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• Most common bacterial cause of  
 foodborne disease in the U.S. 
• Many different sources 

– Meat, poultry, produce, animal contact 
• >2,500 serotypes 
• Acute gastroenterit is: fever, diarrhea, abdominal cramps, 

vomit ing, bloody stools 
• Serious illness: meningit is, bloodstream infect ions, joint  

infect ions  
– Young children, immunocompromised, elderly 

 

Salmonella 



 Lives in intest inal t ract of many animals 
 Direct Contact 

 Animal products (meat, milk, eggs, dairy) 
 Contact with infected animals 

• May appear healthy and clean 
• Bodies (fur, feathers, scales) contaminated 

 Indirect Contact 
 Contaminat ion of food 
 Contact with animal environments, areas where 

animals live and roam 

Salmonella Transmission Between 
Animals and Humans 



Mail-Order Hatchery Industry,  
United States 

• ~20 mail-order hatcheries supply baby birds 
• >50,000,000 chicks sold annually 
• One hatchery may supply to several states 
• Business is booming due to increased demand 

– Backyard flocks 
– Urban chicken phenomenon 

• Baby poultry  
– Sold at feed stores 
– Ordered through the mail 
– Sold over the internet 



USDA-National Poultry  
Improvement Plan 

 Program to eliminate poultry diseases from 
breeder flocks 
 Salmonella enterica serotypes Pullorum , Gallinarium and 

Enterit idis 
 Mycoplasma gallisept icum, Mycoplasma synoviae, 

Mycoplasma meleagridis,  and Avian Influenza 

 Does not cert ify freedom from other strains of 
Salmonella in poultry, including those that 
cause human illness 



How are illnesses detected? 
• National molecular subtyping 

network for foodborne disease 
surveillance 

• Network of >85 public health & 
regulatory laboratories 

• Current method is pulsed-field 
gel electrophoresis (PFGE) 
– Creates DNA “ fingerprints”  

• Share DNA “ fingerprints” 
electronically  

• DNA “ fingerprints” kept in 
dynamic database at CDC 

• Monitored for clusters 
Cluster of indistinguishable 
patterns as “outbreak 
strain” 



Outbreak investigations are a major 
driver for reducing disease burden 

• Prevent additional cases in current outbreak 
• Identify a new pathogen or problem 
• Determine what went wrong in order to prevent 

future similar outbreaks 
− Define higher risk foods or animals 
− Define gaps in production systems 
− Stimulate further specific research 
− New processes or regulations 

 



CDC-NPIP Poultry Specific 
Questionnaire 



Outbreaks of Salmonella Associated with Live 
Poultry 

• Past 
– First outbreak documented in 1955 
– Involve young children 
– Outbreaks in Spring 
– Dyed birds 
– Pets 
 

• Present 
– See mult iple outbreaks/year 
– Adults and children 
– Outbreaks year-round 
– Backyard flocks,  urban chickens 
– Agricultural feed stores 



Outbreaks of Salmonella Associated with Live 
Poultry 

 42 outbreaks reported since 1990 
 >1,340 laboratory-confirmed illnesses 
 >120 hospitalizat ions  
 3 deaths 

 Poultry appear clean and healthy 
 Mult iple Salmonella serotypes associated 
 Mult iple outbreak strains linked to single hatcheries 
 Recurring hatchery, different outbreak strains 
 Success in reducing human illnesses linked to specific 

hatchery strains 
 



Recent Outbreaks: Live Poultry Contact 
• Salmonella Montevideo, Outbreak Strain A, Annually 2005-2011 

– Hatchery A 
• Salmonella Montevideo, Outbreak Strain B, Annually 2007-2010 

– Hatchery B 
• Salmonella Johannesburg, 2009 

– Hatchery C 
• Salmonella Thompson, 2009 

– Hatchery D 
• Salmonella Typhimurium, 2009-2010 

– Hatchery C 
• Salmonella Altona/Johannesburg, 2011 

– Hatchery C 
• Salmonella Hadar, 2011 
• Salmonella Berta, 2011 
• Salmonella mult iple, 2012 

– Hatchery C 

• Salmonella Montevideo, 2012 
– Hatchery D 

• Salmonella Hadar, 2012 
– Hatchery E 

 



Salmonella Montevideo 
Outbreak Strain A, 2005-2011 

• 316 case-pat ients identified over 7 years 
– Primarily young children; median age 4 years 
– Typically started in spring 

• 77% reported contact with live baby poultry 
• Linked to contact with live baby poultry from Hatchery A 

– Outbreak strain found in Hatchery A environment  

• Hatchery working w/ consultant to improve hatchery 
sanitat ion, administering autogenous vaccine, following NPIP 
guidance 

• Following hatchery interventions, number of human infect ions 
with declined in 2009, but transmission continued in 2010 

• 2012: One illness reported to date, denied live poultry contact 
• Success story demonstrat ing reduct ion in human illnesses can 

be achieved with hatchery  interventions 



Location and Number of Patients in the Outbreak According to State, January 1, 2004, to 
December 31, 2011. 

Gaffga NH et al. N Engl J Med 2012;366:2065-2073 



Number of Patients Infected with the Salmonella Outbreak Strain, According to Date of Report 
to PulseNet Database, January 1, 2004, to December 31, 2011. 

Gaffga NH et al. N Engl J Med 2012;366:2065-2073 



Salmonella Montevideo 
Outbreak Strain B, 2007-2010 

• 370 case-patients identified over 4 years 
• This outbreak was different from previous outbreaks: 

– Cases less concentrated in spring months 
– Proport ion of adults higher than children 
– Patients reported purchasing birds primarily for meat and eggs in 

backyard flocks, not as pet chicks 
• Mult iple specimens from poultry and environment from case-

patient households yielded outbreak strain 
• Linked to contact with live poultry from Hatchery B  
• Hatchery working with veterinary consultant and 

administering autogenous vaccine  
• Another example of success in reducing the number of human 

infect ions with hatchery-level interventions 



Isolates of Salmonella Montevideo in PulseNet, 
Outbreak Strain B and Non-Outbreak Strains, 

1999-2010 (N=7,819) 
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Year of Isolation * Data as of August 25, 2010 



Hatchery C 
2009--Present 

• Salmonella Johannesburg, 2009 
• Salmonella Typhimurium, 2009-2010 
• Salmonella  Altona/Johannesburg, 2011 
• Salmonella Lille, Newport,  Infant is, 2012 

 



Salmonella Typhimurium, 2009-2010 
• 101 indist inguishable PFGE isolates from 21 states  

– 62 case-patients in PA and NY 
• 36 linked with focal outbreak in PA and NY by MLVA 

subtyping (outbreak strain) 
• Median age: 8 years (range 0-67 years) 
• Case-control study: case-patients significant ly more likely to 

contact with live poultry, contact with chicks, visit ing a feed 
store and visit ing National Feed Store Chain A 

• 60% received no information on risks from feed store of 
purchase 

• Many birds kept inside the home 
• Poultry traced to Hatchery C,  supplied by mult iple egg sources 
• Environmental sampling from source flocks yielded 

Salmonella Typhimurium; different PFGE pattern 
• 2010 Invest igat ion, outbreak strain identified in PA and NY in 

2010, linked with Hatchery C 



Outbreak of Salmonella Altona and 
Johannesburg Infect ions, 2011 

Salmonella Altona  
• 68 ill, 20 states 
• 31% hospitalized 
• 32% aged ≤5 years 
• 74% contact with live 

poultry  

Salmonella Johannesburg  
• 28 ill, 15 states 
• 41% hospitalized 
• 75% aged ≤5 years 
• 71% contact with live 

poultry  

 
• Chicks or ducklings from mult iple locat ions of an 

agricultural feed store chain supplied by Hatchery C 
 



Outbreak of Salmonella Altona and 
Johannesburg Infect ions, 2011 

 



Traceback of Baby Poultry, Hatchery C 

Agricultural Feed Store Chain A 

Hatchery C 

Multiple Source Farms 

Hatchery 
Y 

Hatchery Z 

“Drop 
Shipping” 



 
 
 

2012 Outbreaks of Salmonella Infect ions Linked 
to Live Poultry from Mail-Order Hatcheries 

as of September 4, 2012 

Preliminary data, subject to change 

 7 outbreaks linked to live poultry 
 Chicks and ducklings 
 Backyard flocks 
 Mult iple Salmonella serotypes 
 Median t ime from purchase to illness* = 19 days (range: 3-90) 

 427  illnesses and count ing in 2012  
 Outbreak size range: 20-175 cases 
 33% (77/233) hospitalized 
 3 deaths, unclear if infect ion contributed 

 

*data currently available for one outbreak 



Ongoing Outbreaks Linked to Live Poultry 
as of September 4, 2012  

Preliminary data, subject to change 

 • Salmonella Infant is, Newport, Lille 
– 175 illnesses in 26 states 
– 35% hospitalized, 2 deaths 
– 34% are children under 10 years 
– Hatchery C 

• Salmonella Montevideo 
– 87 illnesses in 23 states 
– 35%  hospitalized, 1 death - Salmonella did not cause death 
– 35% are children under 10 years 
– Hatchery D 

• Salmonella Hadar 
– 44 illnesses in 13 states 
– 37% hospitalized, 0 deaths 
– 37% are children under 10 years 
– Hatchery E 

 



Highlights from 2012 Outbreak Data 
(n=148) 

Preliminary data, subject to change 

 73% reported contact with baby poultry 
 Chicks, ducklings, goslings  

 67% purchased for eggs; 25% for pets; 2% for meat; 6% 
for other reasons 

 33% kept poultry  inside their home 
 30% snuggled with poultry;  9% kissed poultry 
 91% purchased poultry from a store; 7% through mail 



Highlights from Other Recent Outbreak 
Invest igat ions 

• Caterer contaminated food , caused outbreak in people 
with no direct live poultry contact (Salmonella 
Montevideo B, 2009) 
– Caterer had backyard flock with chicks from mail-

order hatchery associated with outbreak strain 
• Poultry flock in daycare cause outbreak (Salmonella 

Johannesburg, 2009) 
• Death in nursing home resident, chicks from implicated 

hatchery brought into nursing home (Salmonella 
mult iple, 2012) 

• Feed store employees become cases in outbreaks (2006, 
2010) 

• One sick postal worker who only handled chicks in the 
mail (Salmonella Montevideo A, 2006) 
 
 



Prevention and Control 

• Mail-order hatcheries 
 

• Feed stores 
 

• Consumers 



Mail-Order Hatcheries 



Potent ial Salmonella Sources 

Chicks 

Housing People 

Feed Other Poultry,  
Livestock & Pets 

Water 

Hatchery Equipment 
& Vehicles 

Wild birds 

Litter 

Insects 

Rodents 

Slide courtesy of Dr. Andrew Rhorer 



Intervent ion Strategies at Mail-Order 
Hatcheries 

• Clean-up efforts should be customized to individual 
hatcheries 

• Monthly Environmental Samples 
– Flocks and hatchery 
– Part icipate in voluntary US Salmonella Monitored Program 

• Autogenous Vaccine 
• Rodent Control Enhancement 
• Feed intervent ion 
• Hatching Egg Disinfect ion 
• Work Flow in Hatchery 
• Air Movement in Hatchery 
• Hatchery Cleaning and Disinfect ion 
• Consult ing with Poultry Veterinarian 



Challenge to Meet Demands  

 Outsourcing 
 New flocks – all levels from small scale to commercial 

operat ions 
 Trans-shipping of day old chicks through hatchery 

 Drop Shipping 
 Common pract ice in hatchery industry 
 Hatchery A can not complete customer order because no birds 

are available 
 Hatchery A contacts Hatchery B for availability 
 Hatchery B ships order to customer under Hatchery A name 
 Can be challenge for traceback to hatchery 

 



USDA NPIP Proposed Voluntary 
Salmonella Monitoring Program 

• Establishing a U.S. Salmonella Monitored program and 
classificat ion for mail-order hatcheries will allow them 
to pract ice a defined program for the prevent ion and 
control of Salmonella 

• Proposes minimum environmental sampling  
• Current ly wait ing for determinat ion of public comment 

period 
• Some hatcheries already act ing and requiring drop 

ship partners to part icipate 
• One feed store chain request ing mail-order hatcheries 

who sell to their company to part icipate 
 



Agricultural Feed Stores 



 
Feed Store Chain A 



 



 



 



 



         Consumers 



Poultry in Public Sett ings 
 



Kindergarten Raises Chicks 

 
      Each spring the kindergarten 

class raises little baby chicks! The 
eggs are placed in an incubator 
and everyone helps to turn them. 
There is a great deal of 
excitement when the eggs begin 
to crack and little beaks can be 
seen inside! After hatching, the 
tired, wet chicks rest and dry out. 
A brooder box is ready with 
woodchips and a heat lamp. The 
children suggest names for the 
new arrivals and then a vote is 
taken. During the next several 
weeks the chicks are held and 
close observations are recorded. 
When the chicks begin flying out 
of the box it's time for them to go 
to a new home. This is a 
fascinating project for the 
Kindergarten class.  

http://www.westtown.edu/lower/academics/grade-k/chicks.shtml 



Urban Chickens 
 



Be Aware of the Risks 

 



2012 Selected Salmonella Outbreak Invest igat ions 



Outbreak Announcements and Updates 



CDC Feature: Keeping Backyard 
Poultry 



 



 





Reaching Backyard Flock Owners 
 > 100,000 subscribers 
 Public Service 

Announcement to be 
released in the Oct/Nov issue 

 CDC flyer to be posted on 
magazine’s facebook page 



Healthy Chickens Bullet in 
>4,000 Subscribers 



Conclusions 

 Human Salmonella infect ions associated with live poultry contact 
are an important public health problem 
 Serious human illness, hospitalizations, and death 
 Young children, elderly, and immunocompromised at higher risk for serious illness 

 Mail-order hatcheries, feed stores and venues that sell or display 
poultry, and consumers are all involved in prevention 

 Educational posters should be distributed widely  
 Human illnesses can be reduced  using interventions customized 

to mail-order hatchery 
 US Salmonella Monitored Program will be will be of crit ical 

importance by allowing mail-order hatcheries to pract ice a 
defined program for the prevention and control of Salmonella 
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