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Representative — Sampling the correct
geographic and population strata at the proper
levels

Reliable — Providing accurate information
Real-time — Current; timely

Resourceful — Efficient; not redundant with our
surveillance efforts and dollars

Risk-based — Targeting populations where
disease is most likely present

Finding Flu

http://www jackizehner.com/2012/10/26/the-pig-and-the-chicken-a-cute-story
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Surveillance doesn’t just happen... / w

\ Animals Environment
Partnerships: Industry, States, academia, etc. -

O Different levels of engagement in each commodity group
Detection capabilities: NAHLN

O Partial surveillance data flow--LMS

Data management systems

O Wide variety, non-harmonized

Proven sources of information (streams)

0 Slaughter, diagnostic submission, livestock markets, international scanning,
monitoring production, human health surveillance systems, on farm
surveillance and syndromic surveillance.
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The AVMA defines One Health as...

“...the Integrative
effort of multiple
disciplines working
locally, nationally,
and globally to
attain optimal health
for people, animals,
and the
environment...”
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One Health Activities in VS

One Health Activities |25 e
in VS ol

Avian influenza, influenza A in swine,
— ccie acallacic
up

L] . 5 A - g

Zoonotic Disease Surveillance

Epidemiologic Investigations Q fever, salmonella in hatching chicks

Collaboration among VS, ARS and FSIS
to develop the USDA Antimicrobial
Resistance (AMR) Action Plan;
participate in NARMS

ANIMAL HEALTH AND HUSBANDRY.
RMSF, foodborne outbreaks, risk

Antimicrobial Resistance

Subject Matter Expertise analyses (avian influenza), Ebola
response coordination for livestock
Laboratory Support PFGE and serotyping for Salmonella

outbreaks (live chicks, dog food, etc)




USDA

?
@ Unitod States Department of Agriculture

U.S. Department of Agriculture
Animal and Plant Health Inspection Service

Veterinary Services
June 23, 2015
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Surveillance Programs

e Active surveillance
O National Poultry Improvement Plan (NPIP)
O Live bird marketing system (LBMS)
e Passive surveillance
O Disease reporting
O Foreign animal disease investigations

* Biosecurity for Birds campaign
* Wild bird surveillance
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Existing Al Surveillance

* Export requirements from other countries
e Passive surveillance: Clinical cases
e Active surveillance

O NPIP

O Live bird marketing system
Backyard poultry Feed stores
Exhibition/Fairs and shows Flea markets
Swap meets Auctions

Exotic sales Hobby flocks
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Official Tests for Al

e Qualifying tests: Antibody detection
O ELISA (enzyme linked immunosorbent assay)
O AGID (agar gel immunodiffusion)

* For suspect flocks: Agent detection

O RRT-PCR (Real-time reverse
transcriptase PCR)

O USDA licensed influenza A ACIA
(antigen capture immunoassay)

O Virus isolation
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CFR Definition of H5/H7 Infection

H5/H7 LPAI virus has been isolated and identified as such
from poultry; OR

Viral antigen or viral RNA specific to the H5 and H7 subtype
of Al virus has been detected in poultry; OR

Antibodies to the H5 or H7 subtype of the Al virus that are
not a consequence of vaccination have been detected in
poultry. In the case of isolated serological positive results,
H5/H7 LPAI infection may be ruled out on the basis of a
thorough epidemiological investigation.
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NPIP Al Surveillance, July 2013-June 2014
T
285

4,767,282 25,196

Egg-Type Chicken Breeders

Table-Egg Layers-Commercial 5,151 1,287,343,146 78,217
Chicken Breeders 5,921 100,934,447 304,670
Chickens-Commercial 76,823 6,181,374,286 1,145,549
Turkey Breeders 949 8,785,331 36,575
Turkeys-Commercial 19,275 323,465,462 170,558

Waterfowl, Upland Game birds, Ex. 2,123 1,152,151 34,384
Poultry

Upland Game birds, Waterfowl, Raised 2,563 37,502,099 33,294

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

113,090 7,945,324,204 1,828,443
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NPIP Results

Two commercial LPAI detections submitted to OIE:
 H5N8 in California (April 2014)

0 Commercial quail layer flock
O Virus was isolated
O Flock depopulated

* H7/N3 in New Jersey (Sept 2014)
0 Commercial game bird farm
O Virus was isolated
O Tested by rRT-PCR for 4 weeks; all tests negative
O Released from quarantine
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Live Bird Marketing System

* Covers retail live bird markets
and their production and
distribution systems

* Voluntary Federal-state-industry
program

* Guidance provided through
program standards

* Includes an active and passive Al
surveillance program that
protects LBMS and reduces risk
to commercial poultry
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LBMS Al Surveillance

2014 111,972
2013 212,280
2012 146,533
2011 131,946
2010 167,633

136,074

131,973

161,368
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FY 2014 LBMS H5/H7 LPAI Findings

e H5 positive (rRT-PCR) from quail in NJ LBM
(Feb 2014)
O Traced forward to 4 NY LBMs and 2 PA LBMs
O All were rRT-PCR negative

* Three detections in poultry auctions
O H7N2 virus isolated from chickens in PA (Nov 2013)
O H7N7 virus isolated from chickens in DE (Nov 2013)

O H5 viral RNA isolated from Muscovy ducks in PA
(Apr 2014)
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Biosecurity for Birds Campaign

 Aimed at backyard flock and pet bird owners

 Reaches a diverse audience through print
materials, website, radio, and local cooperatives
e Stresses bird care and biosecurity:
O Look for signs

O Report sick birds
O Protect your birds
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Molecular Epidemiology of
H5 clade 2.3.4.4 in the US

US Department of Agriculture, APHIS VS STAS
National Veterinary Services Laboratories, Ames 1A USA

OCT 2015

Mia Torchetti presenting work on behalf of many...Mary Lea Killian, Kerrie Franzen,
DongHun Lee, David Swayne, Hon Ip, Tom Deliberto, Andrew Fox, Philip Riggs, Sherri
Wainwright,

Brian McCluskey, the amazing MN academics and industry veterinarians, to name just a
few!
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Questions to ponder

* How is this virus different than other viruses in North
America?

* Where did it come from? Is it related to H5N1?

 What can the virus tell us?
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H5 in US prior to late 2014

* North American lineage influenza A
— H5N2 LPAI historically one of the most common subtypes

— LPAI to HPAI mutation in poultry
* 1982-83 H5N2 PA
« 2004 H5N2 TX - LBM; disease not severe, cleavage site consistent w/HPAI

— North American lineage H5N8 LPAI — different virus from EA H5N8

* Wild bird surveillance for Eurasian H5 2006-2011
— No Eurasian H5 detected in nearly 500,000 samples



Early detection in the US thanks to
Wild Bird surveillance

Wild bird mortality event Captive gyrfalcon mortality
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fluA IHC of gyrfalcon A3465 brain
Courtesy of T. Baszler, WADDL

Ip HS, Torchetti MK, Crespo R, Kohrs P, DeBruyn P, Mansfield KG, et al. Novel Eurasian highly pathogenic
influenza A H5 viruses in wild birds, Washington, USA, 2014. Emerg Infect Dis. 2015 May [date cited].
http://dx.doi.org/10.3201/eid2105.142020




Movement of Eurasian H5Nx

Detections
in Europe

late 2014
EA H5N8

and EA/AM
H5N2 WA
Dec 2014

——> 2014 Spring bird migration (Group A)
——> 2014 Fall bird migration (Subgroup A1) - -~
i

— 2014 Fall bird migration (Subgroup A2) S
~—— 2014 Fall bird migration (Subgroup A3) ) ‘.\ -
~——> Maintenance and circulation of virus “"ﬂ

Lee DH, Torchetti MK, Winker K, Song CS, Swayne D. Intercontinental Spread of
Asian-origin H5N8 to North America through Beringia by Migratory Birds
J. Virol. JVI.00728-15; epub ahead of print 8 April 2015, doi:10.1128/JVI.00728-

15
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Study and field observations

 Both viruses transmitted
relatively poorly

« Transmission only occurred
with H5N2 group at highest
dose in turkey and quail

* Neurologic signs noted in
clinical trials and in the field

Courtesy of USDA/ARS/Southeast Poultry Research Laboratory

;—-EA/ AM H5N2 pheasant-==

- Okanogan-Co, WA. = ‘
“Gaurtesy of L. Bad®oe, WSDAS,

ol
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Eurasian H5Nx is different...

* First avian Eurasian H5 virus detected in North America
* Circulates as a hi?hly pathogenic virus for poultry (no
mutation needed)

— Possibility of waterfowl-adapted virus to return assuming
eradication of 2015 poultry viruses

* Index viruses better adapted to ducks than to gallinaceous
poultry (turkey > chicken)
— Longer mean death times, poor transmissibility
— High infectious dose based upon laboratory studies

 Related to Eurasian H5N1 but the North American viruses
currently represent low risk to human health
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What can the virus tell us?

* Viruses sequenced by next generation methods

— Consensus sequence data used to generate 3-gene and 8-
gene (full genome) analyses

— New tools = caution warranted to avoid over-interpretation

« Outcome of analysis may help inform epidemiologic
investigations

— Aids in detection of potential links



—— . H5Nx viruses are highly
HONT similar within subtype

: Over 240 viruses analyzed
are>99% similar to the index
case across entire genome

Mississippi &
Central flyway

Courtesy D. Lee USDA/ARS/SEPRL



H5 2.3.4.4 HA Analysis it 2 40

HA genes >99% similar
regardless of subtype
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identical viruses in
both chickens and

turkeys

Timescale :3‘ Northern_gfintail
analysis  glo-
All 8 genes
One subgroup
demonstrates highly




Network for dummies
» The oldest viruses are located at the “spine”
 Orientation of branch for visual only
» Length of branch is meaningful
» Longer branches originating from the spine suggestive
of point source or independent introduction
» Shorter branches radiating from cluster suggestive of
secondary or lateral spread

Recall:

* All viruses are highly similar and all >99% identical to
index (oldest) detections

* More wild bird viruses are available from the Pacific
Flyway as compared to Midwest available for analysis
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Pacific Flyway Findings

« 3 different subtypes detected; the H5N2 viruses
predominated in wild birds

— There were no H5N2 detections in commercial poultry

« H5N8 was detected in both poultry and wild bird
populations in the Pacific flyway
— The H5N8 viruses have wholly Eurasian gene constellations except
two from OR (Jan2015) with two North American internal genes
(PB1,PA)
* Long branches observed by network analysis for all H5Nx
viruses in the Pacific flyway are suggestive of point source
introductions

— Findings are consistent with both the movement of the virus in wild
bird flyways and the low infectivity in gallinaceous poultry
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Midwest EA/AM H5N2 Findings

» The Midwest viruses cluster into two major groups; wild
bird-type viruses present in each

* Some subgroups span several states and counties and
contain long branches suggestive of point source
introductions with limited evidence of lateral spread

« Data for other subgroups contain evidence for point
source introductions and lateral spread concurrently

— MN viruses from turkeys — more subgroups = higher virus
diversity

— |A viruses predominantly layers — 85% in single subgroup



H5N2 Midwest virus groups by sector/type

1 50 Greater virus
diversity from
Lower virus turkeys
100 diversity from -

layers

. .
—

() — —

Number of
seguences

backyard layer, turkey, wild bird
commercial commercial

* Possibility of more opportunities for virus introduction in turkeys
* Layers may have greater issues related to secondary spread
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What does the virus tell us?

* Viruses are >99% identical across entire genome (by subtype; >240
viruses)

 Pacific data suggests largely point source introductions

* With one exception (Feb2015) the initial March 2015 Midwest
events were detected from south to north

« Midwest H5N2 viruses from turkeys were more genetically
diverse than those from layers

 Early Midwest data suggested point source followed by
concurrent point source and lateral or secondary spread

+ Late Midwest data indicates largely lateral or secondary spread
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Considerations moving forward

 Current surveillance approach may not work equally well
for all production types

— May be related to poor transmissibility of this virus

— May lead to misconception that the virus suddenly appears
and rapidly kills when introduction was likely many days
before

* More samples improve early detection

* NEED to move to early indicators [environmental] that
are not dependent on disease detection in a single bird
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Special thanks to ARS-SEPRL,
USDA APHIS CEAH, APHIS-WS,
USGS-DOI, CDC, the ICG and
field staff, the Avian Team,
Poultry industry veterinarians,
and many, many more...

f
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Veterinary Services

—
-;‘:""- / N /Q [
- Jf: = .:":'“ 5‘7\\.{:\ S:&“ Y{Lﬂ

4L | aboratory Network

@D Oie SN o D




USDA

w
@ Unitod States Department of Agriculture

Veterinary Services

USDA Surveillance for
Influenza A Virus in
Swine

Dr. Barbara Porter-Spalding
Swine Health Epidemiologist
U.S. Department of Agriculture
- Animal and Plant Health Inspection Service
Veterinary Services
December, 2015
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Brief background

« 2008 Collaboration between CDC / APHIS / ARS
to pilot broad scope influenza surveillance in pigs

« 2009 Modified for pandemic response —specific for
pdmH1N1-09

« 2010 Re-broadened scope to include all |AV sub-
types

« Modified for anonymous surveillance

39
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Why 1AV-S?

* |AV-S continues to have an economic impact
on the swine industry;

* New subtypes of IAV-S resulting from viral
genetic shift or drift continue to threaten
animal health; and

» Scattered reports of human infection with
iInfluenza viruses linked to swine have
appeared, causing concerns about the
disease’s zoonotic potential.
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1.

bjectives

Monitor genetic evolution of |AV-S to better
understand endemic and emerging influenza
virus ecology

. Provide IAV-S isolates for appropriate research

and to establish an objective database for
genetic analysis of these isolates and related
information

. Select proper isolates for the development of

relevant diagnostic reagents, updating diagnostic
assays, and vaccine seed stock products

41
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Sample Streams:

1. Case-compatible swine accessions submitted

to veterinary diagnostic laboratories
— Pigs on farm, exhibiting influenza like illness
—  Submitted to the NAHLN system (>99% of samples)

2. Sick pigs at first points of concentration or

commingling events
— e.g., fairs, expos, markets, auctions, zoos

3. Swine populations epidemiologically linked to a
human case of |AV-S (as appropriate)

42
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Laboratories Approved to Conduct IAV-S

‘ Laboratories approved for IAV-S testing §L\ =
& O

* Mational Veterinary Services Laboratories

July 8, 2015
Please refer to lab list for testing capabilities.

43
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Laboratory efforts in IAV-S

 In FY 2015, 38 NAHLN laboratories were
approved to conduct IAV-S surveillance
testing.

 The NVSL Diagnostic Virology Laboratory
in Ames, lowa serves as the |AV-S
reference laboratory.
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Diagnostic Algorithm:

Matrix PCR (up to 10 swabs/accession)

If CT < 35 continue testing in program

Virus isolation & Subtyping PCRs

(lowest 2 CT values from accession)

Subtype M, Ha, and N genes - Genbank
Submit positive VI's to NVSL repository

WGS on 16 + isolates per month; deposit onto Genbank

USDA-ARS Phylogenic analysis if Genbank
submissions from surveillance program

45



Effective as of: 06/30/14

Influenza A in Swine
Testing AlgDﬂthm Sample Submission
'# B
/M;:imumS

Maximum 10 Lung tissue, Nasal Swabs \/> Oral FImds—}'s@}lﬁfﬂcceﬁion

Qmsfaocess'mn
Matrix PCR

Matrix PCR
Complete within 2 business
days of receipt

Complete within 2 business
days of receipt
Continue to Subtyping PCR
Select 2 lowest CT values to
Subtype M—CT <30 \\/ CT=3

CT < 35—
Complete within 1 business day

CT>35
of Matrix PCR results
If subtyping was
conducted on
original material,
attempt VI . 4
Contact NVSLif  [€——Negative >
unable to obtain
virus or sequencing
not successtul
- Positive T
Perform V1 on both samples. Perform VI on sample with lowest CT.
Complete within 3.week5 of sample Muh:iple Subtypes Same Subt‘fpes Complete VI within 3 weeks of sample
. e . - . g . i )
ile= 5 — identified within \\// identified within—— Send aliquot orfe'::f;olate e
accession Ship to the repository on 1% and 3™
Tuesdays of month.

|
Send aliquat of both isolates to NVSL. .
accession

Ship to the repository on 17 and 3™
Tuesdays of month

Sequence virus isolates. Complete within 3 weeks of obtaining virus.

Deposit sequence in GeneBankwithin 1 week of completing sequencing.
Use standardized naming convention:
GenBank Accession number and virus name.
Virus name = AfSwine/State/NAHLN Barcode/Year of collection

46
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Data Disclaimers:

1. Surveillance is voluntary, passive, and for the
most part anonymous

2. No measure of disease prevalence by
Time
Location
Subtype

3. State-level data summaries are not disclosed
externally beyond internal state stakeholders

4
7
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USDA IAV-S Surveillance
National Program Isolation and Characterization Activities
Oct. 2011 — July 2015

1200 —

85,559 Samples (not Graphed) )
] =>=Accessions
24,040 Accessions —4—Positive Accessions
.. . =—-Subtyped Accessions
1000 ——] 8,748 Positive Accessions —VI Positive Accessions
2,898 Accessions with viral isolates —Linear (Accessions)
5,537 Accessions subtyped
800
600 X /\ X)\x
200 - st . .
i g T hy ¥ v N
w Wy fp
0 T T T T T T T
NI LN LIS LA LA LA S S ST S S N\ S Y. G G
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USDA IAV-S Surveillance

National Subtypes by Year FY 2010 — FY 2015 Q3

FY 2010
49

FY 2011

FY 2012

FY 2013

563

558

FY 2014

552

FY 2015 YTD

mH1N1

BH1N2

mH3N2

OH3N1

@ Mixed



Subtyped isolates Virus isolates received

in the repository
(2012-2015 YTD)
2015 YTD 720

available through
repository

1,124
9 765
1,459 820
1,157 915
TOTAL TO
- DATE 3,220

TOTAL 4,004

50
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Regions P region 3 PR & USVI

- Region 1 - Region 4

-Regionz- Region 5 D c T n
Created:

1/28/2015

LS D -APHIS-WS -DEAH The US. Cepamment of AgricuRure’s Anlmaland Plant Health inspection Sewice collected Te data
2150 Cen 5 1 displayed for itermal agency purposes only. These datamay be used by others; howewer
ey mustbe wsed Br Meirorgial intended purpose.
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USDA IAV-S Surveillance

Regional Program Isolation and Characterization Activities Oct. 2011 — July 2015

Unknown

owed | Accessions | ons | with vira slates| subtyped
Region 1 7.66% 8.97% 5.04% 16.69% 11.92%
Region 2 94.56%  57.04% 52.07% 59.05% 52 63%
Region 3 10.34% 5.45% 2.52% 8.84% 7.07%
Region 4 21.06%| 20.53%,  32.10% 12.06%  20.60%
Region, 5 0.47% 0.99% 0.48% 0.42% 0.66%
5.91% 7.02% 7.80% 2.95% 7.13%
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Regional Subtypes deposited in Genbank (2 year Window)

Virus Type by Region
Region1 Region2 Region3 Region4 Region5

150 —

-
o
o
1
|

Number of swine isolates

-H1N1 HIN2  H3N1 H3N2-mixed
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H1 phylo-cluster by Region
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H3 phylo—-cluster by Region
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Region 1 — FY 2015 Q3

Percentage of HA and NA combinations
H3.IV-A -
H1.pandemic -
percent
40
< 30
>
= H1.gamma 20
I
10
0
H1.delta2
H1.delta1 -
1 1 1 1
N1.Classical N1.Pandemic N2.1998 N2.2002
NA type

Total HA & NA combinations — 299
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Percentage of HA and NA combinations

H3.IV-F -
H3.IV-E -
H3.IV-D -

H3.IV-C -
H3.IV-B -
H3.IV-A -

H3.IV -
H3.Human_H3 -

HA type

H1.pandemic -
H1.gamma -
H1.delta2 -
H1.deltal -
H1.beta -

H1.alpha

57

|
N1.Classical

I
N1.Pandemic

NA type

I
N2.1998

I
N2.2002

Total HA & NA combinations — 857

Region 2 — FY 2015 Q3

percent
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‘Region 3—-FY 2015 Q3

Percentage of HA and NA combinations

H3.IV-B

H3.IV-A -

H3.IV -

percent

H3.Human_H3 - 20

H1.pandemic - 20

10
H1.gamma -
0

H1.delta2 -

HA type

H1.deltal -

H1.beta -

1 |
N1.Classical N1.Pandemic N2.1998 N2.2002
NA type

Total HA & NA combinations — 87
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Take home points:

* Influenza A in swine continues to be dynamic/
unstable

« Genomic analysis of collected data continues

« Minor modifications have been made to improve
efficiencies in the program

« Working to provide regional reporting of IAV-S
data to all stakeholders

« The USDA IAV-S Surveillance Program is
currently undergoing an internal and external
analysis to help direct the future of the program

59



USDA

1
@ Unitod States Department of Agriculture

Take home points:

« Strong lines of communication between
public health and animal health organizations
to share information related to IAV-S and
other zoonotic diseases;

* A better understanding of endemic and
emerging IAV-S viruses in the national swine
herd; and

* Advance |AV-S diagnostics and vaccine
development. —
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Thanks to the USDA IAV-S Team

© Pork Checkoff
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USDA-STAS
Beth Lautner

CEAH

Celia Antognoli

Sara Ahola

Marta Remmenga
Linde Bischak

John Korslund (DHS)

NVSL-NAHLN
Sarah Tomlinson
Christie Loiacono
Beth Harris

Tari Moody

NVSL
Bev Schmitt
Sabrina Swenson

Alicia Janas-Martinsdale

USDA-SPRS
« TJ Myers

Swine Program Staff
* Lee Ann Thomas
 Ellen Kasari
* John Schiltz

OHCC

* Joe Annelli

* Jane Rooney
* Tom Gomez

ARS-NADC

*  Marcus Kehrli
«  Amy Vincent
« Rasna Walia
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Questions?




