Û û � öì � ú ô ú Û � ö � ü � ô ü 
 Û ü ö � Ú éÖ Þ � � Ø Þ á Ú 
 ý Û ý ý � 
 ý Û ý ý �� Ú æ � � ô ü Û � ö � � 
 ô ü ý Û 
 ö � Û � ú ô � Û ý ü � � � Û � ü ö � Û � ý ô ú Û � 
 � � � Û û � öó ç � � ô � Û � ö û � � ô ü û Û � ö � Ú é� Ý Þ ã × Ù � ç Ý á × � á ý Û ú � �� Ú æ � � ô � Û 
 ö ú ü ý ô ü � Û � ö � Û � � ô ý Û 
 ú � � Û � û öó ç � 
 ô ú Û � ö 
 ý ý ô ü 
 Û � ö � Ú éì × à ã Þ Ý å ý Û ý ý � ý Û ý � ú� Ú æ � � ô � Û 
 ö � û ú ô ü � Û � ö � Û û � ô � Û û ý � û Û ú � ö ú Û 
 � ô � Û ú � � � Û ý û öó ç � � ô � Û û ö û ý û ô ü û Û ú ö � Ú é� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � ! � � " # $ � � % % & � � ' � � " $ �  � � �  � � � � � � (



` , B * I J M M P M M R a X K L W I * < 4 4 ? R T T - U * - 7 , *7 . A T M J * M J Q K T G N 6 * I J M J * J J X )Q * H 5 . A 7 G / O 1 [ 8 F ; < 5 G 2 1 [ / @ / . , F ; < 5 G > *: . , @ 5 / F E : 7 F A 7 < 5 @ 7 . . < / A , ; D 5 G 5 . G , . 8 B L4 , ; \ B 8 . G 5 C , F 5 F - 5 @ , ; / . 5 / B , F > 8 3 A / . , / * b2 5 - ^ , . 7 3 * I J M I P Q W R ) J Q L M W * < 4 4 ? R T T - U * - 7 , *7 . A T M J * M J J I T V @ G * I X I M W= - - . 5 B B D 7 . ; 7 . . 5 B ? 7 F - 5 F ; 5 R O G / : < . , B 4 7 G / 1c / 4 , 7 F / 3 : 5 F 4 5 . 7 D O F D 5 ; 4 , 7 8 B / F - 0 / . / B , 4 , ;` , B 5 / B 5 B L 2 , ; . 7 N , 7 3 7 A C 1 > 3 G - * d / F \ 7 + / \ / 6 7 GI ) 1 c : O 0 ` 1 + 7 e / M a J W 1 > 8 3 A / . , / P 5 @ / , 3 R , G / f; < . , B 4 7 G / g F ; , ? - * 7 . A
Primary Multidrug-
Resistant Leprosy, 

United Statesh i j k l m n o j i p q r s t u v w x v s t s w s y zw s { t { | } ~ � w s � � ~ � w x v � y � � | { � � v � � { � �� � y t � v t � s � v y � v � s t w x v � � � � � � � ~ � zs t � � s | y } � s t � � y � � { t v � y t � u � { | y � s z} s t v � � v � s � w y t u v w { � s | y } � s t y t � � y � z� { t v x y � � v v t { � � v � � v � � { � � � � s � vy t � s � � w s � � � � v � y � v t w � � � � � � � v u y ~ � v| v � y � w v � t y w s � v v | | v u w s � v y t w s � v � � { � �� � ~ � � v � s � w � � v � s � w y t u v w { w x v � v � � � w z� s t v � � ~ � � u { ~ � � � v � s { ~ � � � y | | v u w � v � z� { � � u { t w � { � � � { � � y } � � � v � v � { � w y� { u ~ } v t w v � u y � v { | � � s } y � � } ~ � w s z� � ~ � z � v � s � w y t w � � � � � � v � � { � � s t w x v� t s w v � r w y w v � �� } y t | � { } � } v � s u y t r y } { y} s � � y w v � w { � y � y s s y w y � v � � � v y � �y t � � y w y � v   � � v y � � � � � � w � { ~ � x w u y � v| { � � v t v � y � s � v � v � � w x v } y w { ~ � � y � ~ � v �y t � � � y ¡ ~ v � � � � ¢ s t � s { � � � � x { � v �� { � � v � � s t v � v � � { } y w { ~ � � � £ � � v � � { � �� ¤ s � ~ � v � � y t v � � � � � v x y � t { � � s { �

x s � w { � � { | � v � � { � � y t � t { � � s { � w � v y w z} v t w � � v � y � w � v y w v � | { �     } { t w x �� s w x y � y s � � � v � s } v t { | � y � � { t v � � � �} � � � u � { | y � s } s t v � � � � } � � � y t � � s z| y } � s t � ¥ � � } � � � � v y � � v y � v � w {u { } � � � � s w x w x s � � v � s } v t � y t � w x v� v � s { t � � � { � � � � v � { � � v � � � v � v } y s t v �| � v v { | y t � t v � � v � s { t � ~ t w s �   � v y � �y | w v � u { } � � v w s t � w � v y w } v t w � � x v t} ~ � w s � � v � � { � t x � � v � � s � } v t w v �� y w u x v � y � � v y � v � { t x s � � { � v � � v � � � �� ¢ s t � s { � � � � x { � v � { t � � x v } { � s � v � s t� v � { � s w s { t � ~ w t { { � � y t s � } � �� w � � � v y � � { | y � v � ¥ � v y � � y | w v �u { } � � v w s t � w � v y w } v t w � w x v } y t y � y s t� { ~ � x w u y � v | { � y � z � v v ¢ x s � w { � � { |} ~ � w s � � v � v t v � y � s � v � v � � w x v } y w { ~ �� y � ~ � v � y t � � � y ¡ ~ v � { t x s � | y u v � w � ~ t ¢ �y t � v � w � v } s w s v � � r { } v � v � s { t � � v � v� � ~ � s w s u � ~ w t { t w v t � v � � � � ¢ s t � s { � � �� x { � v � u x � { t s u s t ¦ y } } y w { � � s t � � zw � y w v � � s w x t ~ } v � { ~ � y u s � z | y � w � y u s � � s� ¤ s � ~ � v � � y t v � � � � § � s t s u y � � � u { t � s � zv � v � w { x y � v � v � y � � v � � £ � v � � { � � � x v� y � y � y s t w � v y w v � � y s � � � s w x � y � � { t v� � � � } � � � u � { | y � s } s t v � � � } � � � y t �� s | y } � s t � ¥ � � } � � � � | w v � � } { t w x { |w x s � � v � s } v t � t { u � s t s u y � s } � � { � v } v t w� y � { � � v � � v � �� v y � z w s } v ¨ § � ~ � s t � w x v © ª « ¬ ­® ¯ « ° ± ² ³ ´ µ ¶ ± · ² ¯ ± ¸ � � v u s � u � v � v w s w s � vv � v } v t w y � � y � � ¹ � u { t � � } v � w x v � � v � zv t u v { | © º ¶ ± · ² ¯ ± s t � s { � � � � � v u s } v t �w y ¢ v t y w w x v s t s w s y � � s y � t { � s � y t � y w� v � y � � v � � { � v u ~ � y � � v t { w � � s t � { |w x v � v � y } � � v � � s w x y � y t v � { | � s t � � v zt ~ u � v { w s � v � { � � } { � � x s � } � r » ¨ � y t �� y � s y � � v t ~ } � v � { | w y t � v } � v � v y w� ¼ » ½ � � } y � ¢ v � � � ¾ � � x { � v � w x y w � { w x� s { � � � � � v u s } v t � x y � � { � v � © º ¶ ± · ² ¯ ±� s w x w x v s � v t w s u y � r » ¨ � ~ � w � � v ¿ À y t �¼ » ½ � � � { � � v � ¨ § � Á � » � � v ¡ ~ v t u s t �{ | w x v � � ~ � � v � s � w y t u v ¸ � v w v � } s t s t �� v � s { t � { | © º ¶ ± · ² ¯ ± | � { } w x v � v � y } z� � v � � x { � v � } ~ w y w s { t � � s w x s t u { � { t� ¿ { | w x v Â ¬ ¶ Ã � � v t v � � § § Ä Å § § �y t � s t u { � { t   � � { | w x v ² · ¬ Æ � v t v� ½ § Å Ä ½ ½ Å � � ½ x v � v } ~ w y w s { t � x y � v� v v t u x y � y u w v � s � v � w { s t � ~ u v x s � x z � v � zv � � v � s � w y t u v w { � y � � { t v y t � � s | y } � s t �� v � � v u w s � v � � � Ç � È � � § y � v | ~ � v � y � ~ y zw s { t { | v � v u w � { � x v � { � � y } � { | w x v � v

� � ~ � � v � s � w y t u v ¸ � v w v � } s t s t � � v � s { t �� x { � v � { t � � w x v � v � s � w y t w y � � v � v � s t� { w x � w � y s t � �½ x v � v � y w y s t � s u y w v � w x y w w x s �� y w s v t w x y � � v v t s t | v u w v � � s w x � � �© º ¶ ± · ² ¯ ± � v | { � v x s � s t s w s y � w � v y w } v t w| { � � v � � { � � � ½ x v � v | { � v � � x v t x v � y �s t s w s y � � � w � v y w v � � s w x � v � � { � � } ~ � zw s � � ~ � w x v � y � � � x v � y � v � � v t w s y � � �� s � v t u � { | y � s } s t v } { t { w x v � y � � � ½ x s �w � v y w } v t w y � � v y � � w { x y � v � v � ~ � w v � s ty � � { � � w v } � { � y � � u � s t s u y � s } � � { � v z} v t w � � | w v � � v � y � � v � x v � y � � � y u v � { ty � y s � � � v � s } v t { | u � { | y � s } s t v � � � �} � � � u � y � s w x � { } � u s t É £ � � � � } � � �y t � } s t { u � u � s t v � � � � } � � � ½ x v � v z� s { t � u � s t s u y � � � s } � � { � v � � s w x s t �� v v ¢ � � y t � w x v � y w s v t w t { � { t � v � t { w zv � y t � � � ~ � s w ~ � { � w v t � v � t v � � s t w x v� v � s { t � �½ x s � � v � { � w � { u ~ } v t w � y u y � v { |� � s } y � � � � � � v � � { � � s t w x v � t s w v �r w y w v � � À t v � y � ~ y w s t � � v � v � y � � � v � s z{ ~ � � s { � � � � y } � � v � | � { } { w x v � � y zw s v t w � s t � y � y s s � � v x y � v t { w � v v t y t �� s | y } � s t z � v � s � w y t w { � � � � s � { � y w v � �� v y � w x { | � u s y � � s t � } v � s u y t r y } { y �w x v � y w s v t w Ê � u { ~ t w � � { | { � s � s t � s t z� s u y w v � w x y w w x v � � v � v t { w y � y � v { |� � ~ � z � v � s � w y t w © º ¶ ± · ² ¯ ± y } { t � w x v s �� y w s v t w � � � � r u { � � y � � � � v � � � u { } } � � �½ x v � y w s v t w � v � { � w v � t { | y } s � � x s � w { � �{ | � v � � { � � � y t � t { { w x v � u { t w y u w u { ~ � �� v s � v t w s � v � � ½ x v { � s � s t { | w x v � � �© º ¶ ± · ² ¯ ± s t w x s � u y � v u y t t { w � v � v � t s zw s � v � � � v w v � } s t v � �� � ~ � z � v � s � w y t w � v � � { � � � s t u � ~ � zs t � � y � � { t v z y t � � s | y } � s t z � v � s � w y t wy t � � � � � v � � { � � � x y � � v v t � v � { � w v �s t { w x v � � y � w � { | w x v � { � � � � ~ � ~ y � � � s ty � � { u s y w s { t � s w x � v � y � � v y | w v � s t � ~ | � zu s v t w w x v � y � � � � � � � � � v � y � � v � s t � v � z� { � � y � v t { w ~ � ~ y � � � � v v t ~ t w s � } y t �� v y � � y | w v � u { } � � v w s { t { | w � v y w } v t w� Ë � Ì � � À t w x v � t s w v � r w y w v � � y } { t �� y w s v t w � w � v y w v � | { � � � v y � � � s w x y} ~ � w s � � ~ � � � { w { u { � s t � { � � s t � � y s � �� s | y } � s t � t { � v � y � � v � � v � v { � � v � � v �y | w v � � � ¸ � � � v y � � Ê | { � � { � z ~ � � Í � �� { � w t v � { � � { � � v t s t � � ¢ s t � v � s { t �u � s t s u y � � � � ~ � � v u w v � w { � v � v � y � � v �y � v y u w ~ y � � � � v � � { � � � v y u w s { t � � � Î � �
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 179



LETTERS

Ï Ð Ñ Ò Ð Ó Ô Ô Õ Ò Ö × Ø Ù Ú Û Ø Ù Ü Ô Ý Ó Ö Ñ Õ Þ Ö ß àá Þ Ö Ð Õ Ý Ó Ö Ñ Õ Þ Ö â Õ Ý Ü â Ö Õ ã Ð Õ â Õ ä å Õ Ý â Ü ß æâ Õ å Ó Ý ß Õ ã Ï Ñ Ö Ð ç è é ê ë ì í î ï ð í ñ æ Õ Ó â ßÓ Ô Ö Õ â Ò Ü ò Ý å Õ Ö Ñ Ü Þ Ü Ô Ö â Õ Ó Ö ò Õ Þ Ö àó Ð Õ Õ ò Õ â ô Õ Þ Ò Õ Ü Ô ã â õ ô â Õ ß Ñ ß Ö Ó Þ Ò ÕÝ Ü ß Õ ß Ó ß Õ â Ñ Ü õ ß Ö Ð â Õ Ó Ö Ö Ü å Õ Ý â Ü ß æ Ò Ü Þ öÖ â Ü å Ý â Ü ô â Ó ò ß Ö Ð Ó Ö â Õ å æ Ü Þ Ó ß Õ Ò Ü Þ ã öÓ â æ Ñ Þ Ö Õ â ÷ Õ Þ Ö Ñ Ü Þ ä ß õ Ò Ð Ó ß Ò Ð Õ ò Ü Ö Ð Õ â öÓ Ý æ ä ø Õ Ò Ó õ ß Õ Ó å Õ Ý â Ü ß æ ÷ Ó Ò Ò Ñ Þ Õ Ñ ß Þ Ü ÖÓ ÷ Ó Ñ å Ó ø å Õ à ù å Ñ Þ Ñ Ò Ñ Ó Þ ß ß Ð Ü õ å ã ø Õ Ó Ï Ó â ÕÖ Ð Ó Ö Ý Õ â ß Ü Þ ß Ï Ð Ü Ð Ó ÷ Õ Ó Ò ú õ Ñ â Õ ã å Õ Ý öâ Ü ß æ Ñ Þ Ü Ö Ð Õ â Ò Ü õ Þ Ö â Ñ Õ ß Ò Ü õ å ã Ð Ó ÷ Õ Ñ Þ öÔ Õ Ò Ö Ñ Ü Þ â Õ ß õ å Ö Ñ Þ ô Ô â Ü ò ã â õ ô ö â Õ ß Ñ ß Ö Ó Þ Öê ë ì í î ï ð í à û Ð Õ Þ â Õ ß Ñ ß Ö Ó Þ Ò Õ Ñ ß ß õ ß öÝ Õ Ò Ö Õ ã ä ø Ñ Ü Ý ß æ ß Ó ò Ý å Õ ß ß Ð Ü õ å ã ø Õ Ó Þ öÓ å æ ü Õ ã ø æ õ ß Ñ Þ ô ò Ü å Õ Ò õ å Ó â Ó ß ß Ó æ ß Ö Ð Ó ÖÕ Þ Ó ø å Õ â Ó Ý Ñ ã Ñ ã Õ Þ Ö Ñ ý Ò Ó Ö Ñ Ü Þ Ü Ô ò õ Ö Ó öÖ Ñ Ü Þ ß Ó ß ß Ü Ò Ñ Ó Ö Õ ã Ï Ñ Ö Ð ã â õ ô â Õ ß Ñ ß Ö Ó Þ Ò Õã Ñ â Õ Ò Ö å æ Ô â Ü ò Ý Ó â Ó Ô ý Þ ö Õ ò ø Õ ã ã Õ ã ø Ñ öÜ Ý ß æ ß Ý Õ Ò Ñ ò Õ Þ ß à þ Ü â Ý Ó Ö Ñ Õ Þ Ö ß Ñ Þ Ö Ð Õÿ Þ Ñ Ö Õ ã � Ö Ó Ö Õ ß ä Ö Ð Ñ ß Ó Þ Ó å æ ß Ñ ß Ñ ß Ó ÷ Ó Ñ å öÓ ø å Õ Ö Ð â Ü õ ô Ð Ö Ð Õ � Ó Ö Ñ Ü Þ Ó å � Ó Þ ß Õ Þ � ßè Ñ ß Õ Ó ß Õ � � Õ Ý â Ü ß æ � � â Ü ô â Ó ò � Ï Ï Ï àÐ â ß Ó à ô Ü ÷ � Ð Ó Þ ß Õ Þ ß ã Ñ ß Õ Ó ß Õ � ã Ñ Ó ô Þ Ü ß Ñ ß �Ñ Þ ã Õ 	 à Ð Ö ò å � ä Ó Þ ã Ô Ü â ÿ � Ý Ó Ö Ñ Õ Þ Ö ß ä Ö Ð ÕÝ â Ü ô â Ó ò Ý â Ü ÷ Ñ ã Õ ß Ö Ð Õ × ö ã â õ ô â Õ ô Ñ öò Õ Þ Ô Ü â å Õ Ý â Ü ß æ Ô â Õ Õ Ü Ô Ò Ð Ó â ô Õ à û Ð Õ ÞÞ Õ Õ ã Õ ã ä ò Ñ Þ Ü Ò æ Ò å Ñ Þ Õ ä Ò å Ó â Ñ Ö Ð â Ü ò æ Ò Ñ Þ äÓ Þ ã Ü 
 Ü 	 Ó Ò Ñ Þ Ó â Õ Ý â Ü ÷ Ñ ã Õ ã Ó ß Ó å Ö Õ â Þ Ó öÖ Ñ ÷ Õ ß Ö Ü Ö â Õ Ó Ö å Õ Ý â Ü ß æ à

� � 
 � � � � � � � � � � � �� � � � � � � � � � � �  � ! " � ! # ! $ ! % % & ' (� ' ) * + � � ,  - � . & ( � ! �  � % ! � � � ! � , � ( ( & ( � � ' / �� ' ) � ! 0 � � � � � , 1 � � & ' ! � ! � � ( ( & ( � � ' / � & ' 2 � � 32 � � & ' � � + & ( 4 � ' � ( / � & 2 � 56 � ' ) & ' � � ! � � + & ( � � ( � � � / + . � ( 2 � ! 37 & ) � ) % , � + � 1 � �  � + $ � ( ! � � / � ( � ' ) 8 � � 37 & / � ( 9 ) 4 & ' & ( � � � � & ! ' : ( ; � � � � � ! � < � & 4 � � ,1 � �  � + * � � � = " � � & ! ' �  1 � ' ( � ' : ( > & ( � � ( �? - � 2 � ! ( , @ < � ! � � � 4 5A B C D C E F D D G B H H B C I J KL B I M N O F P C Q B D M K R C O S H T O C U I C KC D V A C W B V T X M H H C U V
Author affi liations Health Resources and 

Services Administration, Baton Rouge, 

Louisiana, USA (D.L. Williams, R. Sharma, 

D. Scollard); Louisiana State University, 

Baton Rouge (D.L. Williams, R. Sharma, 

D. Scollard); and John A. Burns School of 

Medicine, Aiea, Hawaii, USA (T. Hagino)

DOI: http://dx.doi.org/10.3201/eid1901.120864Y � Z � [ � � � � �\ ] ^ _ ` a a b c d e f g h d b i j k l g m n a a n j o p g q c b rs t u v w s a x k g o c w i b u y z g z n a a n b i j e k ]o s t _ ` u { n u w n u | _ s b a a t u | t j ` } a t ~ c ` j � ]� a n u f n _ c ` v n ` a y t � ] � � � � � \ � � � � � � � \ ]s { { ~ � � � d � ] d ` n ] ` c | � \ � ] \ \ � � � � f y ] \ � ] � ] � � � r� � \ ] � � � �

� ] z ` c a d � t b a { s � c | b u n � b { n ` u ] ^ w c � t n a a b u _ t` } d c w | c t j n j { b u _ t n u a t ~ c ` j � � � � \ � ] z � a �� ~ n d t i n ` a y t _ ] � � \ \ � � � � � � � � � � ]� ] o c w i b u y z g h u d c t � j p q g y ` v v n u j � � gh d b i j k l g q c b s t u v w s a x k g m n a a n j o p ]� u w i t c b { n ` u ` } � � � � � � � � � �   ¡ ¢ £ � ¤ � � �w j n u | c t b a r { n i t p � y ] p k ` ^ � t | a o c ` ~ e n j ]� � � � � � � t � � � ] s { { ~ � � � d � ] d ` n ] ` c | � \ � ] \ � � \ �¥ ` w c u b a ] ~ u { d ] � � � � � � �� ] o c w i b u y z g ^ n u | s p g ^ s b c i b y g l w j rj ` p g y ` w | t i ` u { x g p b u n � r f ` u d ` a ¦h g t { b a ] p c ` v b v a t � ` ` u ` { n _ a t ~ c ` j � n u{ s t j ` w { s t c u § u n { t d ^ { b { t j ] � � u | a xf t d ] � � \ \ � � � � � \ � � � � � � ] s { { ~ � � � d � ] d ` n ]` c | � \ � ] \ � ¨ � � � � x f ` b \ � \ � ¨ � �¨ ] � ` u ` c t � g � ` a t ^ o ] f ` a t _ w a b c v b j n j ` }c n } b i ~ n u c t j n j { b u _ t n u � � � � � � � � � �   ¡ ¢£ � ¤ � � � © h u { n i n _ c ` v h | t u { j � s t i ` { s t c ]\ � � � � � � � � \ � � � ] s { { ~ � � � d � ] d ` n ] ` c | � \ � ] \ \ � � �h h � ] � � ] � ] � \ �� ] z n a a n b i j e k g ^ ~ c n u | k g � b c c n j � g y ` _ s tp g m n a a n j o p ] e n s � d c ` ~ { t c ` b { t j � u { s b j t` } � � � � � � � � � �   ¡ ¢ £ � ¤ � � � b u d d b ~ j ` u tc t j n j { b u _ t ] h u { n i n _ c ` v h | t u { j � s t ri ` { s t c ] � � � � � � � � \ ¨ � � � � ] s { { ~ � � � d � ] d ` n ]` c | � \ � ] \ \ � � � h h � ] � � ] � ] \ ¨ � � r \ ¨ � � ] � � � �� ] � ` c i b u m g x ` j t ~ s m g y n _ s b c d x ] y t a b ~ j t jn u i w a { n v b _ n a a b c � ~ b { n t u { j { c t b { t d � n { si w a { n r d c w | { s t c b ~ � w u { n a j i t b c u t | b { n � rn { � � ¦ u d n u | j b } { t c { � t u { � � t b c j ] ª u { x k t ~ c� { s t c f � _ ` v b _ { e n j ] � � � � � � � � \ � � ] s { { ~ � � �d � ] d ` n ] ` c | � \ � ] \ � � � � \ ¨ � � r ¨ � \ « ¬ � � � � ­ � � �® � � � \ � y ª f p o z ¯ � ] � ] � � � �� ] m t a v t c y � g l b a b | ` u ° ± g � t a a ` u b y ° ] o s tc t a b ~ j t c b { t n u f l a t ~ c ` j � ~ b { n t u { j { c t b { t d� n { s � r � t b c j ` } z � � r f e o n j u ` { a ` � ] ª u {x k t ~ c � { s t c f � _ ` v b _ { e n j ] � � � � � � � � � � � �¨ � � ] s { { ~ � � � d � ] d ` n ] ` c | � \ � ] \ � � � � \ ¨ � � r¨ � \ « ¬ � � � � ­ � � ® � � � � o y y ª f k ¯ � ] � ] � � � �
180 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013

Figure. Acid-fast organisms from biopsy specimens of a man with leprosy, United States. Fite-stained sections show numerous acid-fast 

bacilli in the initial skin biopsy specimen (A) and in the biopsy specimen taken at relapse, 6 years after completion of treatment (B). Both 

specimens demonstrate the clumps of 
² ³ ´ µ ¶ · ´ ¸ ¹ º » ¼ ½ ¾ ¹ ¿ º · ¹

 referred to as globi. In panel B, bacilli can be seen within a cutaneous nerve 

(arrows), a fi nding that is pathognomonic of 
² À ¾ ¹ ¿ º · ¹

. Original specimen magnifi cation ×1,000.
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activity are eligible for 
î ï î ð ñ î ò ó ô õ ö ÷ ø ù ú ò ø õ û ü ô ý

™. 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 
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Article Title

Staphylococcal Infections in Children, California, USA, 1985–2009
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 � � � � � � � � � � � � � � � � � � Ý � � ã � á � å ê ì à � å ê â å ë á í à ß ææ ß ç ã æ à í ë ç � ß Þ ä å æ ã ì � æ ß ë à á å � ä ß à í ã � æ í â � å á ä í � ã ì í � ã � í å ë áæ ß ì ã � ß à � å á � ã ä � � ì å â å â â ã ì á ä ß â í ß á í ë � � ß â ê æ æ ß ë � á � ê à � �
A.  The biggest increase in the incidence of 

hospitalizations occurred between 1985 and 2002
B.  The biggest increase in the incidence of 

hospitalizations occurred between 2006 and 2009
C.  Hospitalizations for cellulitis declined between 2002 

and 2006
D.  The maximum incidence of hospitalization remained 

below 100 cases per 100,000 population	 Ý � � ã � Ü ã á å ë ß � � ß à ß Þ å ç æ ã ä � í â æ í á � � ã â � å æ á � å æ� å á ä í � ã ì í � ã � í å ë Ü í � � á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë í ë � � ßâ ê æ æ ß ë � á � ê à � �
A.  Female sex
B.  African American race
C.  Age 14 to 17 years
D.  Low family income

� Ý � � ã � á � å ê ì à � å ê â å ë á í à ß æ æ ß ç ã æ à í ë ç å ê � â å Þ ß á å �� å á ä í � ã ì í � ã � í å ë æ ß ì ã � ß à � å á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë í ë� � ß â ê æ æ ß ë � á � ê à � �
A.  Excluding neonates, the mean length of hospital stay 

was approximately 14 days
B.  The length of hospital stay progressively increased 

over the entire study period
C.  Staphylococcal infection did not independently 

increase the risk of mortality
D.  African American race was associated with a higher 

risk of mortality due to staphylococcal infection� Ý � � ã � á � å ê ì à � å ê â å ë á í à ß æ æ ß ç ã æ à í ë ç � � ß � � ä ß á å �í ë � ß â � í å ë Ü í � � á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë á í ë � � ß â ê æ æ ß ë �á � ê à � �
A.  Bacteremia was the most common type of infection
B.  Rates of infection with methicillin-susceptible � �ó  ø õ  ý

 increased substantially from 2000 to 2009
C.  Rates of infection with methicillin-resistant � � ó  ø õ  ý

 
(MRSA) increased substantially from 2000 to 2009
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Article Title

Pneumocystis jirovecii Genotype Associated with Increased 

Death Rate of HIV-infected Patients with Pneumonia

CME Questions` ? a G L E H A C A A O M I E b c d e A E H d G N B @ E M > O f g h i j O M k A D f O G ME M B E M A > B O E I M G C O C G k l m n o p q r s t u v t w v x q y n r v vF M A L @ G M O E z { | { } ? a G L E H A D G M D A H M A B H A I E H B O M I f g AF G C C O ~ O N O f e G k I A M A f O D @ L f E f O G M C O M f g O C G H I E M O C @ ?� g E f > E C f g A G � A H E N N H E f A G k B O g e B H G F f A H G E f A C e M f g E C Az � h { � } @ L f E f O G M C E @ G M I D E C A C G k { | { O M f g A D L H H A M fC f L B e �
A.  4%
B.  33%
C.  74%
D.  83%� ? � h { � @ L f E f O G M C > A H A @ G C f E C C G D O E f A B > O f g > g O D gG k f g A k G N N G > O M I F E f O A M f D g E H E D f A H O C f O D C O M f g A D L H H A M fC f L B e �
A.  CD4 count less than 50 cells/µL
B.  Age over 40 years
C.  Male sex
D.  Diagnosis of PCP after 1995

b ? a G L O M O f O E f A f H A E f @ A M f > O f g f H O @ A f g G F H O @ dC L N k E @ A f g G � E � G N A ? � g O D g G k f g A k G N N G > O M I � E H O E ~ N A C> E C @ G C f E C C G D O E f A B > O f g C L N k E H A C O C f E M D A G k l �w v x q y n r v v O M f g A D L H H A M f C f L B e �
A.  Need for mechanical ventilation at the time of PCP 

diagnosis
B.  

R � � ^ Z Y � W � ^ ^
 type 10

C.  
R � � ^ Z Y � W � ^ ^

 type 7
D.  DHPS M2 mutation� ? � g O D g G k f g A k G N N G > O M I � E H O E ~ N A C > E C @ G C fE C C G D O E f A B > O f g E g O I g A H H O C � G k B A E f g B L A f G { | { O Mf g A D L H H A M f C f L B e �
A.  DHPS M2 mutation
B.  DHPS M3 mutation
C.  

R � � ^ Z Y � W � ^ ^
type 7

D.  Older age
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NEWS & NOTES

Upcoming Issue

Broadening the Paradigm of Research and Development for 

Rift Valley Fever

Eastern Equine Encephalitis in Children, Massachusetts and 

New Hampshire, 1970–2010

Lessons and Challenges for Measles Control from 

Unexpected Large Outbreak, Malawi

Nosocomial and Corpse-to-Human Transmission of Nipah 

Virus, Bangladesh

Phylogenetic and Ecologic Analyses of Monkeypox Outbreak, 

South Sudan

Rift Valley Fever, Sudan, 2007 and 2010

Severe Lower Respiratory Tract Infection in Early Infancy and 

Pneumonia Hospitalizations among Children, Kenya

Laboratory-based Surveillance for Hepatitis E Virus Infection, 

United States, 2005–2012

Plague Outbreak in Libya, 2009, Unrelated to Plague in 

Algeria

Lessons from the History of Isolation and Quarantine

Avian Infl uenza Virus among Poultry Workers, Beijing, China

Typhus Group Rickettsiae in Mbeya Region, Southwestern 

Tanzania« ¬ ­ ® ¯ ° ± ² ¬ ³ ´ µ ¶
 spp. Infection among Employees at a Poultry 

Processing Plant, Virginia, 2008–2011

Environmental Analysis for Avian Infl uenza Surveillance in 

Wet Markets, Cambodia

Hepatitis E Virus in Pork Liver Sausage, France· ± ¶ ¶ µ ° ¸ ¬ ³ ¶ ± ³ ¸ ¹ º ¶ ¬ µ
 Meningoencephalitis, West Africa

Kyasanur Forest Disease, India, 2011–2012

Genetic Variants of Echovirus 13, Northern India, 2010

Transmission and Maintenance Cycle of 
· ¬ ¶ ´ ± » µ ° ° ¬ ¼ º ¸ » ´ ¬ » ¬

 

in Rhesus Macaques, China

Complete list of articles in the February issue at

http://www.cdc.gov/eid/upcoming.htm
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Announcements
To submit an announcement, send an email message to 

EIDEditor (eideditor@cdc.gov). Include the date of the 

event, the location, the sponsoring organization(s), and 

a website that readers may visit or a telephone number 

or email address that readers may  contact for more 

information.

Announcements may be posted on the journal Web 

page only, depending on the event date.
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Instructions to Authors� � � � � � � � � 	 
 � � � � � � � 
 � �
 To submit a manuscript, access Manuscript Central from 

the Emerging Infectious Diseases web page (www.cdc.gov/eid). Include a cover letter 

indicating the proposed category of the article (e.g., Research, Dispatch), verifying the 

word and reference counts, and confi rming that the fi nal manuscript has been seen and 

approved by all authors. Complete provided Authors Checklist. � � � � � � � � � 	 � � � � � � � 	 � 
 � �
For word processing, use MS Word. List the following infor-

mation in this order: title page, article summary line, keywords, abstract, text, acknowledg-

ments, biographical sketch, references, tables, and fi gure legends. Appendix materials and 

fi gures should be in separate fi les. � � 	 � � � � � � �
 Give complete information about each author (i.e., full name, graduate 

degree(s), affi liation, and the name of the institution in which the work was done). Clearly 

identify the corresponding author and provide that author’s mailing address (include 

phone number, fax number, and email address). Include separate word counts for ab-

stract and text. � � � � 
 � � � �
Use terms as listed in the National Library of Medicine Medical 

Subject Headings index (www.ncbi.nlm.nih.gov/mesh).� � � 	 �
Double-space everything, including the title page, abstract, references, tables, 

and fi gure legends. Indent paragraphs; leave no extra space between paragraphs. After 

a period, leave only one space before beginning the next sentence. Use 12-point Times 

New Roman font and format with ragged right margins (left align). Italicize (rather than 

underline) scientifi c names when needed. � � 
 � � � � � � � � � 
 � � 	 � � �
 Include a short biographical sketch of the fi rst author—both 

authors if only two. Include affi liations and the author’s primary research interests. � � � � � � � � � � �
 Follow Uniform Requirements (www.icmje.org/index.html). Do not use 

endnotes for references. Place reference numbers in parentheses, not superscripts. 

Number citations in order of appearance (including in text, fi gures, and tables). Cite per-

sonal communications, unpublished data, and manuscripts in preparation or submitted for 

publication in parentheses in text. Consult List of Journals Indexed in Index Medicus for 

accepted journal abbreviations; if a journal is not listed, spell out the journal title. List the 

fi rst six authors followed by “et al.” Do not cite references in the abstract.� � � � � � �
 Provide tables within the manuscript fi le, not as separate fi les. Use the MS 

Word table tool, no columns, tabs, spaces, or other programs. Footnote any use of bold-

face. Tables should be no wider than 17 cm. Condense or divide larger tables. Extensive 

tables may be made available online only.  � � � � � � �
. Submit fi gures in black and white. If you wish to have color fi gures online, 

submit both in black and white and in color with corresponding legends.  Submit edit-

able fi gures as separate fi les (e.g., Microsoft Excel, PowerPoint).  Photographs should 

be submitted as high-resolution (600 dpi) .jpeg or .tif fi les. Do not embed fi gures in the 

manuscript fi le. Use Arial 10 pt. or 12 pt. font for lettering so that fi gures, symbols, letter-

ing, and numbering can remain legible when reduced to print size. Place fi gure keys within 

the fi gure. Figure legends should be placed at the end of the manuscript fi le.� � � � 
 �
. Submit as AVI, MOV, MPG, MPEG, or WMV. Videos should not exceed 5 

minutes and should include an audio description and complete captioning. If audio is 

not available, provide a description of the action in the video as a separate Word fi le. 

Published or copyrighted material (e.g., music) is discouraged and must be accompanied 

by written release. If video is part of a manuscript, fi les must be uploaded with manu-

script submission. When uploading, choose “Video” fi le. Include a brief video legend in 

the manuscript fi le.

Types of Articles� � � � � � � 	 �  � � �
 Articles should not exceed 3,500 words and 40 references. Use of 

subheadings in the main body of the text is recommended. Photographs and illustra-

tions are encouraged. Provide a short abstract (150 words), 1-sentence summary, and 

biographical sketch. Articles should provide insightful analysis and commentary about 

new and reemerging infectious diseases and related issues. Perspectives may address 

factors known to infl uence the emergence of diseases, including microbial adaptation and 

change, human demographics and behavior, technology and industry, economic devel-

opment and land use, international travel and commerce, and the breakdown of public 

health measures.  


 � � 
 � � � � �
 Articles should not exceed 3,500 words and 40 references. Use of sub-

headings in the main body of the text is recommended. Photographs and illustrations are 

encouraged. Provide a short abstract (150 words), 1-sentence summary, and biographical 

sketch. This section comprises concise reviews of infectious diseases or closely related 

topics. Preference is given to reviews of new and emerging diseases; however, timely 

updates of other diseases or topics are also welcome.  � � � � � � � � �
 Articles should not exceed 3,500 words and 40 references. Use of sub-

headings in the main body of the text is recommended. Photographs and illustrations are 

encouraged. Provide a short abstract (150 words), 1-sentence summary, and biographical 

sketch. Report laboratory and epidemiologic results within a public health perspective. 

Explain the value of the research in public health terms and place the fi ndings in a larger 

perspective (i.e., “Here is what we found, and here is what the fi ndings mean”).� 
 � � � � � � � ! � � 	 
 � � � � � � �  � � � � �
 Articles should not exceed 3,500 words and 40 refer-

ences. Use of subheadings in the main body of the text is recommended. Photographs 

and illustrations are encouraged. Provide a short abstract (150 words), 1-sentence sum-

mary, and biographical sketch. Articles in this section include public health policy or his-

torical reports that are based on research and analysis of emerging disease issues." � � � � 	 � � � � �
 Articles should be no more than 1,200 words and need not be divided 

into sections. If subheadings are used, they should be general, e.g., “The Study” and 

“Conclusions.” Provide a brief abstract (50 words); references (not to exceed 15); fi gures 

or illustrations (not to exceed 2); tables (not to exceed 2); and biographical sketch. Dis-

patches are updates on infectious disease trends and research that include descriptions 

of new methods for detecting, characterizing, or subtyping new or reemerging pathogens. 

Developments in antimicrobial drugs, vaccines, or infectious disease prevention or elimi-

nation programs are appropriate. Case reports are also welcome.� � 
 	 
 # � � $ �
The photo quiz (1,200 words) highlights a person who made notable 

contributions to public health and medicine. Provide a photo of the subject, a brief clue 

to the person’s identity, and fi ve possible answers, followed by an essay describing the 

person’s life and his or her signifi cance to public health, science, and infectious disease. % 
 � � � � 	 � � � � � �
 Thoughtful discussions (500–1,000 words) of current topics. Com-

mentaries may contain references but no abstract, fi gures, or tables. Include biographical 

sketch.& 	 � � 
 � 
 � � � �
 Etymologia (100 words, 5 references). We welcome thoroughly re-

searched derivations of emerging disease terms. Historical and other context could be 

included. ' � 
 	 � � � " � � � � � � 
 � �
 Thoughtful essays, short stories, or poems on philosophical is-

sues related to science, medical practice, and human health. Topics may include science 

and the human condition, the unanticipated side of epidemic investigations, or how people 

perceive and cope with infection and illness. This section is intended to evoke compassion 

for human suffering and to expand the science reader’s literary scope. Manuscripts are 

selected for publication as much for their content (the experiences they describe) as for 

their literary merit. Include biographical sketch.( � 	 	 � � � �
 Letters commenting on recent articles as well as letters reporting cases, out-

breaks, or original research, are welcome. Letters commenting on articles should contain 

no more than 300 words and 5 references; they are more likely to be published if submit-

ted within 4 weeks of the original article’s publication. Letters reporting cases, outbreaks, or 

original research should contain no more than 800 words and 10 references. They may have 

1 fi gure or table and should not be divided into sections. No biographical sketch is needed.� 
 
 � � ) * 	 � � � � � � � � �
 Reviews (250–500 words) of new books or other media on 

emerging disease issues are welcome. Title, author(s), publisher, number of pages, and 

other pertinent details should be included.% 
 � � � � � � � � 
 � � � � � � � � �
 Summaries of emerging infectious disease conference ac-

tivities (500–1,000 words) are published online only. They should be submitted no later 

than 6 months after the conference and focus on content rather than process. Provide 

illustrations, references, and links to full reports of conference activities.* � � � � � � � � 
 � 	 �
. Reports on consensus group meetings, workshops, and other activi-

ties in which suggestions for diagnostic, treatment, or reporting methods related to infec-

tious disease topics are formulated may be published online only. These should not exceed 

3,500 words and should be authored by the group. We do not publish offi cial guidelines or 

policy recommendations.' � � 
 � � � � � � � 	 � �
 We welcome brief announcements of timely events of interest to 

our readers. Announcements may be posted online only, depending on the event date. 

Email to eideditor@cdc.gov.

Emerging Infectious Diseases is a peer-reviewed journal established expressly to promote the recognition of new and 

reemerging infectious diseases around the world and improve the understanding of factors involved in disease emergence, prevention, and elimination. 

The journal is intended for professionals in infectious diseases and related sciences. We welcome contributions from infectious disease specialists in 

academia, industry, clinical practice, and public health, as well as from specialists in economics, social sciences, and other disciplines. Manuscripts in all 

categories should explain the contents in public health terms. For information on manuscript categories and suitability of proposed articles, see below and 

visit http://wwwnc.cdc.gov/eid/pages/author-resource-center.htm.

Emerging Infectious Diseases is published in English. To expedite publication, we post some articles online ahead of print. Partial translations of the 

journal are available in Japanese (print only), Chinese, French, and Spanish (http://wwwnc.cdc.gov/eid/pages/translations.htm).
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