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Questions? 



Background  

  
• Application of classical & spatial epidemiology and statistical modeling  in 
disease surveillance and food safety 

•  Food safety epidemiology 

•  Food safety applications of “Next-Gen” Sequencing  

•  “Sustainable” poultry production  

•  Science based policy  

General Research Interests 

Faculty Member: Cooperative Extension, UC Davis School of Veterinary Medicine 
 
Veterinarian: California Department of Food and Agriculture 
 
Science Fellow: California Council on Science and Technology, California State Senate (Energy Committee)  
 
Staff Scientist: Lawrence Livermore National Laboratory (Chemical & Biological National Security Program) 

Work Experience  



What is Extension?  

Commercial & 
Backyard 
poultry 

operations 

Extension
* 

Researcher's 

Mission Statement: 
Using UC Research capabilities to 
help deliver healthy food 
systems, environments and 
 communities 

* Extension specialists, 
researchers and Farm Advisors  

• 200 locally based CE 
advisors and specialists 

• 57 local offices 
• 130 campus based CE 

specialists  
• 9 research and extension 
•  centers 
• 700 academic researchers  

http://ucanr.edu/ 



New UCCE Poultry Website  

http://ucanr.edu/sites/poultry/ 



One not so common Avian Disease 

Avian 
Influenza  



Highly Pathogenic Avian Influenza  



HP AI in the world (11/2014 to 8/2015)  

Source: OIE 



Björn Olsen et al., Global Patterns of Influenza A Virus in Wild Birds, Science 312, 384 (2006); 

Waterfowl and Avian Influenza: Global Perspective 

Genetics of strain consistent with strains from the East Asia/Australia Flyway 



Waterfowl and Avian Influenza: North American and 
California Perspective  





Major Conclusions/Recommendations 
Can’t keep HPAI out of USA 
 
Surveillance will tell us if HPAI becomes endemic 
 
Biosecurity will never lower risk of introduction = 0 
 
Biosecurity and rapid response key to reducing amplification in poultry and spill-
back from poultry to wild birds  

 
Speeding up depopulation efforts to reduce shedding 
 
Make sure you have an AI Response Plan (13 responses representing 48 farms do 
not have one).   
 
Biosecurity!!!  USDA Epi Report showed sharing of equipment, employees moving 
between infected and non-infected flocks, lack of C&D of vehicles between farms 
and rodents and free-flying birds were correlated with high risk of HPAI infection 
 



Utilizing the  
California Animal Health and Food Safety 

Laboratory System 
(CAHFS) 

Slides courtesy of Dr. Asli Mete: CAHFS 



CAHFS Locations & Services 

Davi
s 

Turloc
k 

Tular
e 

San 
Bernardino 

AVIAN, LIVESTOCK,  
HORSE 

AVIAN 

AVIAN, LIVESTOCK, 
HORSE 

AVIAN, LIVESTOCK, 
HORSE 

Slides courtesy of Dr. Asli Mete: 
CAHFS 



Cost? 
Why?  

Exotic Newcastle Disease (END) 
Avian Influenza (AI) 

In other words: Disease control, Public health, Health management 

Slide courtesy of Dr. Asli Mete: CAHFS 



Avian submissions: 

Pet birds 

Wildlife 

Commercial  

Backyard flock (chickens,  

 turkeys, domestic geese, ducks)  

CAHFS Avian Services 

Slides courtesy of Dr. Asli Mete: CAHFS 



Testing Process 

 
Pathology 

Bacteriology 
Virology 
Immunology 
Histopathology 
Toxicology 

Dead and/or Live birds - General necropsy: 

Slides courtesy of Dr. Asli Mete: CAHFS 



Submission Process 

Available on the 
web: 

http://cahfs.ucdavi
s.edu 

or  

Google - CAHFS 
Slides courtesy of Dr. Asli Mete: 
CAHFS 

http://cahfs.ucdavis.edu/
http://cahfs.ucdavis.edu/


2001-2011 Frequencies and Percentages of Diagnoses by 
Etiological Types 

VIRAL, 890 
(28%) 

BACTERIAL , 606 
(19%) 

PARASITIC, 527 
(17%) 

MANAGEMENT
& NONINFECT. 

354 (11%) 

NEOPLASTIC 
 316 (10%) 

METABOLIC 
210 (7%) 

MYCOTIC 
 130 (4%)  

NUTRITIONAL 
80 (2.5 %)  TOXIC , 65 (2%) 

TOTAL = 3178 DIAGNOSES Senties, (2012) 
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Other viral diseases*

Avian encephalomyelitis

Very virulent Infectious bursal disease

Infectious bursal disease

Duck viral enteritis

Infectious bronchitis

Infectious laringotracheitis

Poxvirus

Avian leukosis

Marek's disease

22 (2.4%) 

6 (0.6%) 

10 (1.1%)  

10 (1.1%)  

11 (1.2%)  

23 (2.6%)  

31 (3.4%) 

89 (10%) 

91 (10.2%) 

597 (67%)  

*Most of the 2002-2003 exotic Newcastle disease diagnoses were not included since regulatory diagnoses are not considered ¨backyard¨ in LIS.  
 

Senties, (2012) 

Viral Diseases  
(890 Diagnoses) 



597 (18.7%) 

0 100 200 300 400 500 600

Toxicity - Zinc

Nutritional - Rickets

Mycotic - Aspergillosis

Manag. & Noninfect. - Yolk peritonitis

Metabolic - Fatty liver syndrome

Bacterial - E. coli infection

Neoplasia - Reproductive neoplasia

Parasitic - Coccidiosis

Viral - Marek's disease

12 (0.3%) 

26 (0.8%) 

57 (1.8%) 

91 (2.8%) 

102 (3.2%) 

111 (3.5%) 

136 (4.2%) 

184 (5.7%) 

2001-2011 Top Backyard Poultry Diseases  

Senties, (2012) 



Marek’s Disease  
• Highly contagious epizoonotic herpesvirus  
 #1 cause of BY poultry mortality in California  
 
• Endemic in the global poultry environment  
 
• Virus causes lesions/lymphomas in peripheral nerves and other 

tissues (‘Classic’ clinical sign is paralysis). 
 
• Immunosuppression 
  



Transmission and Vaccination  

MDV infects cells of the feather follicle and can remain viable in 
feather dander for several months 

 
 
 
 
 
 
 
 

    Viable virus can be inhaled by susceptible chickens from house 
dust associated with feather follicles 

 
 

UGA, 2014 



Vaccination   
• Vaccination against MD represents an outstanding example 

of successful diseases control in commercial poultry 
 

• Cell associated vaccines are better than lyopholized (HVT 
vaccines).  The HVT vaccines are less effective against 
virulent strains of the Herpes virus 
 

• Because the virus is ubiquitous in nature, the vaccine is 
most efficaciously given in ovo or at day-1 of age 
 
 
 

• Ask your hatchery if, how and when they vaccinate 



Regardless of Vaccine Status… 

it is essential to place day old chicks in houses which have been 
thoroughly decontaminated to allow vaccinated birds time to 
develop immunity.  Immunity typically develops in two weeks  

IF you hatch your own eggs  
 
give the lyophilized (i.e. Rispen’s) vaccine at day one of age 
 

No treatment and no proven efficacy of vaccination post 
day-1 of age  



Caused by single celled coccidia that attack 
different parts of the intestinal tract 
preventing absorption of food 
 
 
In minor outbreaks the birds are “droopy, 
ruffled feathers and lose weight”   
 
 
Egg production in older birds decreases 
 
 
Severity of the disease depends on the 
number of coccidia present and on which 
type of coccidia your chickens have 
 

Eimeria (i.e. Coccidia)  

ALL poultry house litter contains coccidia.  To keep the coccida 
load low it is important to keep litter dry and purchase feed that 

contains a coccidiostat 



Examples of Chicken Coccidia Host Specificity   

Pictures courtesy 
of  Dr. Mark Bland  

Eimeria mivati  
Upper intestines  

Very low mortality  

Eimeria acervulina  
Upper intestines  

Very low mortality 
Very common 

 (poor weight gain)  

Eimeria brunetti 
Lower intestines 

Moderate mortality  

Infection with one species of Coccidia stimulates an immune response only to that 
one species.  The host still remains susceptible to other strians of Coccidia! 



Coccidiosis  

Occurs anywhere poultry are ‘grown’ 
Infection rate high but rate of clinical disease is low 
 

Host and site specific  
 
Seen primarily in young birds (3-6 weeks) 

Diarrhea (mucoid or bloody) 
Dehydration, ruffled feathers, listlessness and weakness 
 

Characterized by diarrhea and enteritis  
 
Occurs under conditions of warmth and humidity (e.g. wet litter) 
 
Oocyst very resistant (can survive 18 mo in the environment) 
 oocysts sporulate after being pooped out and may become infective 

in several days 
 one sporulated oocyst can produce thousands of offspring and can 

become infective 
  
 
 



Prevention of Coccidia 

• 2-4 weeks of down-time 
 

• Reduce litter moisture  
 

• Develop “Natural” Immunization: Develop active immunity 
• Exposure to moderate number of oocysts 
• Good litter management  
 

• Coccidia is hard to control via sanitation practices alone: 
Therefore, use of anticoccidial’s in chicks and pullet feed is 
recommended: 
• coccidostats (ex. Monensin, lasalocid, amprolium, 

salinomycin) 
 

• Good biosecurity.  Coccidia can be spread by fomites 
 



Diagnosis and Treatment of Coccidiosis  

Diagnosis 
Necropsy 
Fecal exam  

 
 
 

Treatment  
Not very satisfactory 

Amprolium – water soluble  
Sulfa (Agribon) – water 
Vit A and K – water and feed 

What’s the point of a 
necropsy? 

Medicated feeds are 
static and are not 

considered a 
treatment 



Day of age  
HVT+IBD (Vaxxitek) 
Rispens 
Coccidia 
 
3, 6, 8, 15 Weeks 
IBV Mass+Conn 
 
10 weeks 
Pox + Avian Encephalomyelitis 
 

Current Vaccine Program at the UC Davis Demo Coop 

After administration takes 
~ 1-2 weeks to get an 

immune response.   



Thank you!  

Cartoon by Dr. Evan Adler (veterinarian and amateur cartoonist).  
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