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The Committee met on Monday, October 17, 2016 at the Sheraton Greensboro Hotel in Greensboro, North 

Carolina from 1:00-6:25 p.m. and on Tuesday, October 18, 2016 from 1:00-6:35 p.m.  There were 57 Committee 
members and 75 guests present for a total of 132 meeting attendees.  Due to circumstances beyond their control 
the Chair and Vice Chair were unable to attend the 2016 Committee on Transmissible Diseases of Poultry and 
Other Avian Species (TDP) meeting in person.  As a result, the meeting was chaired by Acting Chair Dr. Julie 
Helm, assisted by Dr. Michael Kopp, Vice Chair.  Dr. Helm welcomed the TDP Committee members, summarized 
the 2015 meeting and provided responses from USDA-APHIS, Veterinary Services (VS) to the 2015 TDP 
Resolutions:   
 
Resolution 20 – Use of Highly Pathogenic Avian Influenza (HPAI) Secure Egg Supply Plans, Secure Broiler 
Supply Plans and Secure Turkey Supply Plans during an HPAI Event:  The United States Animal Health 
Association (USAHA) requests that regulatory and industry entities involved in Highly Pathogenic Avian Influenza 
(HPAI) control strategies, utilize the Secure Poultry Supply Plans in the development of their HPAI response 
efforts.  USAHA requests that the United States Department of Agriculture, Animal and Plant Health Inspection 
Service consider including proposed revisions of the Secure Poultry Supply Plans as a responsibility of the 
National Poultry Improvement Plan to review and update at biennial conference meetings of Plan participants. 
 
USDA-APHIS-VS Response:  VS utilized the National Poultry Improvement Plan (NPIP) 43rd Biennial 
Conference that was held in Bellevue, Washington, from August 30-September 1, 2016, as a mechanism for 
discussion and comment on updated and/or revised Secure Poultry Supply (SPS) Plans. Dr. Carol Cardona 
presented an overview of the SPS Plans during the NPIP Technical Advisory Committee. In attendance at this 
meeting were the NPIP General Conference Committee (Federal Advisory Committee to the USDA Secretary of 
Agriculture) and more than 320 members of the primary breeding industry, commercial poultry industry, poultry 
federations/associations, diagnostic laboratory personnel, allied industry, State animal health officials, and others. 
Comments and questions were captured and provided back to the organizers of the SPS Plans so that they could 
be considered when further updates are made to the Plans. The next NPIP Biennial Conference will be held in 
2018.  Updates on the SPS plans will be presented at the conference, and attendees will again have the 
opportunity to provide comments. 
 
Resolution 21 – Use of Ventilation Shut Down for Mass Depopulation of Poultry to Control Highly 
Pathogenic Avian Influenza – The USAHA requests regulatory authorities employ ventilation shut down (VSD) if 



appropriate and as needed for control of Highly Pathogenic Avian Influenza (HPAI) in order to achieve 
depopulation within 24 hours of diagnosis if other methods of mass depopulation cannot achieve this goal.  
USAHA requests that the Center for Epidemiology and Animal Health (CEAH) conduct a risk assessment to 
determine the outcome if VSD had been employed where appropriate in the 2015 United States HPAI outbreak. 
USAHA requests that the United States Department of Agriculture, Animal and Plant Health Inspection Service 
develop a Request for Proposal (RFP) and conduct research to determine the conditions under which VSD may 
be appropriately employed and what additional measures may make the use of VSD more clearly defined.  
 
USDA-APHIS-VS Response:  VS is committed to determining the most effective methods of achieving 
depopulation within 24 hours of a presumptive positive diagnosis of highly pathogenic avian influenza (HPAI) in 
poultry flocks. VS has adopted “HPAI Stamping-Out & Depopulation Policy” to support 24-hour depopulation goal, 
and “Ventilation Shutdown Evidence & Policy” to define the criteria for use of ventilation shutdown.  Also, the 
Center for Epidemiology and Animal Health (CEAH) evaluated a variety of control strategies in response to 
simulated outbreaks of HPAI to provide information relevant to decision-making on rapid depopulation of infected 
poultry. The results of these analyses emphasize the need for multiple integrated strategies to reduce the time 
between sample submission and reporting, enhance biosecurity and restrict animal movement, rapidly depopulate 
and prevent high virus contamination levels, and enhance disposal efficiency. In addition, analyses of the 
economic benefits associated with rapid depopulation demonstrated that decisions must consider consumer 
reactions that may result in declines in poultry and poultry product purchases. Consequently, implementation of 
an effective emergency response must consider potential epidemiological and economic impacts when selecting 
and implementing control strategies.  An article summarizing work assessing the effect of time to depopulation on 
the potential level of environmental contamination for different poultry species has been drafted for publication in 
a peer-reviewed journal. 
 
Resolution 22 – Incorporation of Poultry Industry Biosecurity Oversight into the National Poultry 
Improvement Plan – The United States Animal Health Association requests that the United States Department of 
Agriculture, Animal and Plant Health Inspection Service, Veterinary Services evaluate the use of the National 
Poultry Improvement Plan for oversight of poultry industry biosecurity programs. 
 
USDA-APHIS-VS Response:  APHIS issued an interim rule on February 9, 2016, that required owners and 
contractors of large poultry operations to provide a statement that at the time of detection of highly pathogenic 
avian influenza in their facilities, they had in place and were following a written biosecurity plan. The National 
Poultry Improvement Plan (NPIP) General Conference Committee (GCC) submitted a proposal at the 43rd NPIP 
Biennial Conference that consisted of a set of poultry biosecurity principles to be added to the NPIP Program 
Standards. These principles will serve as the minimum biosecurity principles that any poultry operation should 
follow. Site-specific plans will be extrapolated from these minimum biosecurity principles. The set of biosecurity 
principles, including auditing, was unanimously adopted by the NPIP 43rd NPIP delegation at the Biennial 
Conference.  Next steps will include publication of the Biosecurity Principles in the NPIP Program Standards. 
Further, APHIS and the GCC will work with the poultry industry to develop an audit form, along with auditing 
guidelines to enhance the biosecurity principles and ensure that the auditing language is clear and not 
misinterpreted. We value industry input, as progress is currently underway with the development of the audit form 
and guidelines. We plan to have those in place by February 2017. 

 
2016 Avian Influenza Presentations and Reports – Session 1 

Indiana HPAI H7N8 was presented by Dr. Bret Marsh, Indiana Board of Animal Health.  A summary of the 
report is included in these proceedings. 

Processing of AI Wastes at Covanta Energy from Waste Facility was presented by Ms. Rebecca Eifert 
Joniskan, Indiana Department of Environmental Management.  A summary of the report is included in these 
proceedings. 

Missouri LPAI H5N1 was presented by Dr. Linda Hickam, Missouri Department of Agriculture. A summary of 
the report is included in these proceedings. 

2016 Live Bird Marketing System Working Group Report was given by Dr. Patricia Fox, USDA-APHIS-VS.  
A summary of the report is included in these proceedings. 

FY 2015-2016 FAD PreP HPAI Updates was presented by Dr. Jon Zack, USDA-APHIS-VS. A summary of 
the report is included in these proceedings. 

AI and NDV Disease Subcommittee Report was given by Dr. David Suarez, USDA, Agriculture Research 
Service (ARS), Southeast Poultry Research Laboratory (SEPRL). A summary of the report is included in these 
proceedings.  



Harmonization of Secure Poultry Supply Plans was presented by Dr. Marie Culhane, University of 
Minnesota. A summary of the report is included in these proceedings. 

NPIP Biosecurity Principles was presented by Dr. TJ Myers, USDA-APHIS-VS. A summary of the report is 
included in these proceedings. 

Poultry Disease Planning Tool was presented by Clara Brandt, University of Minnesota. A summary of the 
report is included in these proceedings. 

Drinker Biofilm Testing in Turkeys was presented by Dr. Ben Wileman, Ag Forte. A summary of the report 
is included in these proceedings.  

Characterization of the 2016 Indiana H7N8 Avian Influenza Virus Isolates was presented by Dr. Erica 
Spackman, USDA-ARS-SEPRL. A summary of the report is included in these proceedings. 

Update on Avian Influenza was presented by Dr. Mia Kim Torchetti, USDA-APHIS-VS, National Veterinary 
Services Laboratory (NVSL). A summary of the report is included in these proceedings. 

Highly Pathogenic Avian Influenza Surveillance in Wild Birds across the United States of America was 
presented by Dr. Tom DeLiberto, USDA-APHIS, Wildlife Services (WS). A summary of the report is included in 
these proceedings. 
 

The Monday session adjourned at 6:25 p.m.  The Committee reconvened at 1:00 p.m. on Tuesday October 
18, 2016.  
 
Poultry Industry and Regulatory Presentations and Reports – Session 2 
 

Veterinary Feed Directive was presented by Dr. Michael Murphy, Food and Drug Administration, Center for 
Veterinary Medicine (FDA-CVM). A summary of the report is included in these proceedings. 

Broiler Industry Report was given Dr. Deirdre Johnson, Mountaire Farms. A summary of the report is 
included in these proceedings. 

Table Egg Industry Report was given by Dr. Eric Gingerich, Diamond V. A summary of the report is included 
in these proceedings. 

Turkey Industry Report was given by Dr. Ben Wileman, Ag Forte. A summary of the report is included in 
these proceedings. 

Gamebird Industry and Secure Upland Gamebird Supply Plan Report was given by Mr. Bill MacFarlane.  
A summary of the report is included in these proceedings. 

National Poultry Improvement Plan Report was given by Dr. Elena Behnke, USDA-APHIS-VS. A summary 
of the report is included in these proceedings. 

Compartmentalization, What Does It Mean? was presented by Dr. Alberto Torres, Cobb-Vantress. A 
summary of the report is included in these proceedings. 

Avian Disease and Oncology Lab (ADOL) Research Update was given by Dr. John Dunn, USDA 
Agricultural Research Service (ARS), Avian Disease and Oncology Laboratory (ADOL). A summary of the report 
is included in these proceedings. 

Endemic Poultry Viral Diseases and Exotic and Emerging Avian Viral Diseases Report was given by Dr. 
Michael Day, USDA-ARS-SEPRL. A summary of the report is included in these proceedings. 

SEPRL-ADOL Merger, Reorganization Report was given by Dr. David Swayne, USDA-ARS-SEPRL. A 
summary of the report is included in these proceedings. 

NVSL Avian Influenza and NDV Diagnostic Report was given by Dr. Mia Kim Torchetti, USDA-APHIS-VS-
NVSL. A summary of the report is included in these proceedings. 

NVSL Salmonella, Mycoplasma, and Pasteurella multocida Update was given by Ms. Brenda 
Morningstar, USDA-APHIS-VS-NVSL. A summary of the report is included in these proceedings. 

Overview of Emerging Disease Preparedness Plan was presented by Dr. Lee Ann Thomas, USDA-APHIS-
VS. A summary of the report is included in these proceedings. 

U.S. National List of Reportable Animal Diseases was presented by Dr. Dana Cole, USDA-APHIS-VS in 
lieu of Dr. Theresa Boyle who was unable to attend.  A summary of the report is included in these proceedings. 

Committee on Salmonella Report was given by Dr. Donna Kelly, University of Pennsylvania. A summary of 
the report is included in these proceedings. 
 
Committee Business: 

Sub-Committee Report:  The Avian Influenza/Newcastle Disease Subcommittee Report as presented by Dr. 
David Suarez was approved by the Committee. 

Old Committee Business: USAHA committee restructuring was discussed. 
New Committee Business:   



Dr. TJ Myers was presented with a plaque by the Committee in recognition for his years of service with 
USDA-APHIS-VS and his commitment to the Committee and U.S. Poultry Industry. 

 
 
Recommendations:  No Recommendations were proposed 
Resolutions:  There were four resolutions that were brought before the Committee, three resolutions were 
approved: 

1) Approval of RRT-PCR matrix assay for avian influenza surveillance in NPIP authorized 
laboratories – The USAHA urges the United States Department of Agriculture (USDA), Animal and Plant 
Health Inspection Service (APHIS), Veterinary Services (VS) to approve the use of a USDA approved real 
time reverse transcription (RRT)- polymerase chain reaction (PCR) matrix assay for influenza A in 
National Poultry Improvement Plan (NPIP) authorized primary breeder company laboratories as outlined 
in the above NPIP proposed and passed change to the 9 CFR 145.14 and 146.13 (Testing). 

2) Laboratory Approval for Regulatory Diseases – The USAHA urges the USDA-APHIS-VS to restrict 
commercial foreign animal disease diagnostic testing to laboratories approved by the USDA and to take 
regulatory enforcement action against non-approved laboratories conducting testing for foreign animal 
diseases. If USDA doesn’t currently have authority for these actions, USAHA urges USDA to take 
measures to establish those authorities.  The intent of this Resolution is not to inhibit testing, surveillance 
or preliminary screening at research or academic facilities.   

3) Upland Gamebird Secure Poultry Supply Plan – The USAHA supports the current funding from USDA-
APHIS-VS for the Upland Gamebird Secure Poultry Supply Plan risk assessments and encourages 
continued funding for these risk assessments beyond the current cooperative agreement. 

There being no further business the Committee adjourned the Tuesday session at 6:37 p.m. 
 
2016 HPAI H7N8 in Indiana 
Bret Marsh, Indiana Board of Animal Health 

After the 2014–2015 outbreak of highly pathogenic avian influenza (HPAI) in the United States, the U.S. 
Department of Agriculture (USDA) Animal and Plant Health Inspection Service (APHIS) and poultry producers 
remained on high alert for the virus in 2016. Based on the appearance of clinical signs, an Indiana commercial 
turkey flock was suspected to have HPAI: a National Animal Health Laboratory Network (NAHLN) laboratory had 
a presumptive positive HPAI result on January 14, 2016, and the next day, the National Veterinary Services 
Laboratories (NVSL) confirmed HPAI on the premises and identified the virus as H7N8. Immediately, samples 
were collected from premises that were presumed to be epidemiologically linked or geographically near the 
Infected Premises. By January 16, 2016, nine additional premises were identified as presumptive positive by a 
NAHLN laboratory; on January 17, 2016, NVSL confirmed low pathogenicity avian influenza (LPAI) H7N8 on eight 
of these premises (virus was not isolated on the ninth premises).  In addition to these HPAI/LPAI infected 
premises, there were two dangerous contact (DC) premises—one turkey producer and one chicken layer—that 
were also depopulated.  

This event was isolated: after the initial, single HPAI detection and eight premises infected with LPAI, there 
were no additional HPAI/LPAI detections in either commercial or backyard flocks. Wild bird surveillance on and 
around these premises also yielded no positive HPAI results. All HPAI and LPAI Infected Premises, as well as 
Direct Contacts, were depopulated. In all, over 414,000 birds were depopulated or died from HPAI. Given the 
scope of the 2014–2015 HPAI outbreak, the Indiana 2016 incident provided an opportunity to test improved 
processes and procedures that had been implemented. While challenges remain, the lessons learned from the 



2014–2015 outbreak helped USDA-APHIS, States, and industry mount an effective and rapid response to the 
Indiana LPAI/HPAI incident.  

There were no new detections after the one initial HPAI detection and eight LPAI detections, including one 
presumptive positive premises (not confirmed) and two Direct Contacts. Response operations, including cleaning 
and disinfection, environmental sampling, and restocking approvals, continued throughout the spring. The Control 
Area was released on February 22, 2016 after 38 days, and the last Infected Premises quarantine was released 
on May 1, 2016. For this 2016 H7N8 incident in Indiana, approximately $30 million was obligated for response 
activities and indemnity payments. 
 
Processing of AI Wastes at Covanta Energy from Waste Facility  
Rebecca Eifert Joniskan, Indiana Department of Environmental Management 

In May 2015, during the highly pathogenic avian influenza (HPAI) disease incident in the upper Midwest, the 
Indiana Department of Environmental Management (IDEM) received a call from representatives of Covanta 
Environmental Solutions (Covanta) inquiring whether wastes generated from the HPAI incident in Iowa could be 
transported to Indiana, and treated in their municipal solid waste combustion facility in Indianapolis (Covanta 
Energy-from-Waste (EfW) facility.)  IDEM was uncertain if the facility was permitted to accept wastes infectious to 
animals, and the Indiana Board of Animal Health (BOAH) was uncertain if the waste could be managed in a 
biosecure manner at the Covanta EfW facility to prevent the spread of the disease.  Further, there was concern 
about transporting infected materials across state lines and through commercial, poultry-dense areas.  Covanta 
was instructed not to accept HPAI wastes at the Indianapolis Covanta EfW facility until it could be determined the 
wastes could be safely managed at the facility.   

As part of avian influenza (AI) incident preparedness, the Indiana poultry industry and the agencies that 
supported it wanted to determine the viability of using the Covanta EfW facility in Indianapolis for treatment of AI 
wastes.  Covanta also needed to determine for their own purposes whether the facility could manage AI wastes 
and what operational parameters and procedures were required to satisfactorily destroy the wastes.  To answer 
these questions, a trial processing of AI-type wastes at the facility was proposed as a joint project between 
Covanta and stakeholders from the Indiana poultry industry and the agencies that support it.   

On May 23, 2016, representatives from the Indiana poultry industry and other stakeholder agencies gathered 
at a large, commercial egg-laying hen facility and conducted a full-scale exercise to depopulate, package, 
transport, and combust uninfected egg-laying hens.  The purpose of the exercise was to establish the feasibility of 
using combustion at a fixed-location municipal solid waste processing facility for treatment of wastes generated 
during an AI disease incident.  Twelve thousand, two hundred egg-laying hens (equivalent to 42,000 lbs. poultry) 
were depopulated and packaged in 30 - 1 yd3 boxes fitted with leak-proof liners puncture resistant to poultry 
beaks, feet, and bones.  The boxes were then loaded in a 53’ semi-tractor trailer, and transported to the 
Indianapolis Covanta facility for treatment and disposal.  The containers were inspected, off-loaded, and staged 
for treatment upon receipt at Covanta.  Each container was systematically placed in the waste storage pit and 
then collected by the grapple.  The grapple then transported the container to the combustor feed chute for 
introduction into the combustor.  Ash generated as a result of the activities was collected and sent to a municipal 
solid waste landfill for final disposal.   

The exercise was successful.  BOAH representatives established the necessary biosecurity methods at the 
farm, and they observed and were satisfied with biosecurity methods in place at Covanta.  Covanta was able to 
establish operating parameters for AI wastes through information gathered during the trial processing for use at 
the Indianapolis EfW facility and other Covanta facilities with comparable combustion units.  BOAH is seeking 
input from USDA-APHIS on the acceptability of this kind of waste management method for AI wastes.   

The establishment of this tool for management of AI waste is significant because it can manage wastes from 
the index premise during a disease incident while the need for other waste management options like landfilling 
and composting is evaluated based on the scale of the incident.  This rapid response capability has the potential 
to limit the spread of the disease by containing the diseased material.  The size and number of containers to 
contain AI wastes can be adjusted according to the type of poultry involved and its source allowing response to 
both backyard flocks and larger facilities.  Covanta can also accept and effectively treat other wastes generated 
from an AI incident like poultry litter and feed.  Additionally, by removing AI wastes from the infected premise 
entirely, decontamination and disinfection procedures can begin more quickly allowing a faster return to 
production and a reduction in the length of time national and international trade restrictions are in place.  This 
could lessen the economic impact of the incident.   
 
2016 LPAI H5N1 in Missouri 
Linda Hickam, Missouri Department of Agriculture 

Missouri Department of Agriculture Veterinary Diagnostic Laboratory reported LPAI H5N1 results on April 29, 
2016. The samples were collected to comply with NPIP pre-slaughter surveillance testing on commercial meat 



turkeys. The turkeys were approximately 18 weeks of age and scheduled for slaughter on May 2, 2016.  NVSL 
confirmed the results on April 30, 2016 and completed sequencing of the virus. The HA sequence was 98% 
similar to A/mallard/Ohio/11OS2229/2011 (H5). The NA sequence was 99% similar to A/blue-winged 
teal/Louisiana/UGAI14-2494/2014 (N1). 

There were six commercial poultry premises within 10K of the index premises. The initial sampling of the units 
was completed within 24 hours of the NAHLN positive results.  The commercial premises were tested weekly for 
three weeks and were negative.  There were eight backyard flocks located within the 3K radius around the 
infected premises.  The backyard flocks were tested once and were negative.  

The depopulation was completed within 24 hours of confirmation.  In-house composting was utilized for 
disposal and the compost piles were all capped by May 11, 2016.  The compost piles were moved outside of the 
buildings after the disposal was completed on June 30, 2016.  The contractor began cleaning and repairing the 
buildings. The virus elimination was completed on September 6, 2016 and environmental samples were reported 
as negative on September 12, 2016.  The premises began restocking the week of October 5, 2016.  The poults 
were AI tested prior to placement and will be tested at 14 and 21 days post placement.  The premises will be 
released from quarantine upon receipt of negative test results from the 21-day post movement samples. 
 
Live Bird Marketing System Working Group Update 
Patricia Fox, USDA-APHIS-VS 

The 2017 Live Bird Marketing System Working Group (LBMS-WG) Meeting is scheduled for February 22-23 
2017 in San Antonio, Texas.  At our annual (February 2016) LBMS-WG meeting, we received over 60 proposed 
changes from stakeholders to the 2012 LBMS Uniform Standards. These guidelines are updated every four years.  
Major changes include:  
 The title of the Uniform Standard was changed to address H5/H7 Avian Influenza (low pathogenicity avian 

influenza (LPAI) and high pathogenicity avian influenza (HPAI) in the LBMS; these changes were made 
throughout the document.   

 The requirement of having a memorandum of understanding (MOU) in place to be a participant of the LBMS 
program was removed.   

 The verbiage throughout the document was changed to reflect the APHIS reorganization.   
 The five official (approved) tests were updated to align with National Veterinary Services Laboratories (NVSL) 

protocol: Agar Gel Immunodiffusion, Enzyme-Linked Immuno-assay (ELISA), Real-Time Reverse-
Transcriptase Polymerase Chain Reaction (rRT-PCR), Antigen Capture Immunoassay Tests (ACIA).   

 The ELISA was added as an official test.   
 Better guidance was provided on the use of USDA-licensed type A influenza ACIA test: The ACIA is an NPIP-

LBMS approved test used for the detection of influenza A nucleoprotein in swab specimens from birds 
exhibiting clinical signs of disease (sick birds) or dead birds and must be conducted using test kits approved 
by USDA and the State.  It is less sensitive than molecular tests; therefore, those collecting samples should 
collect additional swab samples and forward both the non-negative samples and additional samples to an 
approved lab for molecular testing to determine the virus status of the flock following any non-negative ACIA 
result. 

 Test definitions were significantly shortened as more detail is described in Part IV. 
 The term “appropriate sample” was defined: Samples collected by an animal health official or personnel 

authorized by the animal health official according to the target species, and type of testing planned (Refer to: 
WI-AV-0020 “Avian Sample Collection” 
https://www.aphis.usda.gov/animal_health/lab_info_services/downloads/WIAV0020.pdf ) 

 Collection of appropriate swab samples for molecular testing to determine the virus status of the flock 
following antibody detection in production flocks was explained. 

 Collection of appropriate swab samples for molecular testing to determine the virus status of the flock 
following antibody detection in egg yolk from production flocks was explained. 

 The term “presumptive positive, presumptive, and suspect positive” was replaced with “non-negative” 
throughout the document. 

 The term non-negative flock/sample/specimen was defined: A flock, distribution system or market from which 
specimens yielded non-negative results for AI by an official and appropriate test performed at an approved 
laboratory.  Any specimen non-negative for AI must be confirmed by the NVSL. Confirmation of a non-
negative flock or market will be based on results of diagnostic testing and epidemiological data; collection of 
additional samples for testing may be needed.  

 Environmental PCR was added as an option for post Cleaning and Disinfection (C&D) environmental 
samples.  For States that are interested in running post C&D environmental PCR, we encourage them to 



contact NVSL for use of a specific virus isolation protocol (NVSL approved internal control to monitor for PCR 
inhibitors is required). 

 
Summary Report of LPAI H5 positive Live Bird Markets (LBMs) in Pennsylvania, New Jersey and New 
York 

On June 28, 2016, routine surveillance samples were collected from a live bird market in Philadelphia. No 
signs of clinical illness were noted.  On June 29, 2016, a live bird market in Pennsylvania was tested and 
confirmed by NVSL to be positive for LPAI H5. This same day a live bird market in New York was also confirmed 
positive for low pathogenicity avian influenza (LPAI) H5. A common New York distributor was identified and trace 
out shipments from this distributor had been ongoing. There were shipments of Muscovy ducks, delivered to 
several markets in New York, Pennsylvania, and New Jersey on shipment dates June 14, 17, 21, 24, 28 and July 
1, 2016 from the same distributor in New York.  The distributor in New York, sourced birds from a supplier in 
Ontario, Canada. 

Pennsylvania (Total of ten LBMs):  Depopulation of the Pennsylvania market in Philadelphia County by USDA 
and Pennsylvania Department of Agriculture (PDA) staff was completed the morning of June 30, 2016 and 
included 240 chickens, 11 guineas and 35 Muscovy ducks.  Carcasses were disposed of by incineration. An 
Appraisal and Indemnity Request Form was completed and forwarded to USDA-APHIS-VS.  Pennsylvania had 
seven additional markets that received these ducks from the index poultry distributor in New York.  These seven 
markets were quarantine by the Pennsylvania Department of Agriculture and were instructed on sell down 
procedures and to have all poultry in the market slaughtered within a minimum of three days, and start cleaning 
and disinfection immediately.  All Pennsylvania Markets were officially released from quarantine on July 14, 2016. 

New Jersey (Total of 37 LBMs):  New Jersey had traces to 18 LBMs that received ducks from the index 
poultry distributor in New York.  Ten LBMs were confirmed LPAI H5 positive by NVSL.  Nine were linked to the 
index poultry distributor in New York – positive from Muscovy ducks.  One not linked to the same distributor – 
positive from guinea fowl sampled during routine quarterly testing.  The LBMs involved were in the following 
counties (Passaic-3, Essex-3, Camden- 1, Hudson- 2, and Union- 1).  New Jersey requested APHIS-VS 
assistance and District 1 provided resources for a timely testing strategy.  As of July 16, 2016, all H5 LPAI 
positive markets have completed disease mitigation, had quarantines released, and restocked. 

New York (Total of 88 LBMs):  New York had approximately 58 LBMs that were known to have received or 
exposed to duck shipments from the same distributor on these dates: June 14, 17, 21, 24, 27 and July 1, 2016.  
Seven LBMs (5 in Kings County, 1 in Queens County and 1 in Bronx County) were confirmed LPAI H5 positive by 
NVSL.  New York worked on testing all markets that were exposed or received shipments from this distributor, 
with a priority on markets that received ducks during the above shipment dates. Markets that tested positive were 
quarantined and allowed a five day sell down period followed by a complete depopulation and cleaning and 
disinfection (C&D).  New York requested APHIS-VS assistance and District 1 provided resources for a timely 
testing strategy.  Cleaning and disinfection was completed at all H5 LPAI positive LBMs by 7/14/2016.  All H5 
LPAI positive LBMs had completed disease mitigation, and had their quarantine released by the NYSDAM by July 
15, 2016.  All H5 LPAI positive LBMs were approved to reopen and restock by the NYSDAM by July 19, 2016.   

Most testing of these markets were done at the NAHLN laboratories, in each state, and any positive samples 
were sent to the NVSL for confirmation.  All samples were negative by the icA H5 rRT-PCR assay targeting the 
Eurasian H5 gene.  Partial sequence attempted was direct to all specimen: all confirmed H5N2 LPAI – except 
PA=H5 LPAI confirmed but repeated NA attempts unsuccessful; preliminary analysis of partial H5s (including PA) 
and N2s indicates all viruses are highly similar.  Full genome completed for A/Muscovy ducks/New Jersey/16-
021456-4/2016 (H5N2) – all gene segments are of North American Lineages.  Duck deliveries from the source 
farm (a farm located in Ontario, Canada), was stopped.  The existing data establishes a clear link between the 
Ontario farm and the spread in U.S. The virus has high identity to the U.S. LBMs (>99%) from full genome 
sequence.   

Canada Food and Inspection Agency (CFIA) established an Avian Influenza Control Zone with a 3-km radius 
around the single confirmed premise confirmed to be infected with LPAI H5N2 in St. Catherines, Ontario.  The 
movement of animals, products and equipment in the area were controlled to minimize the spread of the disease. 
All premises within the control zone were placed under quarantine, and CFIA continued to monitor for signs of 
disease.  The poultry industry sector was notified to adopt enhanced biosecurity practices.  Three other farms 
owned by the family of the index farm were also placed under CFIA quarantine – total of four premises; one was 
empty; owned by different brothers; all one biosecurity unit.  Enhanced surveillance testing was conducted for a 
21-day period. All baseline results on these associated premises had been AI negative. CFIA also implemented 
dead bird surveillance. 

CFIA and VS Conference Call regarding LPAI H5N2 in the U.S. North East LBMs:  
 Are these ducks fully confined (are they all housed completely indoors?) Yes, complete housed indoors.  

No access to outside. 



 What qualifications does the private practitioner in Canada have to take the samples? He is a very 
experienced Accredited Veterinarian.  Was hired in 2014. 

 How are samples taken (e.g. from representative sample of birds, from cloacae, using proper swabs and 
media, etc.) 30 random samples. All cloacal swabs. 

 What type of test was performed on the ducks for shipment? PCR. 
 What are the program provisions for a monitored poultry flock in Canada? Test every 3-4 weeks.  Owner 

has volunteered to test 30 random samples every week moving forward.  
 CFIA was asked for a final epidemiology report: The report has not been done.  Report will be finalized 

and shared with USDA when the Post Outbreak Surveillance is complete and CFIA declares freedom to 
OIE 

The H5N2 viruses from Canada and U.S. LBMs were highly similar across the entire genome.  Introduction 
into U.S. LBMs appeared to be due to distribution from a single source based upon available epidemiological and 
phylogenetic data.   
HPAI in the LBMS – General Guidance   

USDA will handle findings of HPAI in any component of the LBMS the same way it handled detection in a 
commercial poultry facility. This includes the finding of HPAI in LBMS environmental samples or when birds are 
no longer on a LBMS premises.  Specifically, premises with non-negative HPAI results must be quarantined and 
inventoried. An epidemiological investigation will be conducted that includes all components of the LBMS. Rapid 
and diligent trace back and trace forward investigations of movements from infected hauler, dealer, and 
wholesaler premises must be implemented.  This tracing will aid in the control of the spread of HPAI virus and 
limit the impact of the outbreak. Infected premises will be depopulated and cleaned and disinfected in accordance 
with the guidelines available in the HPAI Response Plan: The Red Book (www.aphis.usda.gov/fadprep).  The 
results of the epidemiological investigation will determine if additional components of the LBMS, such as haulers’ 
trucks and dealer and wholesaler facilities require depopulation, disposal, and cleaning and disinfection. Control 
areas will be drawn around infected production premises, according to the HPAI Response Plan: The Red Book. 

 
2015-2016 FAD PreP HPAI Updates 
Jon Zack, USDA-APHIS-VS 

HPAI Response Plans and Secure Poultry Supply Plans are being constantly updated.  Please refer to the 
FAD PReP websites for the most up-to-date information.     

For Foreign Animal Disease Preparedness and Response Plan (FAD PReP) HPAI updates for FY 2015-2016: 
https://www.aphis.usda.gov/FADPREP or Google “FADPReP”. 

For all HPAI Response and Policy Information, go to: 
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/emergency-management/fadprep-hpai  
 
HPAI Response Plan 
 HPAI Response Plan: The Red Book (DRAFT August 2015)  

o Red Book Powerpoint (Long / Short) 
 HPAI Response Goals (Nov. 18, 2015) 
Initial Response  
 Stamping-Out & Depopulation Policy (Sept. 18, 2015) 
 Ventilation Shutdown Evidence & Policy (Sept. 18, 2015) 
 New State Checklist (Feb. 16, 2016) 
 Initial Contact Epi Report (June 27, 2016) 
 Financing the Response: State/Tribal Information (Oct. 20, 2015) 
Finance and Administration Processes  
 Overview of Finance and Administration Procedures (June 24, 2016) 
 Details for Bird and Egg Appraisal and Indemnity Procedures (June 24, 2016) 
 Details for Virus Elimination Financial Processes (Feb. 9, 2016) 
 Details for Materials Destroyed Financial Processes (Feb. 9, 2016) 
 Appraisal and Indemnity Request Form Appendix A1: Form for Poultry Owner (Feb. 9, 2016) 
 Appraisal and Indemnity Request Form Appendix A2: Form for Contract Grower (Feb. 9, 2016) 
 Appraisal and Indemnity Request Procedures Appendix B1: Contract Grower Worksheet for Meat Birds (Feb. 

8, 2016) 
 Appraisal and Indemnity Request Procedures Appendix B2: Contract Grower Worksheet for Layers (Feb. 8, 

2016) 
 Appraisal and Indemnity Procedures Appendix C: DUNS and SAM (Feb. 9, 2016) 



 Commercial Flock Plan: H5/H7 AI Euthanasia/Depopulation, Disposal, & Virus Elimination Procedures for 
Commercial Infected Premises (June 3, 2016) 

 Backyard Flock Plan: H5/H7 AI Euthanasia/Depopulation, Disposal, & Virus Elimination Procedures for 
Backyard Infected Premises (June 3, 2016) 

Surveillance & Diagnostics  
 Avian Sample Collection for Influenza A and Newcastle Disease (Mar. 23, 2016) 
 Surveillance of Backyard Flocks Around Infected Premises (Mar. 2, 2016)  

o Training Powerpoint 
 Surveillance Sampling for Commercial Premises in Control Area (Mar. 2, 2016)  

o Training Powerpoint 
Quarantine, Movement Control, and Continuity of Business  
 HPAI Zones and Premises (Apr. 19, 2016)  

o Training Powerpoint 
 Movement Control (Sept. 21, 2015) 
 Overview: HPAI Control Area Permitting Process (July 25, 2016) 
 Overview of the EMRS Customer Permit Gateway (July 25, 2016)   
 Testing Requirements for Movement from the Control Area (Sept. 14, 2015) 

o Training Powerpoint 
 Contact Premises (Dec. 17, 2015)  

o Training Powerpoint 
 HPAI in the Live Bird Marketing System (Sept. 15, 2015) 
Disposal & Cleaning/Disinfection (Virus Elimination)  
 Mortality Composting Protocol for AI Infected Flocks (Feb. 5, 2016)  

o Job Aid: Overview of the Composting Process (May 12, 2016) 
o Job Aid: Pre-Compost Windrows for Avian Influenza Infected Flocks (May 11, 2016) 
o Job Aid: Carbon Sources for Windrow Construction (May 9, 2016) 
o Job Aid: Windrow Construction Protocol for Avian Influenza Infected Flocks (May 9, 2016) 
o Job Aid: Temperature Monitoring Protocol of Avian Influenza Infected Flocks (May 9, 2016) 
o Job Aid: Calibration of Analog Thermometers (Mar. 22, 2016) 
o Compost Windrow Construction Approval Checklist for Avian Influenza Infected Flocks (May 11, 

2016) 
o Phase 1 Windrow Evaluation Checklist Days 1-14 for Avian Influenza Infected Flocks (May 11, 2016) 
o Phase 2 Windrow Evaluation Checklist Days 14-28 for Avian Influenza Infected Flocks (May 11, 

2016)        
 Cleaning & Disinfection Basics: Virus Elimination (Feb. 19, 2016)  

o Training Powerpoint 
 Using Heat Treatment for Virus Elimination (Feb. 19, 2016) 
 Landfill Disposal Guidance-- Recommended Waste Acceptance Practices for Landfills  (Apr. 18, 2016)  

o CDC Interim Guidance for Landfill Workers 
o Landfills and HPAI Response Presentation 

Recovery and Restocking  
 Control Area Release (Sept. 18, 2015) 

o Training Powerpoint 
 Timeline, Eligibility, and Approval for Restocking (Mar. 30, 2016)  

o Training Powerpoint  
 Example Restocking Form (Apr. 25, 2016) 
 Post C&D Environmental Sampling Guide (Aug. 19, 2015)  

o Training Powerpoint 
Health & Safety Information 
 Quick Response Card 
 PPE Recommendations for HPAI Responders (Apr. 25, 2015) 
For More Information on HPAI & Response  
 General Resources and Information (Aug. 19, 2015) 
 H5/H7 Avian Influenza Case Definition  (Dec. 4, 2015) 
 Use of the Antigen Capture Immunoassay (Sept. 10, 2015) 
 NEW! APHIS HPAI Planning Web Map (link to interactive map) 
Documenting & Visualizing the 2016 Indiana Outbreak  



 HPAI/LPAI 2016 Infected Premises List (PDF) 
 Detailed HPAI 2016 Mapbook (PDF) 
Documenting & Visualizing the 2014-2015 Outbreak 
 Presentation: Final Report for the 2014-2015 HPAI Outbreak in the United States (PPT) (Aug. 2016) 
 HPAI 2014-2015 Infected Premises List (PDF) 
 Detailed HPAI 2014-2015 Mapbook (PDF) 
 All HPAI Detections in Wild Birds, Dec. 2014-June 2015 
 All HPAI Detections Dec. 2014-Present (GIF) 
 HPAI Detections in Poultry Dec. 2014-Aug. 2015 (GIF) 
 Number of HPAI Detections by County Dec. 2014-Aug. 2015 (GIF) 
 Control Area Releases for the 2014-2015 Outbreak (by County) (GIF) 
 Epidemiological Curve for 2014-2015 Outbreak (GIF) 
Links to Biosecurity Resources  
 Poultry Biosecurity Training Materials (http://www.poultrybiosecurity.org) 
 Powerpoint of the Poultry Grower Webinar Series: Biosecurity Can Keep AI Out  

of Your Poultry House (by Iowa State University) 
     

Avian Influenza and Newcastle Disease Virus Subcommittee Report 
David Suarez, USDA-ARS-SEPRL   

A review of World Organization of Animal Health (OIE), Food and Agriculture Organization (FAO), World 
Health Organization (WHO), and other sources were reviewed to provide an overview of international avian 
influenza outbreaks of consequence worldwide for the past year.   

The goose/Guangdong/96 lineage continues to be the largest source of highly pathogenic avian influenza 
(HPAI) outbreaks worldwide.  The virus remains endemic in China, Indonesia, Vietnam, Egypt, and Bangladesh.  
The virus continues to be reported from other Asian countries and may represent endemic nature of the virus 
including in India.  The biggest change has been the widespread outbreaks in West Africa, including in Nigeria, 
C’ote D’Ivoire, and Ghana for the second year, and new outbreaks were reported in Cameroon and Togo.  No 
new outbreaks were reported from Burkina Faso or Niger. Despite international support to control the outbreaks 
from the FAO, this likely represents a new area of endemicity in Africa. Sequence information is now available 
from the West Africa outbreak and all the viruses are the goose/Guangdong/96 lineage classified as clade 
2.3.2.1c.  This lineage is part of the second major wildlife spillover event that was first reported in 2008.  This 
lineage of virus has been reported in wild birds sporadically since it was first identified, and it has caused 
outbreaks in poultry on several different occasions including becoming the predominant endemic variant found in 
Bangladesh.  Blast analysis shows the African viruses are closest in sequence to viruses from India, China, and 
Vietnam, but unrelated to the Egyptian viruses that are clade 2.2. This lineage of virus continues to be a major 
concern for wild bird spread back to domestic poultry. 

Outbreaks of H5N8 have been reported, but less frequently in the last year.  Wild bird isolates from Russia 
and poultry outbreaks in South Korea and Taiwan were reported that are presumably the clade 2.3.4.4 isolate that 
are similar to the virus that caused the outbreak in the U.S. last year.  One molecular detection of H5N8 was 
found in Alaska in August 2016.  This lineage continues to be present in low levels in wild birds and should still be 
considered an important risk factor for U.S. poultry. 

Outbreaks of H5N6 appear to be increasing in China and Vietnam and was also reported from Hong Kong.  
This reassortment virus is also clade 2.3.4.4 but with a different neuraminidase gene. An association with live bird 
markets has been suggested to be a risk factor.  No new human infections with this subtype of virus was reported 
in the last year. 

Two notable new outbreaks were reported or were continued from last year.  A new H7N7 HPAI outbreak was 
reported from Italy, but appears to have limited spread and has been controlled.  However, in France additional 
outbreaks of H5 HPAI of different neuraminidase subtypes, including H5N1, H5N2, and H5N9 were reported.  The 
hemagglutinin gene is of Eurasian origin, but it is not a goose/Guangdong/96 lineage virus.  The outbreaks 
continue centered in the duck and goose industry, but outbreaks in chickens have also occurred.  It is not clear 
what the origins of the virus are, but a low pathogenic H5 virus may have been circulating in the duck industry 
preceding the HPAI outbreak. 

H7N3 HPAI continues to circulate in Mexico where widespread vaccination continues.  The H9N2 low 
pathogenic avian influenza (LPAI) continues to be a major problem in Asia, the Middle East and parts of Africa.  
Two major lineages continue to circulate and a small number of human infections are reported each year.  This 
year six human cases from China were reported, but the virus infection in humans still appears to cause milder 
disease with no mortality than H5N1 HPAI infections.  The number of H5N1 cases has dropped in 2016 with only 
13 cases, all from Egypt, being reported.  The reason for the spike in human cases in 2015 from Egypt and its 



drop this year is unknown.  Human cases of H7N9 in China have also continued to decline in 2016, but this is the 
fourth year of primarily seasonal outbreaks occurring in December through March.  However, eight human cases 
were reported to WHO in July-Sept 2016 showing the virus is still present in China.  A H9N2 LPAI outbreak 
appears to be common in Germany in the turkey industry.  The virus is different from the Asian lineage viruses. 

Newcastle disease virus continues to be reported from a large number of countries every year and is endemic 
in many parts of Central and South America, Asia, and Africa.  Wild bird virulent virus in cormorants and pigeons 
continues to occur in the United States.  The virus can be divided into different genotypes based on sequence, 
and genotypes V and VI are found in the United States.  Genotype V is prevalent in Mexico.  Genotypes VII and 
XII have been introduced into South America in the last ten years.  Genotype VII is probably the most commonly 
found genotype worldwide.   Considerable genetic diversity occurs in Africa and Asia. 

Harmonization of the Secure Poultry Supply Plans 
Marie Culhane, University of Minnesota In 2005, state, industry, and academic collaborators at the University 

of Minnesota and Iowa State University, working with USDA-APHIS, began developing the Secure Egg, Secure 
Turkey, and Secure Broiler Supply Plans (SES, STS, SBS, respectively).  These multi-year collaborative efforts 
by federal, state, industry, and academic representatives have common elements and approaches that are 
collectively called the Secure Poultry Supply (SPS) Plan.  The purpose of the SPS is to facilitate poultry industry 
and state regulatory agency preparedness for product movement in an HPAI outbreak.  The SPS plan provides 
guidance for the managed movement of not known to be infected poultry and poultry industry products from 
Monitored Premises in an HPAI Control Area while effectively managing the risk of spread of HPAI virus and 
maintaining consumer confidence.  The SES, STS and SBS plans contain specific risk-based science which 
provides the basis for determining if and how products could move.  The University of Minnesota coordinates the 
science-based risk assessments by forming working groups of federal and state agents, modelers, 
epidemiologists, virologists, industry veterinarians, and researchers to evaluate the virus transmission pathways, 
risks, and mitigation measures.  The result of that cooperative multi-year work is the SPS plan that consists of risk 
assessments that address commodity movements with mitigations to reduce risk of disease spread during an 
outbreak yet facilitating continuity of business.  The SPS is a harmonized approach to permitted movements of 
products.  Through the SPS, federal and state agencies along with their poultry industries are creating a 
permitting process that balances the work required for permitting between industry and the state.  The criteria for 
movement of poultry and poultry products are harmonized where possible.  However, it is important to recognize 
that different commodities use different approaches for risk mitigation. Therefore, individual and detailed guidance 
from the SES, STS, and SBS plans will always be needed because some things are too biologically distinct to be 
harmonized.  Harmonization is needed to streamline the permitted movement processes for the states and 
industry and cross-commodity workgroups will be formed to properly assess risk associated with movements 
affecting all species.  In conclusion, when used in an outbreak, the SPS provides a high degree of confidence that 
the managed movement of poultry and poultry products does not contribute to spread of the HPAI virus in an 
outbreak. 
 
NPIP Biosecurity Principles  
T.J. Myers, USDA-APHIS-VS 

The 2014-2015 Highly Pathogenic Avian Influenza Outbreak was the largest animal health emergency 
response in U.S. history which required approximately one billion dollars in emergency funding.  Attention was 
focused on inadequate biosecurity after epidemiological studies indicated that many of the 2015 HPAI cases were 
due to farm to farm spread.  As a result, Animal and Plant Health Inspection Service (APHIS) issued an interim 
rule on February 9, 2016, that required owners and contractors of large flocks to provide a statement that at the 
time of detection of HPAI in their facilities, they had in place and were following a written biosecurity plan. The 
National Poultry Improvement Plan (NPIP) General Conference Committee (GCC) passed a proposal at the 43rd 
NPIP Biennial Conference, which consisted of a set of poultry biosecurity principles, including auditing, to be 
added to the NPIP Program Standards. These principles will serve as the minimum biosecurity principles that any 
poultry operation should follow. Site-specific plans will be extrapolated from these minimum biosecurity principles.  

Next steps will include publication of the Biosecurity Principles in the NPIP Program Standards.  Further, 
APHIS and the GCC will work with the poultry industry to develop an audit form, along with auditing guidelines to 
enhance the biosecurity principles and ensure that the auditing language is clear and not misinterpreted. Industry 
input will be valued as progress is currently underway with the development of the audit form and guidelines. The 
audit guidelines and audit form are set to be in place by February of 2017. Official training and implementation of 
the biosecurity principles will begin in summer of 2017.  

Lastly, APHIS is in the process of finalizing the interim rule “Conditions for Payment of Highly Pathogenic 
Avian Influenza (HPAI) Indemnity Claims” that addresses splitting indemnity payments between contractors and 



owners. The final rule will also address how APHIS will link the implementation of the biosecurity principles with 
the payment of indemnity. 
 
Poultry Disease Planning Tool  
Clara Brandt, University of Minnesota 

The HPAI outbreak in the Midwest may not have been preventable, but it could have been much smaller.  
With better alignment of information between the poultry industry and regulators, disease control could have 
been improved.  In addition, the numerous forms, scattered guidance, and confusing information resulted in 
paperwork and procedures that were difficult to complete and understand. These misalignments caused 
delays in depopulation and disposal, which led to spread of the disease to uninfected farms.  We developed a 
planning tool that will provide industry and state/federal agencies with the information and tools they need to 
plan a future HPAI outbreak.    

This web tool will enable producers to create a HPAI response plan, obtain relevant educational materials, 
learn how to be involved and improve response readiness. Gathering previously published 
requirements/recommendations and interviewing key stakeholders has been the primary way the content for this 
tool has been created. We were able to recognize a need for an aerial mapping function that will capture relevant 
information for response teams. The program will have six different modules (Self Quarantine and Alert, Testing, 
Appraisal, Depopulation, Disposal, Virus Elimination) each will have unique functionalities that will allow the three 
user types of the tool (producers, response teams, and the Minnesota Board of Animal Health) to navigate a HPAI 
response more smoothly. This tool has been designed to serve only the MN poultry industry, but with the hope to 
expand it to other states in the future. The website’s URL is www.poultrydiseaseplanning.com.  
 
Drinker Biofilm Testing in Turkeys 
Ben Wileman, Ag Forte 

In Minnesota, we have dealt with seasonal avian influenza (AI) for several decades in our turkey populations.  
It was one of the most significant diseases in turkeys on range and by default was one of the most positively 
impacted health areas when turkey production moved indoors.  Minnesota has a controlled marketing program for 
AI thus serologically positive birds may move to market with approval.  But how do you know what the true status 
of a turkey farm is based on serology?  Are they actually shedding virus or were the exposed 60 days ago, and 
now are just serologically positive?  We feel that one of the best ways to spread AI virus to other birds is to put it 
on a truck and drive it around on the roads, so how do we keep that from happening?  We wanted to develop a 
virus based testing method that was easy to collect and robust enough to determine the true AI shedding state of 
a flock of turkeys for use specifically with controlled marketing of birds. 

With help from the turkey industry in Minnesota, Carol Cardona’s laboratory at the University of Minnesota 
has developed a drinker biofilm testing method for use in turkeys.  This method samples open drinker systems 
that are common in turkey production.  A gauze sponge is used to scrub the inner lip of the drinkers to obtain 
biofilm and then is processed for PCR testing using the matrix, or any other desired primer set.  By our 
estimations, a single drinker biofilm sample is sampling up to 150 birds in one sample due to the nature of how 
birds and how many birds use a single drinker in a two-hour timespan.  This test was, and still is, used heavily in 
surveillance of premises located outside of control zones in the Highly Pathogenic Avian Influenza (HPAI) 
outbreak that occurred in 2015.  In some testing done during the outbreak this testing method was able to detect 
HPAI 1-2 days earlier than dead bird biased oropharyngeal sampling.  The nature and ease of this sampling 
method was more comfortable for producers than oropharyngeal sampling and resulted in increased compliance 
and thus increased surveillance during high risk periods.  Through our use of this test during the HPAI outbreak 
and before and since we have developed a high degree of trust in this method. 

There are some caveats to this test however.  The use of this test will ultimately come down to the regulatory 
and/or political climate of your state’s industry and laboratory system.  This test is really an environmental test and 
not a direct bird test thus interpretation or acceptance may have to be determined in your individual situation.  
This test is not an official commercial test nor a National Animal Health Laboratory Network (NAHLN) approved 
test so that may also determine its use.  And this test is only limited to open drinker systems of raising birds, so 
birds such as caged layers that use nipple style drinkers don’t seem to be able to use this testing method.  The 
appropriate environmental testing method for these housing systems is an ongoing project.  The positive side of 
this test however is that it is diagnostic method agnostic, meaning you can test for other things than just AI.  And 
we have developed methods for using this for diagnostics related to avian metapneumovirus and Newcastle 
testing as well. 
 
Characterization of the 2016 Indiana H7N8 Avian Influenza Virus Isolates 
Erica Spackman, USDA-ARS-SEPRL 



In mid-January 2016, a highly pathogenic (HP) avian influenza virus (AIV) was detected in and isolated from a 
turkey flock in Indiana.  Subsequent surveillance resulted in the detection of low pathogenicity (LP) AIV in eight 
turkey flocks within in the 10 Km surveillance zone.  The gene sequences of the LP isolates were highly related 
(>99%) to the HP isolate, and the proteolytic cleavage site of the hemagglutinin (HA) protein was the only 
substantial sequence difference between the HP and LP isolates (1). Based on the phylogenetics of the LP and 
HP isolates it is concluded that it came from North American wild waterfowl (1).  In depth network analysis of the 
virus genes and phylogenetic analysis suggests that the LP virus had been introduced into the turkeys and that 
the HP detection occurred in the flock where the virus mutated from LP to HP. 

In order to better understand the pathobiology of this virus, both LP and HP isolates from the H7N8 outbreak 
were evaluated for pathogenesis, transmission and infectious dose in turkeys, chickens and Mallards.  Results 
demonstrated that in all three species the infectious dose was lower with the HP isolate than the LP isolate.  Also, 
the HP isolate was shed at significantly higher titers and by a significantly higher proportion of birds, particularly 
by the cloacal route, as compared to the LP isolate.  

In contrast to the 2015 H5N2 HPAI poultry isolates, the mean death time of the H7N8 HPAIV in turkeys was 
2.8 days compared to >5 days observed with the H5N2 HPAI isolates (2).  Interestingly, the H7N8 HP isolate was 
shed at higher titers than the H5N2 isolates orally (12-48hr post inoculation) and cloacally (36 and 48hr post 
inoculation).  The mean infectious dose for the H7N8 HP AIV isolate was also several logs lower in turkeys than 
the H5N2 isolates, which may reflect a difference in replication efficiency.  However, the clinical signs were similar 
between the lineages and most turkeys presented with neurological signs and severe depression within 24hr of 
death.  The LP H7N8 isolate produced respiratory disease (infra-orbital swelling, snicking, rales).   
The clinical signs and mean death time for the HP isolate were typical for HP AIV in chickens: severe lethargy and 
hemorrhagic lesions.  The mean death time in chickens was 2.7 days.  No disease was observed in chickens 
exposed to the LP isolate or Mallards exposed to either pathotype of H7N8.   The mean infectious dose for the 
H7N8 HPAIV was lower in chickens than for the H5N2 HPAIV index isolate, but was similar to the mean infectious 
dose of the later H5N2 poultry isolates (3).  The mean infectious dose was higher for Mallards than the H5N2 
HPAIV lineage isolates (4). 

A vaccine-challenge study was conducted to identify candidate vaccines if needed.  Five vaccines including 
four inactivated vaccines and an alphavirus vaccine with the HA from the LP isolate were tested in chickens.  All 
vaccines that were tested provided at least 90% protection against mortality.   Selection of vaccines was aided by 
a project completed in late 2015 that characterized the antigenic landscape of H7 AIVs from North America (5).  
The project involved comparing and mapping the antigenic structure of 93 North American AIV isolates of the H7 
subtype to inform vaccine development.  Diversity in North American H7 antigenic structure was more limited than 
expected (5).  

As a follow-up to the outbreaks, the thermal inactivation profile of AIV was determined in wet and dry chicken 
litter.  Clean-up and recovery efforts can be streamlined if the virus can be inactivated by heating a poultry house 
to a target temperature rather than by removal of all organic material.  Eight temperatures were evaluated in ten 
degree increments from 50⁰F (10⁰C) through 120⁰F (48.8⁰C).  Virus was inviable after one day of treatment at 
80⁰F (26.6⁰C) or above.  At lower temperatures inactivation took up to five days.  In application, an additional 24hr 
should be added to the inactivation endpoint for added safety.  In executing this project, the procedure for testing 
environmental samples containing litter was optimized, which will aid in subsequent testing to confirm virus 
elimination.     
 
Avian Influenza Update 
Mia Kim Torchetti, USDA-APHIS-VS-NVSL 

Influenza A viruses (IAV) from any species with high pathogenicity (HPAI) and H5 and H7 subtypes with low 
pathogenicity from poultry (H5/H7 LPAI) are reportable worldwide. Waterfowl are natural reservoir hosts for H1-
H16 IAV subtypes, but not usually HPAI. Influenza A viruses in wild birds tend to circulate within migratory flyways 
seasonally; geographic origin may often be gleaned from the genome and subtype prevalence can wax/wane in 
multiyear cycles. The only HPAI currently recognized to circulate in aquatic migratory birds emerged in domestic 
poultry in Asia (goose Guangdong [GsGD] lineage H5N1); this lineage continues to circulate and a related virus 
made its way to North America in late 2014.  

Detections of H5 and H7 in poultry are characterized and analyzed to monitor virus evolution with infectivity 
and transmission work undertaken at the Southeast Poultry Research Laboratory. Analysis of sequence data 
includes phylogeny of all eight segments, determination of amino acid substitutions across the genome, and 
visualization by phylogenetic network analysis. Amino acid differences are compared to appropriate reference 
sequences and screened for the presence of amino acid substitutions or protein motifs that have previously been 
associated with either poultry or mammalian host adaptation. 

Highly pathogenic (HPAI) Eurasian lineage H5 2.3.4.4 influenza viruses caused the largest animal health 
emergency in the U.S. from late December 2014 to June 2015. Since the last detection on June 16, 2015, the IAV 



viruses identified from poultry through October 2016 arise from North American lineage IAV of low pathogenicity 
(LPAI) with no evidence of the Eurasian H5 lineage gene segments. The 2016 H5/H7 detections follow: January 
Indiana turkeys H7N8 LPAI and HPAI, April Missouri turkeys H5N1 LPAI, and June H5N2 LPAI in live bird 
markets in the northeast. For wild birds, recall that detections of H5 and H7 are expected. There have been two 
Eurasian H5 PCR detections in mallards (UT and OR), and in August 2016 the Eurasian/North American 
reassortment H5N2 HPAI virus was identified in a single wild mallard sampled near Fairbanks, AK during a bird 
banding effort. This detection suggests low level persistence of the Eurasian H5 lineage in North America and the 
potential for re-dissemination of the virus during the 2016 fall migration.  
 
Highly Pathogenic Avian Influenza Surveillance in Wild Birds across the United States of America 
Thomas Deliberto, USDA-APHIS-WS, National Wildlife Research Center 

A unique A(H5Nx) clade 2.3.4.4 highly pathogenic avian influenza virus (HPAIV) was detected in North 
America in late 2014. Motivated by both the alarming spread of new H5 reassortment viruses in Asia and Europe 
as well as by the detection of HPAIV in both domestic poultry in Canada and in wild and captive birds in 
Washington State, initial HPAIV surveillance was conducted among in wild birds in the Pacific Flyway of the 
United States. This effort was later expanded to include the Central and Mississippi Flyways. Positive HPAI H5 
findings from wild waterfowl samples suggested that while some of these species exhibit no detectable morbidity 
or mortality, clinical disease was documented for other wild bird species similarly infected. Also, losses in U.S. 
domestic poultry were unprecedented. In July 2015, state and federal agencies initiated a national surveillance 
effort to provide information to guide management actions to address some of the issues associated with HPAIVs 
in birds. This includes risks to commercial poultry, backyard poultry, game bird farms, wild birds, wild bird 
rehabilitation facilities, falconry birds, and captive bird collections in zoos/aviaries. Specific objectives of the plan 
were to: 1) determine the distribution of influenza viruses of interest in the U.S.; 2) detect spread of influenzas of 
interest to new areas of concern; and 3) provide a flexible surveillance framework that can be modified to monitor 
wild waterfowl populations for avian influenza, detect reassortant avian influenza viruses, and estimate apparent 
prevalence of important influenzas once detected in an area of concern.  

Since the last confirmation of Eurasian reassortment H5N2 during the 2015 U.S. outbreak from Canada 
geese in Michigan 17 June, there were only two PCR-only detections (no viable virus, sequencing unsuccessful): 
July 2015 from a mallard during a bird banding effort in Utah, and a hunter harvested mallard from Oregon in 
November 2015. However, during a live-bird banding effort from 6-14 August, near Fairbanks, Alaska, 188 
dabbling ducks were sampled at the Creamer’s Field State Migratory Waterfowl Refuge.  Influenza A was 
detected in 48 of the 188 samples, and a single H5 from an adult mallard was confirmed as the HPAIV 
reassortant clade 2.3.4.4 H5N2 (full 8 gene constellation). The detection of H5N2 HPAIV in a migratory species in 
Alaska confirms low frequency persistence in North America and the potential for re-dissemination of the virus 
during the 2016 fall migration. There have been no detections in poultry since June 2015.  
 
Veterinary Feed Directive 
Michael Murphy, FDA-CVM 

The current status of the Center for Veterinary Medicine (CVM) FDA policy and regulation regarding the use 
of medically important antimicrobials in food-producing animals was presented.  A change in marketing status 
from over-the-counter (OTC) to prescription (Rx) or veterinary feed directive (VFD) is expected in December of 
2016 for those medically important antibiotics administered to food-producing animals in drinking water, or in or 
on feed, respectively. Following these changes a licensed veterinarian will need to provide an order (prescription- 
medicated drinking water or VFD order - medicated feed) in order for the client/producer to legally obtain and use 
medically important antibiotics.     
 
Broiler Industry Report 
Deirdre Johnson, Mountaire Farms 

Broiler Production: Production thus far in 2016 (January-August) is slightly reduced compared to the same 
period for 2015.  Average broiler age and weight are increased.  Average feed cost is reduced from 2015.  

Mortality: First week mortality has increased from 2015.  The trend towards removal of hatchery antibiotics 
may be contributing to this increase.  The same trend was reported last year.  Chick quality/early mortality ranked 
fourth in the 2016 Association on Veterinarians in Broiler Production (AVBP) poll as displayed later in this report.  
Total mortality thus far in 2016 is reduced compared to the previous year.  This was reflected in all weight classes 
but the 4.4-5.2 pound weight class.   

Condemnations: Whole Body Farm Condemnations + Parts Condemnations decreased from 0.654% in 
2015 to 0.615% in the first half of 2016.  Septicemia/Toxemia and Infectious Process account for the majority of 
this decrease.  



Key Broiler Health Issues:  In 2015, HPAI ranked first in the AVBP disease poll.  This year, coccidiosis 
ranked first among the disease issues.  This reflects not only the actual frequency of diagnosis but also the cost 
and challenge of maintaining effective anticoccidial programs.  Eimeria maxima was the coccidial species most 
often mentioned by broiler veterinarians.  Necrotic enteritis ranked second (5th in 2015) as a disease issue and is 
often associated with inadequate control of E. maxima.  Necrotic enteritis is negatively impacted by the removal of 
in-feed antibiotics, as they help control secondary Clostridial overgrowth.  Antibiotic removal and its effects on bird 
health ranked third.  This issue will likely continue as we approach the 2017 implementation of Veterinary Feed 
Directive (VFDs) and field scripting of antibiotics.  Further results for the 2016 AVBP disease poll are displayed 
later in this report.  

Key Non-Disease Broiler Issues:  The highest ranked non-disease issue was antibiotic removal due to 
increased production and demand for antibiotic free poultry by both customers and broiler production companies.  
Drug availability by FDA as well as the implementation of VFD regulations ranked second.  In 2017, all antibiotics 
that are considered medically important to humans will require a Veterinary Feed Directive if used.  Also, antibiotic 
treatment in drinking water in broiler houses will require a prescription.  Meat quality and specifically woody breast 
ranked third in our poll.  Woody breast is a major issue for the large bird programs.  Customer complaints are 
driving increased grading and routing of product in processing plants.  
 
Supporting Data: 
 
 

 
 

 
 



 
  

As in previous years, AVBP membership was polled concerning disease and non-disease issues.  Topic 
issues were force ranked for both areas.  All disease and non-disease issues were also rated in a second graph 
for each issue.  AVBP is comprised exclusively of Veterinarians employed full-time by U.S. broiler companies.  
The Veterinarians responding the 2016 survey represented 56% of the membership and 77% of USA broiler 
production.  
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Table Egg Industry Report 
Eric Gingerich, Diamond V 

Overall health of the national table egg layer flock continues to be very good. There are no major clinical 
disease problems occurring at this time. This is due to the several resources and practices available to the 
industry: 

 Continued availability of high quality vaccines 
 Flock supervision from professional, well-trained flock service technicians 
 Readily available veterinary technical assistance from primary breeder, vaccine company, diagnostic 

laboratory, feed additive suppliers, and consulting veterinarians 
 High quality nutrition provided by professional nutritionists 
 Housing of a majority of layers in environmentally controlled facilities in cages without exposure to litter. 

This will change with the move to cagefree facilities. 



 Use of sound biosecurity practices. 
 Continual surveillance for foreign animal diseases or potentially highly pathogenic agents such as 

Newcastle and avian influenza by our state and federal laboratory system. 
A poll of the Association of Veterinarians in Egg Production (AVEP) was conducted within the last month. The 

members were asked to rate a list of common diseases of caged and cage-free pullets (22 and 23 conditions 
listed respectively) and caged and cage-free layers (32 and 36 conditions listed respectively) as to their 
prevalence and their importance in their area of service on a scale of 0 to 3 with 0 = not seen, 1 = seen but not 
common, 2 = commonly seen, and 3 = seen in a majority of flocks. For the importance question, they were asked 
to give a value of each disease to a company in their area of service on a scale of 0 to 3 with 0 = not important 
issue for flock health or economics to 3 = very important issue for flock health and economics. 18 members of the 
total membership of 100 answered the survey. 

To follow are the results of prevalence and importance of chick issues: 

 
Yolk infections and starveouts are associated with hatch egg quality, hatchery sanitation, and hatchery 

management of incubation, sanitation, chick processing, holding, and delivery. Compared to last year’s survey, 
these problems continue to be present at about the same level. The removal of antibiotics from hatcheries may 
lead to more yolk sac infections. 

The survey revealed the following top three diseases of concern occurring in U.S. for growing pullets 
excluding chick yolk infections and starveouts: 

 
All disease conditions in caged and cagefree pullets are in the below “2” category of prevalence meaning that 

the conditions are not seen commonly but only occasionally. Coccidiosis and secondary necrotic enteritis remain 
as high on the lists of prevalence and concern in pullets. It is a problem in caged pullets as well with vaccine 
usage as an intervention on the rise.  

Piling issues continue to plague the cage free pullet grower.  
Salmonella enteritidis (SE) bacterin induced hepatitis syndrome can result in up to seven percent mortality 

starting two weeks after the administration of SE bacterin and seen more often in caged pullets compared to 
cagefree. This syndrome has a genetic susceptibility base as it is seen in all white strains of layers except one. It 
also has not been seen in brown egg layers. The cause of this problem continues to be unknown at this time.  

Infectious laryngotracheitis is causing losses of pullet flocks in enzootic areas and growers continue to adjust 
vaccination programs and biosecurity to address the issue. 

To follow are the top three diseases for caged and cage-free layers from the survey: 

 
Colibacillosis continues as the top disease problem in caged and cagefree flocks and is a problem mainly of 

young flocks with mortality rates of 0.5 to 4% per week starting shortly after housing can occur. The problem 
appears to be on the increase in cagefree production due to the birds’ access to contaminated litter, poor 
feathering issues, and vent trauma. It is felt that this condition is most often secondary to upper respiratory 
challenges with MG, Mycoplasma synoviae (MS), ammonia, infectious bronchitis (IB), etc. in early lay. It also may 
be a primary problem if water lines are contaminated with E. coli. The overall prevalence and importance of 
colibacillosis was about the same as last year. A post-molt colibacillosis syndrome is also seen in some flocks 
due to declining immune system function, an ascending infection of the reproductive tract, upper respiratory 
infections, etc. The live E. coli vaccine, introduced in mid to late 2006, has been increasingly used successfully as 



both a preventative and as a treatment in the face of an outbreak in most areas. Some producers are now 
applying the live E. coli vaccine by eyedrop during the growing period to assure that each bird receives a dose. 

Cannibalism was shown to be an important issue in both cage and cagefree layers. In cagefree production, 
the 10-day or younger rule for beak trimming results in longer beaks than desired compared to a beak trim at four 
to eight weeks and may result in an increase in incidence and severity of cannibalism. The increasing use of large 
colony cages may also increase the level of cannibalism. In cagefree operations, light intensity and feathering 
problems have led to problems. 

Calcium depletion continues to maintain high importance in caged flocks and is normally associated with 
either late onset of switching to lay feeds with high levels of calcium or low feed intake during early production 
with the lack of proper formulation to account for the low feed intake. This condition will be an ongoing issue with 
increasingly higher egg production rates accompanied with lower feed consumption through improvements in 
management and genetics. 

Mycoplasma synoviae (MS) continues to be highly prevalent amongst layers in multi-age facilities but its 
importance is quite low as the isolates are relatively non-pathogenic. 

Ascarids are increasingly being found in cagefree operations with the concern being the possibility of a 
consumer finding an egg with a roundworm contained inside. Most all cagefree egg producers have had such an 
occurrence. At this point, there is no FDA cleared product for use in layers in production for treatment. 
Diatomaceous earth is added to the feed in an attempt to reduce problems in addition to sanitation measures. 

Focal duodenal necrosis (FDN) continues to be found in both caged and cagefree layers. Apparently, 
preventative measures are working and the prevalence is low. Coccidiosis can be an important issue for both 
caged and cagefree layers in some operations indicating problems with developing immunity during growing. 

Mycoplasma gallisepticum (MG) continues as an issue in multi-aged facilities and is successfully controlled in 
most cases through vaccination. Each complex must customize its vaccination program to control the strain on 
the farm. Ts-11 and 6/85 live vaccines are used for controlling mild strains of Mg while F-strain live vaccine is 
being used to control more pathogenic strains or where the Ts-11 or 6/85 vaccines are no longer effective. The 
live pox-vectored recombinant Mg vaccine is being used in a variety of situations and appears to be useful in low 
challenge situations. Vaccine failures with all vaccines are somewhat common and the unit must resort to 
medication programs using tylosin or tetracycline antibiotics before alterations in the immunity program are made. 
Most all operators are now applying the F-strain vaccine by eyedrop rather than spray in an effort to increase its 
efficacy. 

The Association of Veterinarians in Egg Production (AVEP) survey also asked about other issues and 
diseases of concern on a scale of 0 to 3 with 0 = no concern, 1 = some concern, 2 = moderately concerned, and 3 
= very high concern. The opinions of the respondents this year and in past years is as follows: 

 
 

The concern for AI continues as this disease is very unpredictable. Veterinarians are becoming more involved 
with producers’ biosecurity programs due to actions by the National Poultry Improvement Plan (NPIP) to get all 
producers to establish a biosecurity plan that incorporates the 14 basic principles as set forth in the proposal 
adopted at the NPIP 43rd Biennial Conference this year in Seattle. An audit procedure is to be developed by the 
summer of 2017 and will be implemented starting at that time.  

The lack of effective treatments for diseases such as colibacillosis, necrotic enteritis, ascarids, Capillaria spp., 
spirochetosis, fowl cholera, etc. is a very high concern and a welfare issue for the diseases that can cause much 
suffering due to illness. The list of antibiotics that can be used in egg layers is quite short – bacitracin, tylosin, and 



chlortetracycline. Tylosin is to be withdrawn from the market in 2017. The lack of an anti-parasitic product for used 
in controlling ascarids during lay, or other nematodes, is especially troublesome as these conditions are becoming 
increasingly common in cage-free production. Amprolium continues to be available to prevent and treat 
coccidiosis. Hygromycin is also now approved for use in egg layers in production for roundworms, Capillaria spp., 
and cecal worms but the supply ceased due to a factory problem in China hence hygromycin is not available until 
another source can be found. There is no effective treatment of organic layers. There is an increase in the usage 
of non-antibiotic, preventative feed and water additives containing probiotics, prebiotics, and fermentation 
metabolites. 

Concern for Salmonella enteritidis (SE) and its consequences is waning as the prevalence of SE swab 
positive farms is very, very low and no egg associated outbreaks of SE in humans has occurred in many years. 
Inspections by FDA are ongoing however. A moderate degree of concern for adding other serotypes to the plan is 
apparent. 

The FDA Egg Safety Program entails obtaining chicks from NPIP SE Clean breeders, rodent and fly 
monitoring and control programs, biosecurity, cleaning and disinfection of premises, training of persons involved, 
testing of manure samples at 14-16 weeks, 40 to 45 weeks, and 6 weeks after molt. If any of the manure tests are 
positive for SE, egg testing must take place. The producer funds all testing and compliance efforts. Laboratories 
have managed to gear up to handle the increased testing load this requires. Producers with a manure positive 
swab test are holding eggs from the market until after the test results of eggs are obtained. The use of DNA 
based tests are now being used that minimize the time of testing from the formerly required 10 days for culture to 
as low as 27 hours with the new tests. There is no provision in the program for compensating a producer who has 
an egg-positive flock and does not have a pasteurization or hard-cooking plant that will take their eggs. In 
response to the initiation of the FDA Egg Safety Rule in 2010, producers ramped up measures to reduce risk of 
SE infection by increased use of vaccines, intestinal health feed additives, rodent and fly control measures, and 
biosecurity practices as was intended by the plan. 

The possible addition of Salmonella heidelberg (SH) to the FDA Egg Safety Plan has the industry questioning 
why and how this will be initiated. SH in humans has not recently been attributed to eggs and the prevalence of 
SH in humans has dropped since the late 1990’s to 2011 from 1 per 100,000 population to 0.35 per 100,000 in 
CDC figures from FoodNet. Also, there is no breeder program as there is for SE and it may take five to 10 years 
before one can be fully assured of a clean product once a breeder program is started. Also, no specific SH 
vaccines are available as they are for SE. It is estimated that a much higher contamination rate of flocks with SH 
is present compared to SE. 

Poultry welfare concerns continue to be of high to very high concern due to continued activities by activist 
groups. The increase in concern over day old male euthanasia has come about by some companies stating they 
are going to require egg products from flocks where day old male euthanasia is not used.  

The dramatic transition to cagefree egg production across the U.S. has shaken the industry. This is due to 
food retailers and fast food restaurants desiring to appear compassionate and improve their markets and brand 
identity by announcing their switching to all cagefree eggs in the future. The animal welfare groups were very 
clever by pointing this marketing tool out to the corporate executives. 

Vaccine use continues to be the mainstay of disease prevention in the egg layer industry second to 
biosecurity. The supply of useful vaccines continues to be adequate and appears to be keeping up with the layer 
industry needs. It will be interesting to see if this good supply of vaccines continues with the consolidations now 
occurring in the poultry vaccine business. 

This is the fourth year that the AVEP members have been asked for their ideas as to research needs for the 
layer industry. A summary of the top ten responses of the 19 responding members is as follows: 

1. Colibacillosis 
2 tie – Infectious bronchitis 
2 tie – Improved vaccines/adjuvants 
4. Avian influenza 
5. Focal Duodenal Necrosis (FDN) 
6. Mycoplasmosis 
7 tie - Coccidiosis 
7 tie - Salmonellosis 
7 tie – Animal Welfare 
10. Vaccine Delivery Systems 

 
The respondents were asked to rank their top ten choices for priority in research needs from a list of 22 

diseases and categories. Of note was that two respondents listed ulcerative dermatitis of cagefree brown egg 
layers as a #1 priority for research as this quite devastating disease with up to 50% mortality over the life of a 



flock, has defied diagnosticians thus far in regard to a cause. Luckily, the disease is confined to a small area in 
east central Indiana and west central Ohio. 

This year in the egg industry has been a total opposite of the previous year’s high egg prices and profits. 
Reasons are an increase in cagefree houses with no reduction in caged layer numbers, continued imports of egg 
products due to contracts made by producers affected by AI, and continued use of high-egg-price-induced 
reformulated of egg-containing baked and processed goods recipes to contain less egg product during the 
shortages last year due to AI. Luckily, feed prices are quite low. 

 

 
 

Iowa (51.2 million) continues to be the lead state in egg layer numbers and has rebounded from their low of 
31.2 million last year due to AI. Iowa is followed by #2 Ohio (30.2 million), #3 Indiana (27.7 million), #4 
Pennsylvania (24.5 million), #5 Texas (16.3 million) and #6 California (11.4 million) according to the National 
Agricultural Statistics Service for August 2016. Total commercial egg layer numbers were 291 million in August 
2015, up from 172 million in August of 2014. 
 
Turkey Industry Report 
Ben Wileman, Ag Forte 
Steven Clark, Devenish; Andrew Bailey, National Turkey Federation (NTF) 

Dr. Clark, surveyed turkey industry professionals and veterinarians representing (n=21) the U.S. turkey 
production regarding the health status of turkeys produced in August 2015 through August 2016. The turkey 
industry reports several disease challenges for this 12 months varying by geographic regions within a state and 
across the United States. This report will list, Table 1, the challenges by disease and issues. Of particular interest 
in 2016 are issues with lack of efficacious drugs, clostridial dermatitis, ORT, blackhead and colibacillosis.  

The “lack of approved efficacious drugs” continues to be the top health issue (Table 1). The withdrawal of the 
NADA (New Animal Drug Application) for enrofloxacin in 2005 for use in poultry leaves the industry with no 
adequate therapeutic response to colibacillosis (ranked #2, up from #3 since 2009-2015), or fowl cholera (ranked 
#12 from #11). In July 2011, the sale of roxarsone was suspended; September 30, 2013, the Food and Drug 
Administration (FDA) marketing authorization NADA was withdrawn. The sponsor of Penicillin-100 Type A 
medicated article (in feed administration) withdrew the approval (NADA) June 30, 2015. Nitarsone (see 
blackhead) approval was withdrawn December 31, 2015. Issues over the use of antibiotics in animal agriculture 
remains a major concern for the turkey industry and for all of animal agriculture.  

Clostridial Dermatitis (CD), also referred to as Cellulitis, remains a major disease issue across all 
geographic regions; as the survey average changed slightly to a score of 3.4 (from 3.3 in prior year) and ranked 
#3 (from #2 since 2008-2015). Analysis indicates range of concern; 57% of respondents score CD a 4 or 5 
(severe), 38% score it a 2 or 1 (mild); it was 46%, 50%, 62%, 76% and 38%, 32%, 27%, 20%, respectively for the 
prior years (2015, 2014, 2013, 2012). CD is most commonly seen in, but not limited to, commercial male turkeys 
nearing market age. Clostridium septicum, C. perfringens type A, or C. sordelli is isolated from fluid or affected 



tissue samples of affected or dead birds. Affected turkeys present with two or more of the following clinical signs: 
subcutaneous emphysema (crepitus); serous or serosanguineous subcutaneous fluid; vesicles on the skin, 
especially on the breast/inguinal area; moist, dark, wrinkled skin, especially breast/inguinal area; cellular necrosis 
(microscopic); organ involvement (spleen/liver); vesicles on the skin, and/or moist, dark, wrinkled skin, on the tail 
area. The affected flock will have mortality greater than or equal to 0.5 dead per 1,000-birds, fitting the individual 
bird definition, for two consecutive 24-hour periods.  Opinions vary as to risk factors and potential causes of the 
problem. Some of the key areas to control of CD include: early recognition; removal of mortality 2-3 times per day; 
medicating affected flocks with appropriate antimicrobials; promptly managing all water spills and wet litter, and 
feed outages. There has been limited success with vaccinating at-risk flocks with autogenous bacterins and 
toxoids. 

ORT (Ornithobacterium rhinotracheale) ranked #4 versus #7 previously, is a highly contagious respiratory 
disease in poultry caused by a gram-negative pleomorphic rod-shaped bacterium. It has been isolated from 
chickens, ducks, partridges, and guinea fowl. It was originally recognized in Europe and South Africa. ORT was 
first confirmed in the U.S. from turkeys in 1993. Horizontal transmission (such as, bird-to-bird, contaminated 
people and equipment) by direct and in-direct contact is the primary route of spread. However, vertical 
transmission is suspected (Hafez, 2000). In the fall of 1995 it was a major cause of respiratory disease in 
midwestern states and since has become endemic across most of the USA. Management systems, such as 
brood-and-move have increased the exposure of ORT-naive birds to ORT in the finisher barns, resulting in 
respiratory disease and mortality in some operations. Biosecurity procedures must be taken. Proper water 
sanitation can minimize the severity and spread. Vaccination is limited and results are varied (toxoids, bacterins). 
Bacterins are used in breeders. 

Poult enteritis of unknown etiologies has changed in importance, to position #14 from #12. Turkey 
Coronavirus (TCV), as a defined cause of enteritis, was ranked #32 (Table 1), no change, with 6 reported cases, 
down from 119 the previous year (Table 2). In 2014-2015, the majority of TCV cases were limited to one 
geographic area.  

Protozoal Enteritis, attributed to flagellated protozoa, Cochlosoma, Tetratrichomonas and Hexamita, ranked 
#17, changed from #22; protozoal enteritis remained relatively unchanged over past years until 2016 and 
associated with the loss of nitarsone. Several types of protozoa are associated with enteric disease of turkeys. 
Protozoal enteritis can present with general signs, including dehydration, loss of appetite (off-feed), loose 
droppings (diarrhea) and watery intestinal contents. Flagellated protozoa include Cochlosoma, Tetratrichomonas 
and Hexamita. Eimeria and Cryptosporidia are non-flagellated protozoa. Cochlosoma and Hexamita are 
associated with enteritis, primarily in young turkeys, especially in the summer months. There are field reports of 
co-infections with Cochlosoma and Tetratrichomonas, or Cochlosoma and Hexamita, or flagellated protozoa and 
Eimeria. 

Single age brooding has been implemented during the last several years to assist in managing diseases on 
turkey farms, especially enteric diseases. Historically, production systems included 2 - 3 different ages on a single 
farm site reared in separate barns, from day-old to market age. The trend is to isolate, specialized brooding 
facilities. All production is separate hen and tom rearing. The brooding phase for commercial turkeys is rearing 
about 0 – 5 weeks of age, then the flock is moved to specialty finisher or grow-out barns. Single age brooding 
may be termed all-in/all-out or single-age or brooder hub. Single age brooding systems can operate in two ways. 
One option rears the turkeys to slaughter age at the same farm site, without other ages on the farm. Another 
system of single age brooding involves farm sites dedicated to brooding, then at five weeks of age birds are 
moved to a separate site for finishing; some systems may move birds 0.25 miles up to 20 miles away. In 2016, 
60% of brooding was single age, compared to 39% in 2008. Single age brooding is more common in the 
Southeastern U.S. than the Midwest states. Conversion to single age brooding started in late 1990 following the 
emergence of Poult Enteritis Mortality Syndrome (PEMS) in North Carolina; advantages became obvious and it 
has expanded to other areas of the U.S. Tunnel ventilation of finisher (grow-out) barns is becoming more popular 
method to minimize heat stress; in 2016, 30% of the industry finisher production is tunnel ventilated, compared to 
15% in 2008. 

Late mortality ranked 7th health issue and changed from #6 the prior year. Late Mortality may be defined as 
mortality, in excess of 1.5% per week, in toms (males) 17-weeks and older; mortality is not diagnosed to a specific 
disease or cause. Excess cumulative mortality of 5-10% in toms prior to slaughter has been reported. Late 
mortality may be associated with physiologic or biomechanical deficiencies following early rapid growth in heavy 
toms achieving genetic potential; aggressive behavior noted in mature toms; cannibalism; leg problems and/or 
hypertension.  

Leg problems (#5, prior year was #10) are ranked among the top concerns of the turkey industry. Leg 
problems are a common complaint, such as, spiral fractures of the tibia or femur. Leg Problems may be defined 
as lameness, particularly in toms, several weeks prior to slaughter. Leg problems are attributed to various 



conditions (refer to Table 1), including, pododermatitis, fractured femurs, fractured tibia, osteomyelitis (OM), tibial 
dyschondroplasia (TDC), spondylolisthesis, “Shaky Leg”, etc. 

Turkey Reovirus Digital Flexor Tendon Rupture (TR-DFTR) was recognized as a newly emerging disease 
in 2011. A unique reovirus has been isolated and identified as the cause of tenosynovitis and digital flexor tendon 
rupture in commercial turkeys. Clinical signs in young flocks are reportedly mild to nonexistent, but can develop 
into lameness and/or abnormal gait in older flocks, starting at about 12 weeks of age. Affected flocks may also 
report an increased incidence of aortic ruptures and poor flock performance (weight gain, uniformity). Research 
continues into pathogenesis, virus characterization, diagnostics and epidemiology. Research indicates that the 
turkey arthritis reovirus is distinct from the recently identified novel reovirus causing arthritis in chickens, and most 
similar to the turkey enteric reovirus. TR-DFTR was added to the survey in 2011 and ranked #11 (Table 1) with 
106 “confirmed” cases or flocks (Table 2). In 2016 TR-DFTR ranked #26 with 31 cases; prior year it ranked #19 
with 146 cases. A breeder company has implemented an autogenous reovirus vaccination program to induce the 
maximum production of antibodies and resulting transfer of maternal antibodies. Results show a significant 
reduction in associated clinical signs in those poults placed from vaccinated flocks. A commercial turkey lighting 
program of 4-8 hours of continuous dark in a 24-hour period has also been recommended. The combined efforts 
of breeder vaccination, commercial farm biosecurity and flock management appear to be controlling this disease. 
Increased recognition of TR-DFTR in 2014 - 2015 confirmed that the reovirus has mutated into three distinct 
strains. 

Blackhead, also known as Histomoniasis, changed to position #9 (#13 prior year). There were 101 reported 
cases of blackhead (Table 2) an increase from 55 the prior year, and a record 108 in 2010. Histomoniasis occurs 
regionally and seasonally in turkeys, and can result in significant mortality. Dimetridazole was extremely 
efficacious and previously approved for use in turkeys for the prevention and treatment of blackhead; it was 
banned in 1987. The lack of any legal treatment for histomoniasis is of concern, especially in the case of valuable 
turkey breeder candidate flocks. Losses to blackhead have been severe in several areas of Europe, and sporadic 
cases are occurring in North America. Nitarsone FDA approval was withdrawn December 31, 2015, leaving the 
industry with no drugs approved with indications against histomoniasis. Nitarsone was approved for the 
prevention of histomoniasis (blackhead disease) in turkeys and chickens, and was the only approved animal drug 
for this indication.  

Heat stress ranked #18 following another hot summer, compared to #18 the prior year. Poult Enteritis 
Mortality Syndrome (PEMS) ranked #29 versus #30 previously. Avian Metapneumovirus (AmPV) ranked #33 
versus #25, with a few atypical cases limited to the Midwestern U.S. Bordetella avium continued as a significant 
respiratory disease challenge in several geographic regions; bordetellosis ranked #8 compared to #8 the prior 
year. 

Mycoplasma synoviae (MS, infectious synovitis) infections, ranked #30 (#27, prior year), are one cause of 
synovitis. It may be present in flocks 10-12 weeks of age with typically low mortality and low morbidity. There 
were 20 cases of MS reported (Table 2). The primary breeders have remained free of M. gallisepticum (MG), M. 
meleagridis (MM) and MS. Sporadic, but increasingly frequent infections with Mycoplasma, both MG and MS, 
often in association with backyard poultry and broiler breeder flocks is an ongoing concern, having the greatest 
impact when a breeder flock is infected and has to be destroyed. There were 29 cases of MG reported (Table 2). 

The industry continues its efforts prepare for any possible reoccurrence of Highly Pathogenic Avian Influenza 
(HPAI), such as the strains that struck the Western and Midwestern United States in the winter and spring of 
2015, and to improve every aspect of disease prevention and response. During that outbreak, turkey flocks in 
eight states were affected by H5N8 and H5N2 strains of HPAI, with H5N2 accounting for the vast majority. In 
total, 153 farms commercial turkey or turkey breeder flocks were infected, resulting in the loss of over 7.75 million 
turkeys, in addition to over 40 million chickens (layers and broiler breeders). USDA has classified this outbreak as 
the worst incident of animal disease in U.S. history.  

These efforts proved necessary in January 2016 when the H7N8 strain was found on ten turkey farms in 
Dubois County, Indiana (within the Mississippi Flyway). Of these ten, one farm was confirmed Highly Pathogenic, 
and the others were Low Pathogenic (LPAI). The industry worked closely with the Indiana State Board of Animal 
Health, Indiana’s State Veterinarian and USDA’s Animal and Plant Health Inspection Service to rapidly respond to 
these cases, and depopulate the infected flocks, as well as a suspect H7 flock and a commercial layer flock within 
the control zone. In total, 258,325 turkeys and 156,178 layer chickens were depopulated. Although there have 
been a number of wild bird detections of various AI strains during the year, there have not been significant 
outbreaks in the U.S. turkey industry since the winter.  

The turkey industry is working to finalize development of the Secure Turkey Supply plan or STS 
(www.secureturkeysupply.com). STS includes Federal and State Transport (FAST) Plan for Movement of 
Commercial Turkeys in a High Pathogenicity Avian Influenza (HPAI) Control Area, and Turkey Risk Assessment. 
Draft versions of the Plan were utilized in regions affected by HPAI, and were instrumental in many instances 
where movement and shipping of turkeys and turkey products were at risk. The goal of the Plan is to facilitate 



business continuity and economic survival of participating non-infected turkey operations in a Control Area after a 
detection of HPAI, and to help ensure the continuous availability of safe turkey meat to consumers.  

Regarding disease surveillance, the industry has continued to voice strong support for the maintenance of the 
National Poultry Improvement Plan (NPIP) in the face of increased government spending cuts. NPIP is a vital 
state-federal-private partnership for the turkey industry, as well as the broiler and egg industries, and APHIS has 
continued to show strong support for the program, having hired additional staff for the program in 2014, and 
maintaining their offices in Conyers, Georgia, instead of moving it to the Washington, D.C. area. NPIP has been 
additionally helpful in addressing certain aspects of disease control and eradication in the HPAI outbreaks that 
have occurred. The industry was also supportive of federal efforts to update and modernize ARS’ Southeast 
Poultry Research Laboratory in Athens, Georgia, which proved integral to efforts to combat HPAI and develop 
vaccines for the relevant strains.  

One of the industry’s top priorities continues to be the health of turkeys, including the ability to utilize 
approved drugs, especially in light of increasing questions from special interests regarding antibiotic resistance. 
The ability to control and prevent animal disease and/or treat those that are sick is critical to any animals’ 
wellbeing. But with increased outside pressure to reduce and even eliminate the use of microbial drugs in 
animals, an outbreak similar to avian influenza, but bacterial in nature, could have devastating consequences.  

Antibiotic resistance has been a concern for many years, with animal use getting more attention than human 
use. The first animal related guidance, in regards to drug utilization, was published in 2003, Final Guidance #152, 
“Evaluating the Safety of Antimicrobial New Animal Drugs with Regard to their Microbiological Effects on Bacteria 
of Human Health Concern”. Discussion and debate have continued since that time, culminating to a point that the 
Obama Administration, through USDA, FDA and CDC, has taken numerous steps to limit antibiotic use and curb 
resistance, especially in animals. Major actions include: Guidance for Industry (GFI) #209 "The Judicious Use of 
Medically Important Antimicrobial Drugs in Food-Producing Animals", published in 2012. This document provided 
the pathway FDA intended to take to reduce and eliminate the use of antibiotics for the sole purpose of growth 
promotion. On December 11, 2013, the FDA finalized Guidance for Industry #213, “New Animal Drugs and New 
Animal Drug Combination Products Administered in or on Medicated Feed or Drinking Water of Food Producing 
Animals: Recommendations for Drug Sponsors for Voluntarily Aligning Product Use Conditions with GFI #209”. 
This guidance provided the details on how FDA expected to implement guidance #209. The National Turkey 
Federation supported these guidance documents even though they questioned the underlying science indicating 
a direct link between animal use of antibiotics and human antibiotic resistance. In 2015, FDA Center for 
Veterinary Medicine (CVM) also published the finalized Veterinary Feed Directive (VFD) regulation, which 
establishes the rules and responsibilities for licensed veterinarians in prescribing and administering medically 
important antimicrobials in animal feed. Guidance #213 established procedures for phasing out the use of 
medically important antimicrobials for production purposes in alignment with Guidance for Industry #209 and 
proposed changes to VFD drug regulations. Final implementation is scheduled for December 2016, no drugs 
listed as “medically important” that are exclusively labeled for production purposes can be used after this point. 
Next steps for the agency include developing an action plan outlining additional steps to build on the progress of 
guidance #213. The goal is to publish this action plan before the end of the 2016 calendar year. 

In response to the 2013 Center for Disease Control (CDC) report on antibiotic resistance urging immediate 
action to address the issue, an Executive Order was issued in 2015 calling for a national response to antibiotic 
resistance through the establishment of a Presidential Advisory Council run by Health and Human Services (HHS) 
in consultation with USDA and the Department of Defense. Furthermore, the White House released a National 
Action Plan to ultimately achieve (by the implementation date in the year 2020) the five goals laid out by the 
Administration. USDA's Food Safety Inspection Service (FSIS), Agricultural Research Service (ARS) and Animal 
and Plant Health Inspection Service (APHIS) are working with FDA/CVM to collect better data to inform these 
goals. The industry continues to discuss what data should be collected with these Agencies and how it will be 
done. In March 2016, at their second public meeting, the Presidential Advisory Council on Combating Antibiotic-
Resistant Bacteria (PACCARB) released their first report, which highlights their initial assessment of the National 
Action Plan for Combating Antibiotic-Resistant Bacteria (CARB). This report included broad recommendations for 
each National Action Plan goal, including fully embracing a “One Health” approach, improving coordination and 
collaboration among federal agencies (possibly from the White House or Cabinet), developing partnerships 
among states, local agencies, tribes, private sector, commodity groups, philanthropic organizations, international 
governments, etc., and establishing research and economic incentives for developing and deploying new 
diagnostic, preventative, and therapeutic tools. 

For the last two decades, the U.S. animal agriculture industry has been continually challenged with numerous 
attempts to ban the use of antibiotics in livestock and poultry. The current attempt at the federal level is with the 
114th Congress’ Preservation of Antibiotics for Medical Treatment Act of 2015, introduced into both the House 
and Senate [H.R.1552; S.621], otherwise known as PAMTA 2015. The Senate version is titled S. 621 Preventing 
Antibiotics Resistance Act (PARA) and is “to amend the Federal Food, Drug, and Cosmetic Act to preserve the 



effectiveness of medically important antimicrobials used in the treatment of human and animal diseases.” The 
legislation would disallow use of medically important antimicrobials for nontherapeutic uses. The turkey industry 
opposes PAMTA, a bill that would devastate the ability to protect animal health by unnecessarily and 
inappropriately removing several classes of important antibiotics from the market. The turkey industry welcomes 
honest discussion of science-based, pragmatic options which preserve animal welfare while providing consumers’ 
assurance the use of these vital, safe, and effective medications is professional, judicious and does not 
jeopardize their effectiveness in human medicine.  

One new issue that has arisen in the last year is a proposed rule by the Agricultural Marketing Service (AMS) 
to redefine the conditions in which poultry and livestock must be raised in order to be marketed under the USDA 
National Organic Program (NOP). The proposed changes require an increase in square footage per turkey 
(roughly double the industry average), an 80% increase in available outdoor space, and overall substantial 
increases in land and housing requirements to raise the same number of organic birds, resulting in an increased 
environmental impact from the raising of organic turkeys. Aside from economic and environmental impacts, 
however, there is substantial concern that mortality for organic flocks will increase substantially as a result of 
these changes, due to increased exposure to weather, disease, pests, and predation. AMS estimates that 
mortality for layer chickens, for example, would increase as much as 60% (from 5% to 8%), and industry 
estimates for turkey mortality are even higher. Turkeys as young as four weeks of age would be required to have 
year-round access to the outdoors, exposing them to both extreme weather prior to maturity and full plumage, as 
well as to potential disease vectors prior to full vaccination. Feed conversion would also suffer as turkeys suffer 
added stress. There is also substantial concern that these requirements go against many of the lessons learned 
from the 2015 HPAI outbreak, and contradict guidance from APHIS and other agencies on how birds should be 
housed in the event of disease in a state, region, or flyway. The turkey industry has submitted comments on this 
proposed rule, and continues to work with the agency, the department, and other stakeholders to attempt to 
address concerns about the substantial negative impacts on turkey health and welfare that would result from this 
rule’s implementation. 

In 2015, turkey production decreased to 7,038,065,000 from 7,217,006,000 pounds (live weight). Overall, 
domestic per capita consumption for turkey products increased from 15.80 in 2014 to 16.00 in 2015. The 
projected number for 2016 is 16.5 lbs turkey consumption per capita, which is the highest level since 2010. Live 
production in 2015 decreased to 233,100,000 head with an average live weight of 30.19 lbs. In 2014, 237,500,000 
head were produced with an average live weight of 30.39 lbs. (Reference: National Turkey Federation 
Sourcebook, pending October 2016). 



 
 

 



 
 

 

 

 



Upland Gamebird Report 
Bill MacFarlane, MacFarlane Pheasants 

Our industry is of course represented by the North American Gamebird Association, also known as NAGA.  
NAGA was founded 85 years ago, in 1931 to represent gamebird producers like myself, and gamebird hunt club 
businesses. I am a past president of the association, and currently serve on its executive board, and as chairman 
of the Health Committee.   

The NAGA Health Committee was the tip of the spear for the association’s reaction to the highly-pathogenic 
avian influenza (HPAI) outbreak in 2015. Once the crisis became clear, our president at the time gave our 
committee wide latitude in shaping the reaction of the association. We quickly recruited a great panel of experts to 
serve alongside our industry members of the committee.  Participants on this committee included Dr. Dale Lauer 
from the Minnesota Board of Animal Health, Dr. Eva Pendleton of Penn State University, Dr. David Frame of Utah 
State University, and Washington State University’s Dr. Rocio Crespo. From the industry’s side, we had 
producers hailing from all parts of the country from New Mexico and California out west, to Wisconsin and Ohio in 
the Midwest, and Pennsylvania in the east.   

Together, we produced timely updates to our industry about the outbreaks, and a series of educational pieces 
designed to improve our community’s awareness of the essential nature of sound biosecurity. Building on this 
awareness, we produced over a 4-month period a steady stream of materials to aid NAGA members in improving 
their biosecurity protocols. I am very proud of the work our committee produced during this crisis.  

During the outbreak crisis itself, a new problem confronted our industry, one that threatened our very 
existence.  That issue was the ability to ship gamebirds to customers. As state veterinarians and animal health 
departments scrambled to contain the disease where it occurred, and prevent its spread, rules governing shipping 
were hastily put into place that prevented businesses like mine from moving birds. 
Wisconsin Example: 

In 2015, there were several HPAI incidents in Wisconsin.  Our ability to ship our pheasants was questioned, 
just because we were from Wisconsin.  At the time of the outbreak, we were preparing to ship 800,000 pheasant 
hatching eggs to France and the U.K., and the immediate EU ban embargoed poultry from the entire state of 
Wisconsin.   Domestically we continued to be able to ship our birds, but there were questions and additional 
health requirements from some States.  Again, we were not in a control area, and obviously, we weren’t infected, 
but just because we were from Wisconsin brought additional scrutiny.  

 
Ohio Example: 

Even as we were confronting this issue in Wisconsin, the state of Ohio, which had not experienced an 
outbreak, was implementing rules intended to prevent the spread of the disease to the Buckeye state. 
Unfortunately, initial drafts of the emergency rule would have prevented the shipment of birds at the highest 
months of delivery, just prior to the fall hunting seasons.   

In both cases, with some assistance from folks in this room, we were able to negotiate and work together to 
find solutions to enable us to move birds. But we learned a chilling lesson. If our industry hopes to continue in the 
event of the next outbreak, we will have to have done a better job to convince state and federal authorities and 
the commercial poultry industries of our efforts to prevent and stop the spread of avian influenza and other 
diseases.   
Secure Upland Gamebird Supply Taskforce 



At the recommendation of Dr. Fidelis Hegngi from the USDA’s Animal and Plant Health Inspection Service 
(APHIS), North American Gamebird Association (NAGA) formed a task force to help find a way to move birds in 
the event of an outbreak without spreading disease.  Our first mission was to recruit a group of experts to advise 
those of us in the gamebird industry. Our process began with Dr. Andrew Rhorer of Global Poultry Improvement 
and Dr. Doug Anderson of the Georgia Poultry Laboratory, who helped us get off the ground. Soon after that we 
partnered with Dr. Carol Cardona, Dr. Dave Halvorson and Ms. Clara Brandt from the University of Minnesota 
who have taken the lead in our risk assessment discussions. Clemson University’s Dr. Julie Helm, along with Dr. 
Lauer and Dr. Pendleton round out our panel of experts on the task force. Without the help of all of these folks 
we’d be lost.  We are grateful for the time they have put into this project.     

Our group is called the Secure Upland Gamebird Supply Task Force. Our mission is to create a Secure 
Upland Gamebird Supply Plan. The plan will enable our industry to recognize the highest risk pathways for HPAI 
introductions, take steps to address those areas in order to mitigate risk, and implement biosecurity protocols for 
the industry. Like other segments of the poultry business, we hope that recognition of this work will provide a level 
of comfort to both state and federal agencies going forward.  

 

 
Our expectation is not that we will be permitted to move live birds from an actual control zone during an 

outbreak.  However, because we have experienced restricted shipping from a state where an outbreak occurred, 
we hope that our work toward this Supply Plan, and the actual finished product will go a long way toward assuring 
authorities to allow the movement of birds from unaffected areas, even in states where an outbreak has occurred, 
provided it does not originate from a control zone.   

Dr. Rohrer described our mission succinctly in an article he recently wrote for Poultry Times.  “The current 
plan is for the SSP to use science and risk based preparedness and response components to provide guidance 
on permitting the movement of upland gamebirds…”   Dr. Rohrer continued, “Hopefully this plan will provide a 
high degree of confidence that the upland gamebird industry products that are moved into market channels will 
not contain HPAI virus.”  

 



 
 

These folks on our task force are literally hand walking us through the risk assessment process from top to 
bottom in incredible detail. Our discussions have included our facilities, types of birds, our customers, our 
transportation delivery, bird crates, sanitation and much more.  We are identifying the most likely pathways of 
infection. The worst-case scenarios for an infection to spread if not identified.   

Like other poultry industries, our very survival depends on our ability to ship a perishable product in a timely 
fashion. Our hope from this process will be to demonstrate the degree of risk, and the steps we take as an 
industry segment to mitigate against those risks.    

 
Conclusion 

The work of the task force goes farther than the essential stated purpose. It is also a large step for the 
gamebird business to demonstrate to the poultry business as a whole and the state and federal agencies that 
oversee them, that we take these issues as seriously as you do.  Like the chicken, turkey, and egg businesses, 
we were on the edge of our seats throughout 2015, praying that our facilities would be spared from Hi-Path Avian 
Influenza (HPAI). While we were fortunate that our businesses were spared from infections across the country, 
we recognize it could have been different, and are diligently taking every step possible to prevent that occurrence, 
and to be ready to act quickly and in concert should the worst occur.   
 
National Poultry Improvement Plan Report  
Elena Behnke, USDA-APHIS-VS-NPIP 

The National Poultry Improvement Plan (NPIP) is a Federal-State-Industry cooperative program. There are 
forty-nine Official State Agencies, one U.S. Territory Official Agency and one hundred Authorized Laboratories. 
Official NPIP disease monitoring classifications include: U.S. Pullorum Typhoid Clean, U.S. Mycoplasma 
Gallisepticum Clean & Monitored, U.S. Mycoplasma Synoviae Clean & Monitored, U.S. Mycoplasma Meleagridis 
Clean, U.S. Salmonella Enteritidis Clean and Monitored, U.S. Sanitation Monitored, U.S. Salmonella Monitored, 
U.S. Avian Influenza (AI) Clean, U.S. H5/H7 Avian Influenza Clean for poultry breeding flocks, and U.S. H5/H7 
Avian Influenza Monitored for commercial (production) poultry flocks.  

Pullorum-Typhoid Status: There were no isolations of Salmonella pullorum in commercial poultry in FY2012, 
FY2013, FY2014, FY2015 or FY2016. There were no isolations of Salmonella pullorum in backyard birds in 
FY2013, FY2014, FY2015, or FY2016. There have been no isolations of Salmonella gallinarum since 1987 in any 
type of poultry in the U.S. The U.S. Pullorum-Typhoid Clean participating hatcheries include: 248 egg and meat-
type chicken hatcheries, 50 turkey hatcheries, and 665 waterfowl, exhibition poultry and game bird hatcheries.  

 
U.S. Pullorum-Typhoid Clean Participating Breeding Flocks and Number of Birds are listed below:  

Egg-Type Chickens – 242 Flocks with 6,181,077 birds  
Meat-Type Chickens – 4,991 Flocks with 101,168,290 birds  
Turkeys – 374 Flocks with 3,734,002 birds  



Waterfowl, Exhibition Poultry, and Game Birds – 6,793 Flocks with 1,964,487 birds  
Meat-Type Waterfowl – 123 Flocks with 312,584 birds  

 
Avian Influenza Status:  In FY2016 (July 1, 2015-June 30, 2016), there were nine isolations of Low 
Pathogenicity Avian Influenza in commercial poultry in the U.S.:  

H5N1 isolated in a Missouri commercial turkey flock – April 26, 2016 
H7N8 isolated in eight Indiana commercial turkey flocks – January 16, 2016  
 

Table 1: 2016 NPIP U.S. Avian Influenza Clean and U.S. H5/H7 Clean Participating Breeding Flocks; and 
U.S. H5/H7 Avian Influenza Monitored Participating Commercial Flocks: 

 
Subpart Flocks Birds Tests 

Egg-Type Chicken Breeders 240 6,107,329 21,039 
Table-Egg Layers-Commercial 4,900 326,785,690 145,655
Chicken Breeders 8,825 130,046,071 402,103 
Chickens-Commercial 75,314 9,947,594,447 2,151,364 
Turkey Breeders 887 7,465,098 49,122 
Turkeys-Commercial 15,272 101,671,715 163,413 
Waterfowl, Upland Game birds, Ex. 
Poultry 

3,553 1,569,703 70,199 

Upland Game birds, Waterfowl, Raised 
for Release Upland Game birds, Raised 
for Release Waterfowl-Commercial 

3,128 43,433,478 48,173 

Total 112,119 10,564,673,531 3,051,068 
 

NPIP Authorized Laboratories activities include collaboration with National Veterinary Services Laboratories 
(NVSL) to issue Group D and Salmonella serotyping check tests in September 2016. An AI serology panel for 
agar gel immuno diffusion (AGID) and enzyme-linked immunosorbent assay (ELISA) should become available in 
the winter of 2016-2017. NPIP is also working with the Poultry Diagnostic Research Center to distribute 
Mycoplasma serology and PCR check tests available in October 2016. Laboratory training provided to the 
authorized laboratories in FY2016 included a Mycoplasma Diagnostic Workshop in March, an Avian Influenza 
Diagnostic Workshop in April, and a Salmonella Isolation and Identification Workshop in May. 

Compartmentalization: What Does it Mean?  
Alberto Torres, Cobb-Vantress 

For the purposes of the Compartmentalization for Primary Breeders Program in the USA, 
compartmentalization means fair movement of breeding stock (fair trade) for secure global food production.  

For international trade, and particularly to the interests of trade policy-makers, the ideal scenario is to have 
supplying countries completely free of diseases of interest such as Avian Influenza (AI) (the case for the U.S. 
Compartmentalization Program). However, keeping a country free of AI can be a daunting task, given the 
epidemiology of this disease (e.g. not exclusive of poultry species, the virus can infect wild birds and even some 
mammal species, becoming vectors and carriers of the disease, broad range of production systems with a wide 
scope of biosecurity infrastructure.) It takes only one incident in commercial poultry, and sometimes even a single 
finding in wild birds for the entire country to be the subject of sanctions by trading partners either for protectionist 
purposes or because of poor understanding of the epidemiology of the disease (e.g. risk of transmission via 
hatching eggs and day-old birds is considered as negligible.) For breeding stock of poultry, the situation takes an 
additional level of complexity because of the implications for domestic production of poultry products (broiler meat 
or turkey, and table eggs) in the importing country when long-ahead scheduled imports suddenly get banned. 

The alternative for trade of breeding stock under circumstances of disease presence in an exporting country 
is through working with animal subpopulations free of disease. These animal subpopulations can be defined 
either by geography (e.g. distance and natural or artificial barriers) or by management practices specifically 
applied to that animal subpopulation. Here is where the concepts of Regionalization and Compartmentalization 
come into play.  

Both concepts are often used interchangeably in conversations but they are not the same. Regionalization 
describes animal subpopulations free of disease, based on geographical separation. Compartmentalization, on 
the other hand, defines animal subpopulations based on management practices that allow an epidemiological 
separation from other animal populations, and ensuring to keep a compartment free of disease through the 



application and consistent execution of biosecurity practices across all compartment components, and with 
particular emphasis on critical points of risk of disease introduction.  

While Regionalization permits the continuation of trade by regions proved to remain free of AI, it excludes 
animal subpopulations within affected regions even if these animal subpopulations remain free of disease. 
Compartmentalization goes further and deeper by looking at specific animal subpopulations under a management 
program based on biosecurity procedures that separates functionally and epidemiologically those animal 
subpopulations from others within the same region, even in the presence of disease outbreaks.  

For Compartmentalization to work, the private sector (i.e. the primary breeders) and the veterinary services 
authority (i.e. APHIS-VS, National Poultry Improvement Plan (NPIP)) need to work in partnership to develop a 
specific program to tackle the disease of concern (e.g. AI). At the same time, the veterinary authorities of the 
exporting countries need to work at building reciprocal trust and confidence with their counterparts in the 
importing countries in order for the latter to accept and recognize Compartments in the exporting countries. It also 
makes sense for those efforts to take place in times where there is no presence of disease rather than during an 
active outbreak. 

Besides trust, recognition of a necessity or dependence [for breeding stock] is also a factor that can favor 
acceptance of Compartments. Primary breeders of poultry are only a handful of companies with global dominance 
in the supply of breeding stock of poultry. Their production facilities are also present in only a handful of countries. 
It makes sense thus to focus efforts by government authorities to initiate talks aiming at mutual recognition of 
primary breeding Compartments along with those countries which have recognized their dependence on a 
continued supply of breeding stock for uninterrupted domestic food production.  Other nations less amicable to 
trust or reluctant to accept dependence, are less likely to engage in conversations about allowing trade to 
continue in the event of disease outbreaks, based on Compartment status, but might be more likely to be 
persuaded to accept Compartmentalization after seeing examples from early adopters of this concept.  

Thus, Compartmentalization means fair trade  
for breeding stock of poultry as noted at the top of this page, but it also means the following: 

 It is tailored to specific disease (a developed program cannot be applied to all diseases, and certainly other 
animal species and expected to function fully effectively). In our case in the USA, it is applied to Avian 
Influenza  

 It is based on the principle of maintaining animal subpopulations under epidemiological separation from other 
subpopulations of different health status, and with a strong traceability system (auditable)  

 High standards of consistently well executed biosecurity practices addressing critical points of risk for disease 
introduction to compartment components 

 A negligible risk of spreading AI through movement of breeding stock from premises under 
Compartmentalization Program  

 It implies a partnership between company and veterinary authority with respective responsibilities 
 It represents an opportunity for countries dependent of breeding stock to secure continuous supply in the 

event of disease outbreak in the supplying.  
 

While this concept offers a sound risk-based approach to keep animal subpopulations disease-free, its 
execution has to be flawless (i.e. moving product free of AI). It would take only one failed movement of breeding 
stock from a compartment to deem the whole concept as a failure with very glim prospects for expansion onto 
more countries and to other poultry products and even other animal species (as it is expected after successful 
stories of its implementation.) We have only one shot at this concept. Compartmentalization may be a silver bullet 
for fair trade of breeding stock in regions with disease presence, but it is highly vulnerable to tainted experiences 
and thus it has to be executed just right, every single time. The primary breeding sector is the ideal candidate to 
take this task of bringing Compartmentalization to a successful implementation. 
 
Avian Disease and Oncology Laboratory (ADOL) Research Update 
John Dunn, USDA-ARS-ADOL 

Employing Genomics, Epigenetics, and Immunogenetics to Control Diseases Induced by Avian Tumor 
Viruses: Improved genetic map to aid genome assembly and biological studies. Molecular genetics for chicken is 
hampered by not having a complete genome assembly, e.g., 8 of the 38 chicken autosomes lack any sequence 
information. To help resolve this limitation, Agricultural Research Service (ARS) scientists at East Lansing, MI, in 
collaboration with investigators at Washington University School of Medicine in St. Louis, MO, identified sequence 
contigs that were not found in the latest chicken genome assembly and placed them on the genetic map, which 
allowed for the identification of 29 new linkage groups. This improved genetic map will help scientists complete 
the genome assembly as well as identify specific genes and pathways that control agronomically important traits 
such as growth, reproduction, health, and well-being. As chicken is the primary meat consumed, this will benefit 



consumers and society by reducing the amount of feed and waste produced, and increasing health and well-being 
of reared birds. 

The association of CD8 and cecal microbiome with Marek’s disease genetic resistance. Marek’s disease 
(MD) is an important neoplastic disease of chickens caused by Marek’s disease virus (MDV), an oncogenic 
alphaherpesvirus.  In a recent study using two chicken lines, one resistant (line 6) and another susceptible (line 7) 
to MD, ADOL scientists profiled splenic T cells and the cecal microbiome in both uninfected and MDV-infected 
birds to gain a better understanding of the primary differences associated with MD phenotype in these lines.  They 
found that the percent of splenic CD4+ T cells were similar regardless of MDV challenge status in both resistant 
and susceptible birds.  In contrast, CD8αα profiles were different (P < 0.005) between the chicken lines under 
mock control and MDV challenge, suggesting that CD8αα T cells play a key role in mediating MDV infection.  
Genera level analysis of the microbiome composition showed differences between lines in both control and MDV 
challenged treatments (P < 0.05) in both chicken lines, suggesting that MDV affects cecal microbial community 
structure during the course of infection.  Furthermore, community metabolic profiles profile due to MDV infection 
relates to changes in functional metabolic profile in the birds.  These results provide insights into the immune 
response and the potential interplay with the microbiome during infection with an oncogenic virus. 

Identifying driver mutations for Marek’s disease. MDV is a highly oncogenic virus in susceptible chickens as 
lymphomas, characteristic of MD, are induced as early as 2-4 weeks after infection.  Unlike other herpesviruses, 
MDV integrates into the chicken genome and encodes an oncoprotein, known as Meq, a bZIP transcription factor 
that homodimerizes or heterodimerizes preferably with c-Jun.  However, as all MDV-infected chicken do not 
develop gross tumors and most tumors are clonal, it is likely that somatic driver mutations are required for 
transformation. To identify potential driver mutations, ~200 line 6 x 7 F1 progeny were challenged with MDV by 
ADOL scientists, which produced 72 tumor samples.  All samples were genotyped with a 15K single nucleotide 
polymorphisms (SNP) array to screen mainly for copy number variants (CNV) and loss of heterozygosity (LOH).  
Twenty-two samples that were the most homogeneous had both their deoxyribonucleic acid (DNA) and 
ribonucleic acid (RNA) sequenced.  To aid in the screens, even though lines 6 and 7 are highly inbred, germline 
and CD4 T cells also had their DNA and RNAs sequenced. After establishing computational pipelines, preliminary 
results indicate there are ~0.6 SNPs per Mb, which is similar to juvenile cancers in human, though this varies 
greatly depending on the algorithm used.  Commonly called SNPs give a relatively small list of candidate genes.  
Similar results have been obtained based on screens to find structural variations. 

Identification of genes that confer resistance to Marek’s disease.  A comprehensive or genome-wide 
association study using SNP DNA markers was performed using specific chickens that were vaccinated and then 
challenged with very virulent MDV. Preliminary analyses resulted in the identification of genes that are highly 
associated with disease incidence in this vaccinated flock of chickens. The significance is these DNA markers or 
genes can be used to predict vaccine protective efficiency against the tumorous disease rather than disease 
resistance itself alone, and may provide new strategies in vaccination practice to choose specific vaccines for 
specific genetic lines of chickens, such that the best possible protective efficiency could be achieved. 
Genetic and Biological Determinants of Avian Tumor Virus Pathogenicity, Transmission, and Evolution: 

Characterization of Marek’s disease virus (MDV) field strains. It has been over 20 years since a 
comprehensive set of Marek’s disease virus (MDV) field strains have been solicited from poultry companies for 
pathotyping. ARS researchers in East Lansing, Michigan pathotyped virus isolates from farms currently 
experiencing MD outbreaks in the USA, but found that virulence did not exceed previously archived isolates. This 
suggests that current management and vaccine practices may have slowed the evolution of MDV, or that Rispens 
vaccine protects by a different mechanism than serotype 2 and 3 MD vaccines, which may slow the rate of MDV 
evolution. To investigate whether sequence variants in the MDV genome could be correlated with virulence, they 
also sequenced 32 selected regions in the MDV genome using 70 archived MDV isolates of known pathotype 
ranging from low to highly virulent collected over 53 years.  Several DNA base changes were detected that 
segregated with low or high virulence.  Phylogenetic trees based on the variant sequence alignments show that 
isolates tended to cluster together by geography, including isolates from the same farm regardless of whether 
they were collected at the same time or years apart. These results demonstrate the ease with which viruses can 
persist and spread between flocks and the difficulty in eradicating the virus from a farm. 

Novel attenuation strategy for Marek’s disease virus. All species studied to date demonstrate a preference for 
certain codons over other synonymous codons (codon bias), a preference which is also observed for pairs of 
codons (di-codon bias).  Previous studies using poliovirus and influenza virus as models have demonstrated the 
ability to cause attenuation by replacing frequently used di-codons with infrequently used synonymous di-codons.   
ARS Researchers in East Lansing, MI analyzed di-codon usage in the 18,742 referenced chicken genes and 86 
protein-coding genes in the Md5 strain of Marek’s disease virus (MDV) and found a clear bias for preferential use 
of some di-codons and rare utilization of other di-codons.  They have replaced commonly used di-codons with 
synonymous uncommonly used di-codons for the MDV genes UL19 (major capsid protein), UL27 (glycoprotein B), 
UL53 (glycoprotein K), and UL54 (ICP27), a transactivator of immediate early genes. Although no effect was seen 



with mutations introduced in UL19 and UL53, mutations in UL27 and UL54 each led to reduced pathogenicity 
including a pronounced decrease in tumors and increased survivability compared to the control.  These results 
demonstrate that altering the di-codon bias of select herpesvirus genes can affect the pathogenicity of the virus 
and may provide a novel method for MDV vaccine attenuation. 

The effect of probiotics on Marek’s disease vaccination. There is growing interest in probiotic and 
fermentation products as alternatives to antibiotics as growth promoters, or to inhibit pathogens such as 
Salmonella.  ARS Researchers in East Lansing, Michigan tested two commercially available products for the 
purpose of evaluating potential interference with Marek’s disease (MD) vaccines when administered in ovo, as 
well as to see if the products were beneficial to MD protection. The first product, from Company A, was a live 
lactic acid bacteria probiotic. The second product, from Company B, was a yeast (Saccharomyces cerevisiae) 
fermentation product.  Three trials were conducted with birds that were vaccinated with HVT, treated with 
probiotic or fermentation product (administered in ovo or in feed), and challenged with various MDV strains.  The 
first two trials resulted in low incidence of MD in HVT-vaccinated groups with and without both products, 
demonstrating there was no interference with the MD vaccine.  The third trial, using more virulent challenge 
strains, resulted in higher incidence of MD in all HVT-vaccinated groups.  Across all three trials, MD incidence 
was slightly lower in vaccinated birds given the probiotic or fermentation products when challenged with the two 
lower virulent strains, although differences were not statistically significant. These studies demonstrate that 
probiotic and fermentation products may have value in MD protection when faced with lower virulent MDV strains. 

Global gene expression profiling in the feather follicle epithelium (FFE) of MDV-infected chickens. A 
comprehensive gene expression profiling between the FFE of MDV-infected and control chickens of a highly-
inbred MD-susceptible chicken line was conducted via next generation RNA sequencing.  ARS researchers in 
East Lansing, Michigan identified 923 up- and 409 down-regulated genes in the skin of MDV-infected chickens 
when compared with uninfected controls.  Analysis of the up-regulated genes resulted in the identification of 
multiple gene ontology categories, with most falling under the host immune response.  Searching these immune 
related gene ontology categories, six genes were identified (gga-let-7d, IL22RA2, TNFRSF21, Pstpip2, SOCS1 
and SOCS3) with known immunosuppressive activities. Additionally, many MDV genes were significantly up-
regulated in the skin of infected chickens.  Identification and characterization of these genes with high 
transcriptional activities in the skin of virus-infected chickens could lead to the development of new recombinant 
vaccines to block the replication and shedding of MDV.  This study will be the base for the development of 
specific recombinant vaccine to block the production and dissemination of such virus particles into the 
environment. 

Role of innate immune system in vaccine-induced protection. Although MD vaccines have been in use for 
several decades, the exact mechanism of vaccine-induced protection is unknown.  It is believed that the innate 
immune system plays a role in vaccine-induced immunity against pathogenic strains of MDV.  To shed light on the 
possible role of the innate immunity on vaccine-mediated protection, ARS researchers in East Lansing, Michigan 
investigated the effect of vaccination (Rispens/CVI988) on the activation of cellular components of the innate 
immune system (NK cells and macrophages) by analyzing the expression pattern of a select immune related 
genes in the spleen, cecal tonsils and duodenum of two MD-susceptible and resistant chicken lines.  The 
differential expression patterns of the tested genes revealed the activation of the innate immune system in the 
susceptible lines.  The activation of the innate immune system in the resistant line was minimal in comparison to 
the susceptible line. Immunohistochemistry analysis showed no increase in the number of CD3+ T cells in the 
vaccinated birds of either line, suggesting the lack of activation of adaptive immune system.  There was, however, 
an increase in the macrophage populations in the vaccinated birds of the susceptible line. Results of this study 
will be used for development of effective vaccines by immunomodulation of cellular components of the innate 
immune system.  
 
SEPRL Endemic Poultry Viral Diseases Update 
J. Michael Day, USDA-ARS, National Poultry Research Center, Southeast Poultry Research Laboratory (SEPRL) 

Enteric viral diseases of poultry are responsible for substantial economic losses to the poultry industry in the 
United States and abroad.  To discover novel vaccine platforms and vaccination strategies for control of enteric 
diseases, project scientists are developing tissue tropic multivalent vaccine vectors using Newcastle disease virus 
(NDV) vaccine strains. A systematic evaluation of the NDV vaccine vectors has demonstrated that the noncoding 
region between the P and M genes and the non-coding region after the N gene are the optimal insertion sites for 
foreign gene expression. Infectious clones containing reporter genes in the optimal insertion sites have been 
constructed. The recombinant viruses rescued from these infectious clones are currently being characterized in 
cell culture and animals for safety, stability, and suitability as multivalent vaccine vectors. Turkey enteric 
coronavirus (TCoV) causes clinical enteric disease in turkeys, causing economic losses to the turkey industry in 
the U.S. TCoV does not readily grow in tissue culture, which hampers conventional vaccine development. To 
overcome the barrier of vaccine development, project scientists are developing a novel approach using an 



enterotropic Newcastle disease virus (NDV) vaccine as a vector. TCoV spike glycoprotein (S) subunit 1 (S1) and 
subunit 2 (S2) have been cloned into the enteric NDV vaccine vector. The rescued NDV/TCoV recombinant 
viruses are being evaluated in cell culture and animals for the safety and stability as vaccine candidates. 

Viral infections of the avian gastrointestinal tract negatively impact poultry production; however, determining 
the complex etiologies of the viral enteric diseases in poultry has been difficult. Project scientists are continuing to 
investigate the species specificity, molecular phylogenetics, and pathogenesis of novel viruses initially discovered 
in the poultry gut using a metagenomic approach (Day and Zsak 2016). These investigations have been facilitated 
by enteric virus molecular diagnostic assays, designed and validated by project scientists, specifically targeting 
novel circulating strains of the enteric poultry picornaviruses, small viruses that appear to be associated with 
enteric disease and in poultry. Our recent investigations, focusing on the avian enteric picornaviruses in the 
United States, coupled with ongoing investigations in Europe and Asia have revealed that these viruses are 
common, non-transient constituents of the poultry gut that may contribute to performance problems during poultry 
production (Boros et al. 2016). In this study, all currently known chicken picornaviruses including a novel one 
(chicken phacovirus 1) were identified by viral metagenomic and RT-PCR methods from a single sample of a 
diarrheic chicken in Hungary suffering from an infection with a total of eight picornaviruses. Hungarian 
collaborators determined the complete genomes of six of the eight picornaviruses and analyzed them in detail, 
including genomic and phylogenetic analyses and secondary RNA structural modeling of 5’/3’ UTRs. The 
identified picornaviruses belong to genera Sicinivirus (first complete genome), Gallivirus, Tremovirus, Avisivirus, 
“Orivirus” (two potential genotypes) and “Phacovirus” which is a novel proposed genus. As a result, similar 
sequences were discovered in the online enteric metagenomic public databases deposited and analyzed by our 
laboratory at USDA-ARS-SEPRL. As a result, we also detected the novel phacoviruses in multiple samples of 
chickens from USA (multiple regions in Arkansas). Phylogenetic analyses of these novel phacoviruses from 
turkeys and chickens continues. The newly expanded Picornaviridae Family of viruses now contains 29 
recognized genera, by far the largest Family within the larger Picornavirales Order. 

The avian alphaherpesviruses, Marek’s disease virus type I and infectious laryngotracheitis virus are 
responsible for substantial economic losses to the poultry industry worldwide. To discover novel vaccine 
platforms, we have embarked on two strategies to generate bivalent vaccines against both infectious 
laryngotracheitis virus (ILTV) and Newcastle disease virus (NDV). The first stratagem involved the generation of 
NDV recombinants expressing either glycoprotein B (gB) or glycoprotein D (gD) of ILTV (Zhao et al. 2016). In 
previous years, we have demonstrated that these vaccine candidates are protective against both virulent NDV 
and ILTV challenges. In 2016, we have demonstrated that these vaccine candidates are also protective in the 
presence of maternal antibodies to both NDV and ILTV. Since vectored NDV constructs cannot be delivered in 
ovo, we have developed a plan for a “prime boost” vaccination strategy involving an attenuated ILTV strain 
expressing the major antigens (F and HN) of NDV. In the strategy, eggs will be vaccinated using the ILTV 
recombinants and at two weeks’ post hatch, the chicks would be “boosted” with the NDV recombinants via 
drinking water or spray. To this end, two ILTV loci were chosen for insertion of the NDV genes. These loci are 
open reading frame (ORF) C and glycoprotein G (gG), both of which have been shown to encode virulence 
factors. In order to insert these genes into the ILTV genome, donor plasmids containing with ORF C or gG 
flanking sequences were constructed. These sequences will allow for homologous recombination within the ILTV 
gene.  Between the two-flanking sequence we inserted gene “cassettes” containing the genes encoding the NDV 
antigens and a marker gene (green fluorescent protein). To ensure maximal expression the genes encoding NDV 
antigens were optimize for codon usage.  In a series of transfection experiments we demonstrated that cells 
fluorescing green expressed the NDV antigens using an indirect immunofluorescence assay.  

To rescue the genes encoding NDV antigens within the ILTV genome, two approaches were tried. The first 
involved the construct of yeast artificial chromosomes containing whole ILTV genomes or overlapping fragment. 
We have identified a number of yeast recombinants containing ILTV sequences as verified using polymerase 
chain reaction (PCR) mediated techniques and are in the process of determining their nucleotide sequences. The 
second approach involves classic marker rescue experiments in which donor plasmid and deoxyribonucleic acid 
(DNA) purified from ILT virions are co-transfected into avian cells and recombinant viruses extensively plaque 
purified. To this end, we have isolate genomic ILTV DNA from gradient purified ILT virions, characterized them 
using restriction endonuclease analysis and plan to begin the marker rescue experiment in the first quarter of 
2017. 

Thermostable Newcastle disease virus (NDV) vaccines have been used widely to protect village chickens 
against Newcastle disease (ND) for decades. However, the genetic basis underlying the NDV thermostability is 
poorly understood. Project scientists generated chimeric viruses by exchanging viral genes between the 
thermostable TS09-C strain and thermolabile LaSota strain using reverse genetics technology. Evaluations of 
these chimeric NDVs demonstrated that the HN protein of NDV is a crucial determinant of thermostability, and the 
HN gene from a thermostable NDV could be engineered into a thermolabile NDV vaccine strain for developing a 
novel NDV vaccine which will improve vaccine thermostability and protection efficacy (Wen et al. 2016). 



 
U.S. National Poultry Research Center 
David Swayne, USDA-ARS, Southeast Poultry Research Laboratory (SEPRL) 

Dr. Swayne reported on the merger of USDA laboratories and research centers within the newly reorganized 
U.S. National Poultry Research Center. 
 
NVSL AVIAN INFLUENZA and NEWCASTLE DISEASE ACTIVITIES REPORT 
Mia Kim Torchetti, USDA-APHIS-VS-NVSL 

The National Veterinary Services Laboratories (NVSL) in Ames, Iowa, in coordination with the National 
Animal Health Laboratory Network (NAHLN), receive avian samples for detection of reportable avian diseases 
such as avian influenza (AI) and Newcastle disease (ND) caused by virulent avian paramyxovirus serotype-1 
viruses [APMV-1]). Samples from National Poultry Improvement Plan (NPIP) and Live Bird Market (LBM-BYD) 
surveillance programs, foreign animal disease (FAD) investigations, import and export activities, wild bird 
surveillance, and other diagnostics are tested. While majority of the samples are received for confirmation testing, 
first line testing is also conducted, as well as diagnostic support to other countries as a World Organization for 
Animal Health (OIE), Food and Agriculture Organization (FAO) Reference Laboratory for AI and ND. The 2016 
report format has been updated and data are compiled by calendar year unless otherwise noted.  

Highlights: Highly pathogenic (HPAI) Eurasian lineage H5 2.3.4.4 influenza viruses caused the largest 
animal health emergency in the U.S. from late December 2014 to June 2015. Since the last detection on June 16, 
2015, the influenza A viruses (IAV) identified from poultry through October 2016 arise from North American 
lineage IAV of low pathogenicity (LPAI) with no evidence of the Eurasian H5 lineage gene segments. For wild 
birds, there have been two Eurasian H5 PCR detections in mallards (UT, OR),1 and in August 2016 the 
Eurasian/North American reassortant H5N2 HPAI virus was identified in a single wild mallard sampled near 
Fairbanks, AK during a bird banding effort.2 This detection suggests low level persistence of the Eurasian H5 
lineage in North America and the potential for re-dissemination of the virus during the 2016 fall migration. There 
have been no detections of virulent Newcastle disease viruses (vNDV) in U.S. poultry; however, vNDV was 
identified as the cause of morbidity and mortality in wild cormorants in IL, MN, and WI. First reported in the U.S. in 
1992 and last reported in Oregon during 2013, this species-associated virus lineage represents a potential risk to 
poultry and caused an outbreak in turkeys from Minnesota in 2008.    

Assay Updates: Real-time RT-PCR (rRT-PCR) specific for Type A influenza (IAV) targeting the matrix gene 
is the primary molecular surveillance tool used across the National Animal Health Laboratory Network (NAHLN) in 
the U.S. An update to this assay was deployed in 2016 to improve detection of the H1N1pdm09 lineage matrix 
gene, now found in many swine lineage viruses isolated from turkeys. The NAHLN EA/AM H5 and H7 2014 
subtyping assays are designed to allow rapid identification of viruses reportable in poultry; these tests do not 
distinguish virus pathogenicity (LPAI vs HPAI) nor geographic lineage of the virus, and are typically applied after 
detection with the Type A-specific test [NOTE – while the subtype assays allow prioritization of wild bird samples, 
sequencing tools are the most reliable for determining virus subtype(s) in reservoir species where virus diversity is 
high]. Testing is conducted by NAHLN laboratories and non-negative samples are forwarded to NVSL where 
determination of the HA and NA subtype and pathotype for H5 or H7 detections in poultry are expedited using 
sequencing methods directly from the sample where sufficient viral ribonucleic acid (RNA) is present. When using 
IAV serology or antigen capture immunoassays as surveillance tools, collect swabs for PCR testing following any 
non-negative result to determine the virus status of the flock. Serology is a useful surveillance tool in longer lived 
birds; however, if vaccination for H1/H3 swine lineage viruses is used antigen detection methods such as PCR 
are recommended to address surveillance needs.  

Import and Export Testing: Import testing for the U.S. is conducted by virus isolation and the majority of the 
samples received are from pet birds such as passerines and psittacines. Export testing is performed according to 
the requirements of the receiving country and samples from a variety of species are tested. All import and export 
samples tested in 2016 (Figure 1) were negative for AI and vNDV; APMV-2 was detected in six accessions. 

Live Bird Marketing System (LBMS), Upland Game, Backyard Birds and Exhibition Birds:  The Uniform 
Standards for testing in the live bird marketing system were implemented as a State-Federal-Industry cooperative 
program in 2004 for the prevention and control of H5 and H7. Testing is conducted by approved laboratories at 
the state level and non-negative samples are forwarded to NVSL for confirmation. For 2016, NVSL received 1664 
specimens (Figure 1) from 32 states (CA, CT, FL, GA, ID, IN, KS, KY, MA, MD, ME, MN, MO, NC, NH, NJ, NY, 
PA, RI, TN, TX, VA). For H5/H7 events, H5N2 LPAI of North American lineage (based upon sequence) was 
detected in live bird markets in NJ, NY, and PA; the event was traced to a source flock that supplied a single 
distributor in New York. An H2N2 virus first detected in late 2014 continues to circulate in northeastern LBMs 

                                                      
1 https://www.aphis.usda.gov/animal_health/downloads/animal_diseases/ai/uspositivecases.pdf 
2 https://www.aphis.usda.gov/animal_health/downloads/animal_diseases/ai/uspositivecases17.pdf  



(Table 2), and at least one market was positive for the H5N2 LPAI and H2N2 concurrently. While the H5N2 LPAI 
was predominantly isolated from the source Muscovy duck flock, the potential impact of a reassortment event is 
greater where a more poultry-adapted virus, such as this H2N2 (Figure 2), is circulating at the same time. Also, 
H1N1 (avian lineage) was detected from ducks in New Jersey and Pennsylvania. For antibody detections in 2016, 
H7N3 antibody was detected in a Massachusetts backyard flock, and H9N2 antibody in Iowa game pheasants; 
both premises tested negative for virus.  Vaccine and wild bird lineage APMV-1 viruses of low virulence (n=66) 
were isolated from environmental, poultry, and domestic waterfowl samples in 12 states (AL, CT, FL, MA, MD, MI, 
NE, NJ, NY, PA, RI, SC).  Pathogenicity and lineage were determined by the intracerebral pathogenicity index 
(ICPI) test and/or by analysis of the deduced amino acid profile at the fusion protein cleavage site. Pigeon 
paramyxovirus serotype-1 (PPMV-1: species-adapted APMV-1 variant) was identified in four states (CA, DE, MN, 
RI) from show, racing, and rock pigeons.  

Commercial Poultry:  Surveillance for AI in commercial poultry is described under provisions of the National 
H5 and H7 LPAI Control Program which was implemented in September 2006. Testing is conducted by approved 
laboratories at the state level and non-negative samples are forwarded to NVSL for confirmation. For 2016, NVSL 
received 1,670 specimens (Figure 1) from 19 states (AL, AR, CA, DE, IA, IL, IN, KY, MD, MI, MN, MO, NC, NE, 
NH, PA, SD, VA, WI). There were two H5/H7 events in commercial during 2016 caused by North American 
lineage viruses infecting turkeys (Table 1): January 2016 H7N8 LPAI (8 premises) and HPAI (1 premises) in 
Indiana turkeys – molecular and epidemiologic data suggest a single introduction with limited lateral spread, and 
mutation to HPAI in a single flock likely affected during lateral spread; April 2016 H5N1 LPAI in Missouri turkeys 
representing a single introduction with no further spread. Swine lineage IAV H1/H3 was isolated from in turkeys in 
seven states (Table 3; IL, IN, MI, MN, MO, NC, SD); H1N1pdm09 was detected in four states (IN, MI, MN, MO).  

Wild Bird Surveillance Efforts:  NAHLN laboratories participating in the wild bird surveillance testing forward 
only H5/H7 detections to NVSL as they are tested; non-H5/H7 IAV samples are forwarded to the NAHLN 
laboratory at Colorado State University for the Wildlife Services repository. Other wild bird efforts such as routine 
mortality event testing, other research projects, and characterization of archived H5/H7 viruses submitted by 
independent researchers was conducted. For 2016, 837 samples were received from all efforts. Of these, virus 
was recovered and/or characterized from samples in 43 states representing subtypes: H1-12 & 16 (Figures 3). 
Since June 2015, there have been two Eurasian H5 PCR detections (PCR positive for two different gene targets; 
no virus recovered, no sequence obtained) in mallards (UT, OR),1 and in August 2016 the Eurasian/North 
American reassortant H5N2 HPAI virus was identified in a single wild mallard sampled near Fairbanks, AK during 
a bird banding effort.2 This detection suggests low level persistence of the Eurasian H5 lineage in North America 
and the potential for re-dissemination of the virus during the 2016 fall migration. Additionally, PPMV-1 was 
detected in Eurasian collared doves in California and Wyoming, and vNDV was identified as the cause of 
morbidity and mortality in wild cormorants in IL, MN, and WI. 

Proficiency Test Panels:  For FY2016 (1 Oct-30 Sept), a total of 76 laboratories from 35 states passed with 
a score of 90% or better. The NAHLN laboratories conducting surveillance testing for AI and/or ND are required to 
have one or more diagnosticians pass an annual PT to perform official rRT-PCR testing. In FY2016, AI (Type 
A/H5/H7) PTs were distributed for 325 diagnosticians in 58 laboratories and for 275 diagnosticians in 56 
laboratories for APMV-1 (Newcastle disease) rRT-PCR.  

AI Diagnostic Reagents Supplied by the NVSL: The following reagents were distributed for rRT-PCR 
testing and support of NPIP and LBM surveillance during FY2016 (1 Oct-30 Sept): 

 AGID Diagnostic Reagents: 
- 9,104 units of AGID reagents (antigen and enhancement serum) were shipped to state, university, 

and private laboratories in 35 states sufficient for approximately 1,092,480 AGID tests  
- An additional 761 units (91,320 tests) were shipped to 11 countries 

 AIV rRT-PCR Controls:  
- 228 vials of positive amplification control (M, H5 & H7) 30 states; 19 internationally to 4 countries 
- 457 vials of positive extraction control 38 states; 1 internationally to 1 country 
- 554 vials of negative extraction control 39 states; 1 internationally to 1 country  

 APMV-1 Diagnostic Reagents:  
- LaSota Antigen (inactivated); 102 vials (2 ml) to 8 national and 30 vials to 4 international labs 
- APMV-1 Antiserum; 13 vials (2 ml) to 6 national and 44 vials to 5 international labs 

 APMV-1 rRT-PCR Controls 
- 42 vials of positive amplification control to 23 states; 2 vials internationally (1 country) 
- 109 vials of positive extraction control to 26 states 

 

Figure 1. Samples received for PCR/VI testing at NVSL by sector and calendar year.   



 
* Increased samples received during 2015 during the Eurasian H5 HPAI outbreak 

Table 1. H5/H7 events by sector and calendar year; NOTE two events from October 2015 not previously listed on 
the 2015 USAHA report are included for completeness.   

 

Commercial

IN (turkey) 2016 H7N8 HP/LP

MO (turkey) 2016 H5N1 LPAI

LBM‐BYD

PA (LBM) 2015 H7N7 LPAI

MI (BYD mixed)  a 2015 H5N2 LPAI 

NJ, NY, PA 2016 H5N2 LPAI
aSequence only, no virus recovered



 

 

Table 2. H2N2 detections in northeastern LBM-BYD by calendar year and state.   

  

Figure 2. H2N2 detection in northeastern LBM-BYD by species/sample type and calendar year.   

 

Table 3. Swine lineage H1/H3 isolations in turkeys by calendar year and subtype; H1N1pdm09 detected 

in IN, MI, MN, MO. 

Turkey 
IAV(sw)  2015  2016 

IA  H1, H3    

IL  H3  H3 

IN     H1*, H3 

MI     H1* 

MN  H1  H1*, H3 

MO     H1* 

NC  H1  H3 

SD     H1, H3 

     
* 

H1N1pdm09 

 

Figure 3. IAV subtypes from wild bird samples tested in calendar years 2015-2016; NOTE: collection date 
may be earlier than date of testing/characterization; ~85% of the of H7s in 2015 represent samples 
collected from the same species at the same site during a 2-week period.  

LBM H2N2 2015 2016

CT 3 4

MA 0 1

NJ 7 13

NY 8 5

PA 3 0

RI 0 1



 

 

 

 
NVSL Salmonella, Mycoplasma and Pasteurella Diagnostics 
Brenda Morningstar-Shaw, USDA-NVSL-Diagnostic Bacteriology Laboratory 
Salmonella serotyping 

The Diagnostic Bacteriology Laboratory within the National Veterinary Services Laboratories (NVSL) 
routinely serotypes Salmonella isolates submitted by private, state, and federal laboratories as well as 
veterinarians, researchers and other animal health officials. This report summarizes Salmonella 
serotyping submissions to the NVSL from January 1 through December 31, 2015 originating from poultry.  
Salmonella isolates are identified as clinical (clinical signs of salmonellosis from primary or secondary 
infection) or non-clinical (herd and flock monitoring programs, environmental sources, food).  Serotyping 
data from isolates submitted for research purposes are not included in the summary.  

Salmonella serotyping at the NVSL is an ISO 17025 accredited test. Salmonellae are typed using 
polyvalent and single factor antisera to determine the O and H antigens. Approximately 60% of the sera 
used at the NVSL are produced in house as previously described (Ewing, 1986). The remaining antisera 
are purchased from commercial vendors. All sera are subject to extensive quality control testing prior to 
use. Salmonella antigenic formulae are determined as previously described (Ewing, 1986) and interpreted 
via the White-Kauffmann-Le Minor scheme (Grimont, 2007). The subspecies designation precedes the 
antigenic formula for those serotypes other than subspecies I.   

From January 1 to December 31, 2015, 13,880 isolates were received for Salmonella serotyping. Of 
those, 4,593 isolates were from chicken sources and 943 isolates were from turkey sources. The most 
common isolates from chickens and turkeys are listed in Tables 1 and 2 respectively.  

The NVSL provided a Salmonella Group D proficiency test to assess the ability of laboratories to 
isolate Salmonella from environmental samples and determine the serogroup (specifically group D) of any 
Salmonella isolated. The test consisted of ten lyophilized cultures containing various combinations of 
Salmonella and common contaminants that simulated an environmental swab. The 2015 test included 
Salmonella serotypes Enteritidis, Berta, Anatum, Oranienburg, and Heidelberg. Contaminant bacteria 
included Enterobacter cloacae, Citrobacter sedlakii, Citrobacter amalonaticus, Citrobacter freundii, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, and Providencia rettgeri. Laboratories were instructed 
to test the samples according to the procedures used in their laboratories. The NVSL randomly retained 
13% of the test kits and tested them blindly for quality assurance (QA) purposes. The results of the 
proficiency test are shown in Table 3. 

Additionally, the NVSL offered a Salmonella serotyping proficiency test to allow laboratories to assess 
their ability to serogroup or serotype Salmonella. The panel consisted of ten pure Salmonella isolates, 



 

 

including Salmonella serotypes Herston, Panama, Lome, Duisburg, Eko, Wippra/Molade, Dublin, Hato, 
Coeln, and Enteritidis. Participants were given the option to perform serogrouping, partial serotyping, or 
full serotyping of the isolates and were graded based on appropriate identification to the level of typing 
they performed. The NVSL randomly retained 15% of the test kits and tested them blindly for QA 
purposes. The results of the proficiency test are shown in Table 4. 

 
Table 1: Most common serotypes in 2015: Chicken  

Clinical Non-Clinical 
Serotype No. Isolates Serotype No. Isolates

Enteritidis 164 Senftenberg 709 
Kentucky 48 Kentucky 525 
Typhimurium 22 Enteritidis 349 
Braenderup 11 Worthington 340 
Heidelberg 10 Montevideo 340 
All others 80 All others 2,044
Total 335 Total 4,258

 
Table 2: Most common serotypes in 2015: Turkeys 

Clinical Non-Clinical 
Serotype No. Isolates Serotype No. Isolates

Senftenberg 44 Senftenberg 170 
Ouakam 15 Hadar 165 
Muenchen 13 Anatum 70 
Albany 12 London 57 
4,[5],12:i:-/Typhimurium 9 Muenster 56 
All others 61 All others 262 
Total 163 Total 780 

 
Table 3: Summary of NVSL Salmonella Group D proficiency test 

 2011 2012 2013 2014 2015
Participants 70 73 61 80 94
Mean Score 97% 92% 94% 98% 98%
Score Range 100-85% 100%-29% 100-68% 100-80% 100-68% 
Below Passing 0 7 4 0 1 

  
Table 4: Summary of NVSL Salmonella Serotyping proficiency test 

  
Serogrouping 

2013 
Serotyping 

2013
Serogrouping 

2014
Serotyping 

2014
Serogrouping 

2015 
Serotyping 

2015
Participants 18 14 34 23 34 21
Mean Score 98% 98.50% 99% 95% 97% 88%
Score Range 100-90% 100-90% 100-80% 100-80% 100-80% 100-60%

 
 
Salmonella enteritidis 

The number of Salmonella enteritidis (SE) isolates submitted from chickens in 2015 is shown in Table 
5. The most common SE phage types are shown in Table 6. 

 
Table 5: Number of chickens Salmonella enteritidis isolates per calendar year at the NVSL 

 2011 2012 2013 2014 2015
No. chicken isolates 3,940 3,502 3,912 4,688 4,593 
No. chicken SE isolates 776 507 400 377 513
SE percent of all isolates 19.7% 14.5% 10.2% 8.4% 11%

 
Table 6: Most common Salmonella enteritidis phage types from chicken sources per calendar year 

Rank 2011 2012 2013 2014 2015
1 8 8 8 8 8
2 13a 13 13 RDNC 13
3 13 RDNC 13a 2 RDNC



 

 

4 RDNC 13a RDNC 13a 13a 
5 23 23 23 13 2 

RDNC = reacts, does not conform 
 

Salmonella Pullorum and Gallinarum 
The NVSL provided 2,550 ml of S. Pullorum tube antigen, 1,175 ml of S. Pullorum stained microtiter 

antigen, and 338 ml of antisera to testing laboratories between January 1 and December 31, 2015. The 
NVSL conducted 465 S. Pullorum microtiter tests in 2015. The NVSL did not identify any Salmonella 
Pullorum isolates in 2015.  

 
Pasteurella and Mycoplasma 

The NVSL received 149 isolates for somatic typing in 2015. The NVSL also supplied 124 ml of P. 
multocida typing sera.  The amount of Mycoplasma reagents provided are shown in Tables 7 and 8. 

 
Table 6: Pasteurella multocida somatic typing. Table shows number of isolates per fiscal year for each 
type. 

  2011 2012 2013 2014 2015
Type 3  25 38 28 18 4 
Type 3,4  12 33 17 36 28 
Type 1  17 10 10 10 18
All other  52 100 90 62 99
TOTAL  106 181 145 126 149

 
Table 7: Mycoplasma antisera (ml) provided by NVSL per fiscal year 

Antisera 2011 2012 2013 2014 2015
M. gallisepticum 306 274 532 246 290
M. meleagridis 54 40 108 34 68
M. synoviae 326 342 672 212 260 
Negative 150 175 344 156 250 
Total 836 831 1656 648 868 

 
Table 8: Mycoplasma antigen (ml) provided by NVSL per fiscal year 

Antigen 2011 2012 2013 2014 2015
M. gallisepticum 195 175 245 170 70 
M. meleagridis 95 80 40 85 45 
M. synoviae 220 245 290 230 205
Total 510 500 555 485 320
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Emerging Animal Disease Preparedness and Response Plan 
Lee Ann Thomas, USDA-APHIS-VS 

Veterinary Services (VS) is seeking public comment on the draft Emerging Animal Disease 
Preparedness and Response Plan (available at 
https://www.aphis.usda.gov/animal_health/downloads/emerging-dis-framework-plan.pdf).  VS will finalize 
the plan in December 2016 based on the stakeholder input received.  

The framework for the plan was outlined in the 2014 VS concept paper, Veterinary Services 
Proposed Framework for Response to Emerging Animal Diseases in the United States. The plan provides 
strategic direction for VS at all levels to detect and respond to emerging animal diseases. It also defines 
assessment, communication activities, and possible response measures for an emerging animal disease 
occurring in the United States. The plan will provide strategic guidance, as well as outline roles and 
responsibilities of Federal and SAHOs and industry partners for detecting, communicating, and 
responding to emerging animal diseases.  



 

 

VS will apply a collaborative approach to increase awareness of, detect, characterize, investigate, 
and respond to emerging disease threats and provide accurate information to all interested parties. VS 
will use the activities described in the plan to provide a solid scientific foundation for developing strategic 
interventions and informing the public of all appropriate actions.  

Communication and collaboration among those government agencies, industries, and stakeholders 
impacted by a potential or emerging disease is essential to ensure a timely and appropriate response. VS 
will engage the National Assembly of State Animal Health Officials (NASAHO), American Association of 
Veterinary Laboratory Diagnosticians (AAVLD), industry associations, and industry emerging disease 
groups as appropriate to share information develop response options. Formal USDA communications 
around specific response activities, such as investigative studies, eradication, control, or certification 
programs will be coordinated with APHIS Legislative and Public Affairs.  
 
National List of Reportable Animal Diseases (NALRAD) Framework Update 
Dana Cole, USDA-APHIS-VS- CEAH  

The U.S. National List of Reportable Animal Diseases (NLRAD) will be a single uniform, science- and 
policy-based, and nationally supported standardized list of animal diseases. It will provide the basis for 
consistent reporting with uniform case findings and reporting criteria. This will facilitate national, interstate, 
and international commerce; assist in meeting international reporting obligations to the World 
Organisation for Animal Health (OIE) and trading partners; support the generation of export certifications; 
contribute to the assessment and reporting of the listed zoonotic and endemic animal diseases; and 
facilitate response to an emerging disease or issue in the United States.  

The NLRAD will be implemented through Federal-State cooperation. Regulatory action will officially 
recognize the NLRAD and codify specific reporting requirements for State Animal Health Officials 
(SAHOs), laboratory personnel, veterinarians, producers, and others. The increased Federal authority for 
the NLRAD will help animal health officials to protect the U.S. agriculture infrastructure, which is 
vulnerable to significant damage from listed and emerging diseases. 

The development of an NLRAD has been a long-standing endeavor dating back to the 1990’s.  In 
2006, USAHA officially identified a need for an NLRAD and since then USDA, Animal and Plant Health 
Inspection Service (APHIS), Veterinary Services (VS) has drafted, shared, reviewed, and sought 
comments on white papers, concept papers and now a framework document to move the process along 
towards rule-making and implementation.   

The draft NLRAD Framework was completed on October 5, 2016 and distributed to interested parties 
through the Stakeholder Registry with a request to comment by December 5, 2016. The “U.S. National 
List of Reportable Animal Diseases (NLRAD) Framework,” expands on the 2014 NLRAD concept paper 
and provides more details on implementation of NLRAD once a final rule would be in place. The 
framework includes the current U.S. list of reportable animal diseases, laboratory case classification and 
reporting requirements, structure and procedures, a description of how the list will be updated, and 
additional details on communication, data management, and information release. 

The NLRAD is divided into two categories: Notifiable Diseases and Conditions and Monitored 
Diseases. Monitored disease are reported through periodic summary reporting of occurrence. The 
Notifiable Diseases and Conditions section is subdivided into emergency incidents, emerging disease 
incidents, and regulated disease incidents. A disease or condition listed as notifiable must be brought to 
the attention of the Federal and State veterinary authorities within prompt, defined timeframes, in 
accordance with national and state regulations. NLRAD regulatory authorities will require Federal and 
State reporting from any individual, producer, veterinarian, laboratory personnel, wildlife or zoo personnel, 
researcher, public health official, or others with knowledge of occurrence or suspected occurrence of a 
notifiable disease. 

The NLRAD list is intended to be a dynamic document that will be reviewed annually to determine if 
there are any diseases that need to be added to or removed from the list or change the category in which 
a disease has been placed. Standard Operating Procedures (SOPs) have been developed for the 
process to update the list. A VS internal cross-unit team will be established to consider any updates and 
stakeholders will be given the opportunity to submit suggested revisions. The VS Deputy Administrator 
will provide the final approval of the list and all changes will be codified via a Federal Register notice.    
Laboratories will play a key role in the implementation of the NLRAD Framework including: definitions, 
reporting criteria, and details involving information sharing and communication. The actions and 
responsibilities identified in the NLRAD Framework are applicable to both publicly funded veterinary 



 

 

diagnostic laboratories and private diagnostic laboratories; all laboratories, both National Animal Health 
Laboratory Network (NAHLN) and non-NAHLN, performing diagnostic testing in the United States are 
required to recognize and abide by the NLRAD rule.  

The NLRAD rule will not change how national reporting is accomplished for monitored diseases, 
foreign animal diseases (FADs), or regulatory program diseases. Regulations and requirements for these 
diseases will continue to follow established guidance. For non-FADs or non-regulatory program notifiable 
diseases (such as high priority or emerging diseases): anyone who identifies an occurrence or suspected 
occurrence is required to report it to VS Officials and State Animal Health Officials. 

USDA-APHIS-VS is inviting stakeholders to review and comment on the framework document. 
Comments should be e-mailed to VS.STAS.Feedback@aphis.usda.gov no later than December 5, 2016. 
The document can be accessed at https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/program-
overview/ct_national_list_reportable_animal_diseases  
 
Committee on Salmonella Report 
Donna Kelly, University of Pennsylvania, New Bolton Center 

The Committee on Salmonella met on Tuesday, October 18, 2016.  A series of agency updates 
regarding salmonella and a few outbreaks were covered.  One poultry highlight was Dr. Subhashinie 
Kariyawasam of the Department of Veterinary and Biomedical Sciences at the Pennsylvania State 
University who spoke on a study that examined the prevalence of Salmonella enteritidis (SE) in shell eggs 
from backyard poultry and other small flocks.  Three to four dozen eggs were collected from each of 240 
selling points (roadside stands or farmer’s markets), representing 67 counties in Pennsylvania, and tested 
for SE on the shell and in the egg contents. Five selling points were positive for a prevalence of 2.08%. 
(Commercial egg testing with the Pennsylvania Egg Quality Assurance Program has a prevalence of SE 
at less than 1%).  One selling point tested positive on the shell.  Four selling points tested positive in the 
internal contents. Three different phage types were found – PT8, PT13, and PT13a.  Four different pulse 
field gel electrophoresis (PFGE) designations were determined as JEGX01.0004, JEGX01.0005, 
JEGX01.0021, and JEGX01.0034.  These phage types and PFGE designations are commonly reported 
by the Centers for Disease Control and Prevention from human foodborne outbreaks.  The education 
programs with an emphasis on quality assurance practices to prevent SE contamination of shell eggs 
produced by backyard and other small flocks are under development.   

The Food Safety Inspection Service Update on the Prevention and Control of Foodborne Salmonella 
was presented by Dr. Karen Becker, Director of Applied Epidemiology Staff at USDA, Food Safety and 
Inspection Service (FSIS).  She summarized 26 outbreaks over the past five years involving 14 recalls of 
ground turkey, broiled chicken livers, ground beef, hogshead cheese, chicken (including mechanically 
separated chicken and stuffed chicken products) and pork.  The Salmonella Action Plan accomplishments 
included modernization of the poultry slaughter inspection to mandate that all poultry slaughter 
establishments in the hazard analysis and critical control points (HACCP) inspection model perform 
indicator organisms testing at two points in the production process, and the final Performance Standards 
of Sampling related activities were published on February 11, 2016 for chicken parts and comminuted 
poultry. 

Brenda Morningstar-Shaw, Lead Microbiologist with the Salmonella Serotyping Laboratory at NVSL 
presented the 2015 NVSL Salmonella Report.  Her abstract is included above in the Transmissible 
Diseases of Poultry Report. 

Lauren Stevenson, Assessment Epidemiologist with the Enteric Zoonoses Activity Center, Centers for 
Disease Control and Prevention, presented on the largest salmonella outbreak to date from live poultry.  
This outbreak was linked to backyard poultry.  As of September 26, 2016, there were 895 people sick in 
48 states.  The ages affected were from less than one year to 106 years old and 52% were female.  
Hospitalization rate was 27% and three deaths were reported, although salmonella was the true cause of 
death in only one person.  Epidemiologic, trace back and laboratory findings link all 8 outbreaks to contact 
with live poultry (chicks and ducklings) from multiple hatcheries.  People had purchased baby poultry from 
several different suppliers (feed stores, internet, hatchery, friends).  There were seven different 
salmonella strains recovered. 

Dr. Megin Nichols, the Enteric Zoonoses Activity Lead for the Outbreak Response and Prevention 
Branch of the Division of Foodborne, Waterborne and Environmental Diseases at CDC, spoke on “The 
Use of Non-Accredited Veterinary Diagnostic Laboratories in Salmonella Testing of Turtles Prior to 
Export.”  Although not a poultry specific topic this case presentation was timely to the proposed 



 

 

resolutions.  It involved eight national outbreaks of human salmonellosis related to small turtles that were 
being reported erroneously by a laboratory testing lots for export from 2011 to 2013 (Salmonella Pomona, 
Poona, and San Diego).  There were also links to international isolates based on pulse field gel 
electrophoresis patterns and issues with the non-accredited laboratories that included improper testing 
methods and improper citing of regulations. 
 
 


