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Avian Influenza
Food Safety Implications

Amani Khudeir
DVM-MSc
Food Hygienist
MoA-Jordan

=_¥ 2005/12/8-3 Asadlgd) Abs V) Aslaall — e — dge) ) Agaiill A all Aaliiall |=




ﬁ s Uadl g a0 A0 yial dabad gy 5 ada AglBgll 3ok 5 gl | s 1 e @il Jss e A s 55 #

Avian Influenza

Dr. Mohammad Q . Al-Natour
D.V.M..M.P.H., Ph.D

A.l. History

1878 fowl plague was described (ltaly)

1901 fowl plague is caused by a virus

1955 it is type A influenza virus

1970 AGP test introduced

1972 waterfowl is a reservoir

1979 virulence and hemagglutinin cleavability was established
1997 direct transmission of HS AIV from bird to humans

Viruses with -ve RNA genomes
Orthomyxoviridae

Parainfluenza virus

Paramyxoviridoe ———

e
—
~—

———~ Canine distemper virus

Rhabdoviridae

e

Rabies virus

= Vesicular stomatitis virus

Orthomyxoviridae . ,
— Influenza viruses

Bunyaviridae —___ _
~ Haantan virus
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orthomyxoviridae

Humans

Influenza virus A 7, Horses
\ Pi_(_{s;
Birds
Marine mammals

Influenza virus B ~—— %
umans

Influenza virus C
N\ Pigs

Humans

Rufous-necked Stint {Calidris ruficollis)

| Bar-tailed Godwit (Limosa lapponica)

Little Tern (S. albifrons)
Common Tern (Sterna hirundo)

Black-bellied PloveriGray Plover
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A.lL Virus
m Single stranded RNA —ve
m Segmented: 8 genes cod for 10 proteins
s Two glycoprotein surface projection:
- Haemagglutinin (HA): H1-H16
- Neuraminidase (NA): N1-N9
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m Enveloped: Sensitive to heat, dryness and normal disinfectants

m Antigenic types A, B, C

m Pathogenicity vary

Lipid Bilayer

/ NA (Neuraminidase)

4—-"“""'HA {Hemagglutinin)
—— M, (lon channel)

M, (Matrix protein)

Infected cell protein
NS,

PB1, PB2, PA _
{Transcriptase complex) NP (Nucleocapsid)

Influenza virions

nucleocapsid envelope
(RNA fragments
wrapped in protein)

A

haemagglutinin and
neuraminidase “spikes” 100 nm
In envelope
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NA (Neruaminidase)

Lip:d Dilayer HA (Hemagqlutinin)
Matnx protemn
=] - ™M,

/‘.- (lon channe!)

J
| B85
e

RNA segment

|
|8
Detail of RNA Segment q ess
Showing RAP structure i ?
(Lransrnplase cormpicn) i X

Polymerase PB1

Polymerase PB2 ) N
Polymerase PA H 3

-

Nucleoprotein NP

—

Haemagglutinin and Neuraminidase

sialic acid
on refeptor

N active site
/

receptor

binding \variable
site
variable )
loops —\ ’
3 .
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Key properties of type A influenza virus
B Multiple serotypes
B Wide spectrum of pathogenicity
B Wide host range
B Global, Turkeys > Chicken
B International trade
B HPAI subtypes HS5, H7

Distribution of HA serotypes in nature

M1

H2 ! o t - N1 . ” L

o = N2 R AN e

He | .

e > N3 ; T

HE .

HT h L ‘ V_ N4 L

e —— NS ) I

H9 e N o

H10 b

H11

M12 t N7 ‘ 2. ‘?_
H13 = ne R o) ”.
N1

m: T TR 3 oy N9 y -

—_——
Neuraminidase

Type of Nucleoprotein Hema\gglutV

AJUSSR/90/77 (H1N1)

Geographic Strain Year of
Origin Num ber Isolation Subtype
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Nomenclature

A/equine/Saskatoon/1/90(H3NS) “< Serotype of

group ~ / [ \ \ HA and N

year

[solate number
location

species

*A/equine/Prague/1/56(H7N7)
*A/fowl/Hong Kong/1/98(HH5N1)
*A/swine/Lincoln/1/86(HIN1)
*A/chicken/Jordan)1/05(HIN2)

Evolution and Spread of flu viruses

HIN1
H3N2

)

HIN1
H2N2
H3N2
(HSN1, HIN2)

H3NS
All HA and N Qi‘ 4. H7N7

serotypes
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Figure 1. Historical influenza disease cycle

’
B Natural Pandemic
avian Influsnm diseass
No: cycle cycle
Shoreblrds Waterfowl Mammals

, \—/ (Primarily swine)
\ Humans

Figure 2. Current and future concerns about
the transmission of avian influenza virus (H5 N1)

y
.f’ Domestic
/ fowl \‘ _
~ Natural
{ avian Influsnza ‘ R“"""
- cycle y
Shorebirds Waterfowl Mammals
p P (ananly swma """"
v Humana Humans
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Factors that sustain epizootics/epidemics

®  Antigenic drift: Minor antigenic change in the HA and or NA {Point mutation
in the gene coding for HA / NA}

Reassortment and antigenic shift: Major antigenic change in the HA and or NA
Segment reassortment: when cell is infected with 2 different influenza viruses
Short term immunity

Cross species transfer

Reassortment

HINI
LE Lk LEW
H3N2
o

H3N?

H2N2
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The pig is the mixing vessel

1979

1985-1989

H5N1

AlGoose/Guangdong/1/ AfTeallHKNW312/ ,/ AlQuaillHK/G1/
96-like 97 -like # AT{HINZ)-like

\

Alchicken/HKI258!
L B 1)k

AHKMS6/97(H5N1) AIHK/1073/99(HONZ)
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Generation of Pandemic Influenza Strain

Avian
reassortant

— [

: Reassortment
Human % in hymans
WrUS/
——-
Mgt

Reassortment Avian-human
inswine pandemic
reassortant
virus

Cleavage of HA

binds

receptor binds

enetrates
R nctral receptor

cell \
= Clara (mucus),

extracellular,
serum,
bacterial
proteases
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HA cleavage and virulence

May 94 -> L low
TJune ‘94 PQ ET cleavability

Dec 94 -> high
Jan ‘95 cleavability

Influenza virus replication

-/
. o

low
virulence
respiratory
infection

high
virulence

infecton

e HA cleaved dRI% «BFH
’ \ ) by @j HA binds to

proteases

. O¥—  receptor

U

lowered
pH, HA
fuses
membranes

Virus
buds

N releases
VIS
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Appanstus

Avian Influenza

What is it?

Avian Influenza
m Similar to virus that causes human flu
m World wide: Migratory water fowl
m Very contagious: Spreads easily
m The disease is of great economic significance to the poultry industry
m Incubation period: 3-14 days
m Now Al is a zoonotic: Since 1997 Hong Kong virus
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H5N1 outbreaks in 2005 and major flyways of migratory birds

Situation or

Mssssppi

Endemic @) Epidemic @ High Risk @ At-Risk ) Pandemic risk

("\-—4
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Economic significance of HSN1 Al

Disease |Country |Year [impact |Cost(SUS)
‘madcow |UK  |1990-98 | Beefexport 9 billion
To01 | Seafood expo

Plag_;ue Indi_a Tourism, trad_e 2 billion

|

Cholera | Tanzania | Seafood export | 36 million

(0.8 million pigs)

WestNie | US 1999 400 milion
WesiNle [US  [1999 | 400 milion

Worldwide Tourism, trade 80 billion

Sources: WHO, Institute of Medicine, FAO, OIE, Asian Development Bank, World Bank

Original source of the virus
B Waterfowl! (ducks, geese, shorebirds)
W ! ive bird markets T
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How does the virus spread?

m From the birds
— Saliva
— Nasal secretions
— Feces (shit)

m Spread in organic matter
— litter, feces
_ Can live for 1 week to 3 months

m Spread by:
— People: shoes, clothes, nasal passages
_ Vehicles: especially in organic matter
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Spread by: M,

» Grower/Employees i
> Cleaning crew by S
» Live haul (chickens) B
Live haul (equipment,
Poult trailer

Shavings truck
Rendering truck
Servicemen

Tractors

Loading crew

Feed truck

Fuel truck

Snow plow

» Trash truck

> Utilities vehicle

» Etc.

Y

YV V VYV Y VYV VYV Vv Y

How does the LPAI virus affect poultry?
m Chickens:
— May have no signs of disease (+ve serology)
— Decreased egg production (7-10 days 5-30%)
— Poor egg shell quality
m Turkeys:
— Respiratory signs
» Snicking (coughing)
» Mucous in the trachea
» Decreased food and water intake

"..:":.‘!-’_" N . ﬁ ; > ”.‘.' . —— h :;_ < i :
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How does the HPALI virus affect poultry?
®m Very high morbidity and mortality
B Comb turns blue
®m Swelling of head
B Hemorrhages on legs
® Coughing (snicking)
B Respiratory, nervous and enteric can be involved (similar to VVND)
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Lesions (Al)
®m LPAI- respiratory and in laying bird reproductive also involved (ovarian atresia)
m HPAI- cyanosis of the head, ulceration of comb, red skin (all due to vascular
damage), similar GI lesions to VVND, also severe respiratory lesions
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Current situation of Al in Jordan

® 71% overall sero-prevalence of Al among broiler-breeder flocks in Jordan. Al-
Natour, M. Q. Abo-Shehada, M. N. Prev. Vet. Med. 70:45-50 (2005)

B To date all AIV isolates were (HIN2) LPAI

W Problem: virus can mutate and we are at high risk of a global pandemic
— Two mutations of current virus could make it highly pathogenic
— Many more mutations needed to infect people

Criteria for HPAI

m  AIV lethal for 6,7, or 8 / 8 four-to-six-weck-old susceptible chickens within 10
days following IV inoculation with 0.2 ml of 1:10 dilution of a bacteria free,
infectious allantoic fluid

m  H5 or H7 has amino acid sequence at the hemagglutinin cleavage site
compatible with HPAIV

®m  Non-HS5 or H7 that kills 1-5 chickens and grows in cell culture w/o added
trypsin
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Diagnosis (Al)

m History, signs and lesions can help, but lab tests needed, serology is available

Reportable §
W Isolation to determine the pathotype d

m Serology AGPT, ELISA, HI, NI
m Differentiate with other respiratory infections (LPAI)

Avian Diseases Research Lab (JUST)
L.s-—Fj' ]I =
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Avian Influenza Tests

AGID

Directigen

J RT‘PCI\ >
/ Virus Isolation \ N

I T | ™
0 7 14 21 28
Days Post-Infection (Flock)

Virus Level —
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Team Work and Cooperation
B Poultry industry (lead role)
B Diagnostic Labs (JUST & MOA Lab)
m Cooperative Extension
®m Allied industries
B Jordan State police

Major Activities
B Quarantine
® Depopulation
B In-house composting
® Increased biosecurity
® Surveillance
® Rapid diagnosis (RRT-PCR)

Quarantine Depopulation




={ o Uadi g jal 435) fial Jabad wung g 4da Bl 5ok 5 gkl | glA (1 e S Jga ApadlBY) Ay patl) B gal) |=

Surveillance Rapid Diagnosis (R-RT-PCR)

—_— =

The Role of Cooperative Extension (ALERT)

in an Emergency Disease Qutbreak
m Educate, don’t regulate
- Provide accurate and timely information
» Fact sheets (paper and online)
» Phone calls
» Emails
» Media inquiries (Newspapers, TV, Radio)
m Cooperate, don’t dictate
- Be a team player

Final Thoughts

m Al virus:
— does not care about politics
— does not recognize state lines

— will spread if given the slightest opportunity
m The best weapon against Al or any emergency disease is BIOSECURITY!
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General tips to help prevent spread of avian influenza "

B Avoid going near poultry houses on farms

B Visit only one poultry tarm per day :

B Stay away from backyard poultry, live bird markets and waterfow! 1

Stay away from poultry houses during farm visits .

) Poultr house

Foultry house

Poultry house
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Drastic measures in some Asian countries
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Quarantine Sign:
Contact grower or poultry company before entering

/\
I 4

STOP

e DISEASE CONTROL ISOLATION |- | 5%
| ' ADMISSION TO ' E \
. AUTHORIZED PERSONNEL X thmetie [ &

Wear boot covers, throw them away just
prior to getting back in your vehicle




- m—— - E—

% s JUak ] 5 A ) sia) kkid dag g Ade Aglbgll (35 5 5 galal) )30 5101 (2 e @S J g AuadlBY) Al 5940 }—_—

Wash wheels and undercarriage of vehicles
Wash before and after visiting farm

H
]
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B Stay out of farms under quarantine

— Contact grower or company before entering
B [n quarantine areas

— Wear boot covers
—If wash station is available, wash vehicle before and after visiting a farm
— Wash vehicle at the end of the day

Avian influenza
m “Highly pathogenic avian influenza”
- HS5, H7
m Pennsylvania - 1983 - $65,000,000
m Mexico - 1993-4 - §3?
m Asymptomatic to fatal (sudden death)
— Highly Pathogenic Avian Influenza

CFIA information on avian influenza outbreak in BC,2004

Asian outbreak of HSN1

2003-2004
m Republic of Korea (December 12, 2003)
m VietNam (January 4, 2004)
m Japan (January 12)
m Hong Kong (January 19 - peregrine falcon)
m Thailand (January 23)
m Cambodia (January 24)
m China (January 27)
m Laos (January 27)
m Indonesia (February 2)
m Taiwan and Pakistan - flu non-H5N1

Avian to human transfer
® Hong Kong 1997, H5N1- 18 cases, 6 fatal
® Hong Kong, 1999, HON?2 - 2 cases
® Hong Kong Feb 2003, HS5N1 - 2 cases, 1 fatal
® Hong Kong Dec 2003, HON2 - 1 case
m Netherlands Feb 2003, H7N7 - 83 cases, 1 fatal (vet)
B Asia - 2003-2004, H5N1
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Human cases of HSN1 (February 18, 2004)
— Thailand - 9 cases, 7 fatal
— Viet Nam - 22 cases, 15 fatal

Process for human influenza vaccines
B February meeting
— Commonwealth Serum Labs (Australia)
— CDC (USA)
— Natl. Inst. For Medical Research (UK)
— European Inst. For Biological Standardization (EU)
— Food and Drug Admin. (USA)

Process for human influenza vaccines
B March-April
— Genetic and antigenic characterization of approved strains
— Distribution by WHO to manufacturers
— Production of seed stock
— Tests for contaminants (bacteria, mycoplasma, viruses)

Process for human influenza vaccines
B April-August
— Vaccine production
— License application made
— Clinical trials (to be submitted before vaccination season)

The big pandemic of 1918

FIGURE 1 |
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human vaccine, 2003-4

VAXIGRIP® -~

Inactivated Influenza Vaccine

Trivalent Types A and B (Split Virion)
2003-2004 Formula - For 6 Months and Otlder
For Active Immunization Against Influenza

DESCRIPTION TR
VAXIGRIP®, [Inactivated Influenza Vaccine Trivalent Types A and B (Split Virion)] for intramuscular use,
is a sterile suspension prepared from influenza viruses propagated In chicken embryos. The virus-
containing fluids are harvested and the virus is inactivated with formaldehyde and purified by zonal
cencrifugation. The virus is then chemically disrupted using Polyethylene Glycol p-isoactylphenyl Ether
(Tricon® X-100} producing a “split-antigen”. The split-ancigen is suspended in sodium phosphate-
buffered, isotonic sodium chloride solution. The type and amount of viral antigens contained in VAXIGRIP®
conform to the current requirements of the World Health Organization (WHQO),'?

For the 2003-2004 season, the vaccine contains not less than 45 ug hemagglutinin (HA) per dose.
Each dose (0.5 mL) contalns the following three strains:

A/New Caledonia/20/9% (HINI) IS5 ug HA
A/Panamal/2007/99 (H3N2) (A/Moscow/10/99-like strain) 15 ug HA
B/Shangdong/7/97 (B/Hong Kong/330/200|-like strain) 15 ug HA
thimerosal (in multidose presentation only) 2 ug
sadium phosphate-buffered, isotonic sodium c¢hloride solution up to 0.5 mL
formaldehyde <30 ng

VAXIGRIP® also contains Triton® X-100 and trace amounts of sucrose and neomycin.
After shaking the vial well, VAXIGRIP® is essentially clear and opalescent whitish in colour.
INDICATIONS

HA and host specificity

avian gut pig resp. tract human resp. tract

avian H1-H15 pig H1, H3

H1(1918) H2. H3
human
Stevens. Science, March 19, 2004
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Quasispecies

Secondary effects of HA

Turns on genes for high fever

INFa \ cell damage

oxygen ctlvates
Jda H free d 3 S ,1 cachema
radicals [L-2

H z.mti 9 bacterial
< b oxidants products

shock

[L-6

Chemotherapy

B Prevent membrane fusion

— Amantidine (Symmetrel) ”[w
— Remantidine (Flumadine)

B Neuraminidase inhibitors l am‘ fI u J
— Zanamivir (Relenza) CBeﬁame Dh(ﬁDl’HIB _—

— Oseltamivir (Tamiflu)

39— 0005/12/8-3 ekl duis ) ASladl) - Clae — e Asalill Ay ) Aaliial) |=




# oMb ¢ Al 450 ia) Jabad auag g dda B gl (50 g guall )3 sl e euddS Jga ApadlBY) Ay s § ) gl ?

Avian Influenza (Al)

B Orthomyxovirus, type A

B Serologically categorized (H1-H15) and (N1-N9)- (H5 and H7 subtypes Federal
and State)

® Some HS and H7 strains-highly pathogenic

B Virus is very mutagenic-change from low pathogenic to high pathogenic (H5
and H7)

m All ages

Avian Influenza (Al)
m HPAI (historically called fowl plague) and LPAI- importance
m HPAI- Reportable
m Natural reservoir- waterfowl, live bird market and commercial swine facilities
m All ages susceptible- in North America primarily in turkeys (LPAI)

A.l. History

1878 fowl plague was described (Italy)

1901 fowl plague is caused by a virus

1955 1t is type A influenza virus

1970 AGP test introduced

1972 waterfowl is a reservoir

1979 virulence and hemagglutinin cleavability was established
1997 direct transmission of H5 AIV from bird to humans

Clinical signs (Al)
® Mainly respiratory signs in LAPI, decreased egg production, also egg shell
quality
m HPAI, usually in chickens, swelling of head, comb turn blue, hemorrhage on
shanks, -very high mortality and morbidity, respiratory, nervous and enteric can
be involved (Similar to VVND)

Quasispecies

host &
aenvironrmemntsal

mutations &
intramolecular
recombination
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RT-PCR

m Testing can be performed in one day for multiple agents.
m Sensitivity is very high and comparable to virus 1solation.
m Can be applied on samples from any species.
m Decrease the chance of contamination with live virus.

Serologic Testing and Surveillance
AGPT: Type specific (available at JUST)
ELISA: Type specific (available at JUST)
HI: Subtype specific (available at JUST)
NI: Subtype specific
Antigen capture ELISA (available at JUST)
RT-PCR: Surveillance and diagnosis (available at JUST)

: Control & Prevention
m Biosecurity
. m Stamping out infected flocks
m Vaccination of flocks at high risk :
— Killed vaccines
- Viral vector vaccines
— Live attenuated vaccines are not licensed for poultry

Avian Influenza Infections in Humans

CONFIRMED HUMAN INFECTIONS WITH AVIAN INFLUENZA VIRUSES
e ar Courtne S ubtwp e Tharacteristics

Hong 18 peaple vwwere imnfected, &6 af
k=l Hang ™ FSINA whom died

Hon Nirus vwas isolated from 2
REEEE R HaN2 children with mild influenz a-like
3 symptoms, both recaovered

INnfection oaccurred armang 2
Harg family members after retuming
s Frorm Chima, 1 o_f wwhom d_|ed;
source af mfection remains
uncertaim

The INnfection accurred in 832
MNetherlam Fumans (mostly conjunctivitis ),
ds 1 of wwharm died

ZThild vwas haospitalize d with
imfluen=zas syrmptaoms and
recoaverad

Hong
L Hong

Eii‘*’a‘?_ral This is the largest outbreak of

e Urtnes™ aviarn nfluenza n poultry ever
+ repp orted

Entish
Colurmkera,
Tanada

Imnfectian {(Mostly conjunctivitis)
occurred 1in S hurmans
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Where are Al viruses found?
Worldwide presence in birds (domestic and wild)
B 16 countries with HSN1 in birds since 12/03*
Cambodia, China, Croatia, Greece, Indonesia, Japan, Kazakhstan, Laos,
Malaysia, Mongolia, Romania, Russia, S. Korea, Thailand, Turkey, Vietnam
® Other Al viruses (varying lethality) in birds since 1/04:
- H2N2: USA
- H3, H3N2: Canada, USA
- H5N2: China, Italy, Japan, Mexico, Philip., S. Africa, S. Korea, USA
- H6: South Africa
- H7, H7N2, H7N3: Canada, N. Korea, Pakistan, S. Korea, USA
- H9, HON2: Columbia, Pakistan, Philippines
- HION7: Egypt
- H13: Finland

Sources: WHO, OIE, news reports. * Countries with known human H5N1 cases shown in red

What conditions favour Al spread?

B Dense animal & human populations in close proximity
(~2 billion people, ~6 billion poultry, ~1 billion swine in E./SE Asia)
- farm animals and pets in/under/next to houses
- live animal markets (many species from many countries)
B Poor agricultural practices
- inadequate infection control
- poultry excrement used in agriculture (e.g. feed, fertilizer)
® Other Factors
- food preparation practices, consumption of raw/undercooked meat
- limited coordination between human health and agriculture sectors
- slowness in Al diagnosis and sharing “sensitive” information about Al

Jordan Plan

Avian Influenza National Committees
= Highest National Committee
- Coordinates efforts
- Generate funds
» Ministry of Agriculture Committee
- Surveillance of wild birds (JUST and Ministry labs) .
- Increase awareness of biosecurity in chicken farms
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- Importation ban of poultry products
- Stockpile H5N1 vaccine for poultry
= Ministry of Health Committee
- Improve diagnostic abilities
- Stockpile antiviral drugs (Tamiflu®)
- Work closely with WHO and international agencies

Human Infections
= H5NI1 - severe
- 1997 Hong Kong: 18 cases; 6 deaths
- 2003 Hong Kong: 2 cases; 1 death
- 2004 Vietnam and Thailand: 40 cases; 29 deaths (9 Sep 2004)
- 1999 Hong Kong: 2 cases (mild)
- 2003 Hong Kong: 1 case (mild)
=« H7N7 - mild
- 2003 Netherlands: 89 cases;1 death
- 2004 Canada: 2 cases

Quick Response
® EPDTF was mobilized as soon as Al was confirmed on a poultry farm near
Farmington, Delaware on February 5, 2004
® EPDTF promptly implemented a preset eradication and control plan

Avian H5N1 in Asia

m Continuing presence in Asia since 1996
— Documented direct avian to human transmission, Hong Kong,1997
m Enzootic and epizootic of unprecedented size and complexity
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- 9 countries with ongoing outbreaks (most recently in Malaysia)
m Ongoing human cases with high case fatality, mostly in healthy children and
young adults
m Ongoing evolution of the virus’ antigenic, genetic and functional properties '
m No sustained human to human transmission to date

Why are We Concerned?

m Increasing countries/areas with avian influenza
— Uncertainties on progress of control
m Ongoing human infection with avian H5N1
— Limited implementation of protective measures
m Co-Circulating human influenza viruses
- Risk of genetic reassortment leading to pandemic strain
m Majority of human population would have no immunity

Influenza H5N1: expanded host range?

m Domestic poultry - 3
= Wild birds (R )
- infected ’} e "lflhetnatfutl;lal
— reservoir (y)‘__ 1- ~ )(ﬁ) osts of the
o i e ik influenza
® Humans ( 3..:8-} A virus
m Swine (China) T
m Cats? (Netherlands) ( Q) ( M' )
x‘*“_ ~ ~— '__/

Containing an Initial OQutbreak

of Novel Influenza — Can this be done?
® Hong Kong accomplished this in 1997
m 2004 H5NI situation much more challenging
m Large areas affected in a large number of countries
m Slow and incomplete reporting of HSN1 findings
m Poor public health infrastructure
m Complex political and economic situations
m International action required: support for antivirals PPE and compensation may
help

Highly Pathogenic Avian Influenza (HPAI) H7N3, BC, 2004

m 42 commercial and 11 backyard premises infected
— Feb 19 — low path Avian influenza (AI) H7 first detected in a commercial
chicken breeder farm
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— March 8 — HPALI detected on the same farm
— Mar 11 — HPAI on second farm
— Approx 19 million birds depopulated

B Spread likely by movement of people, equipment or birds. Airborne
transmission through dust and feathers?

Avian H7N3 in BC, 2004

B Movement restrictions

B Susceptible birds within 3km of infected premises depopulated

B Active surveillance and testing of flocks; birds tested negative slaughtered
through normal commercial channels

B Depopulation activities suspended on June 4 after 21 days with no new reports.

® Outbreak declared contained on August 18, 21 days after last infected premise
cleaned and disinfected.

BC Avian H7 Outbreak Human Health Issues

m 2 cases of lab confirmed human H7 infections in cullers

m Surveillance of exposed persons
— Farm family and workers
~ Persons involved in depopulation of infected poultry

® Immunization with current “seasonal” flu vaccine

m Personal protective equipment

® Antivirals: prophylaxis and treatment

® Pandemic Influenza Committee guidelines on “Human Health Issues related to
Domestic Avian Influenza Outbreaks”

NACI Recommendations
June 15, 2004

A Two-Tiered Plan for Laboratory Communications

Response
“Just in Time”

Preparedness
“Just In Case”
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Laboratory Network Development

Present?

Disease | Country m Cost ($US)
‘mad cow’ 1990-98 | Beef export 9 billion
1991  [Seafood export [ 770 million

P-Ia_gue 2 billion

Cholera 36 million
540 million

West Nile . [400 milion
80 billion

Sources: WHO, Institute of Medicine, FAO, OIE, Asian Development Bank, World Bank
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A. Reassortment in Pigs
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B. Adaptation in Pigs
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NModels for thhe Generation ofF
Pandemic Influenza Viruses

Reassortrmant im Fias

I the classical genetic reassortment model, avian and hurman
viruses bind their respective receptors in the pig tracheal
epithelium Horimoto T, Kawaoka Y. Ciin Microbiol Rev. 2001,14:129-149

Hemaggliutinin Subtypes of
Influenza A Virus

:
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Antigenic Shift

Number of Deaths From Influenza
and Pneumonia, 1918-1919

Age Number (%6)
=5 140,406 (21.1)
5-19 T, 875 (11.5)
20-39 280,904 (A42.2)
40-64 108,232 (16.2)
=65 S0, 133 (9.0)
TOTAL 666, 350

Number of Deaths From Influen=za
and Pneumonia, 1918-1919

Age Number (%)
=5 140,406 (21.1)
5-19 TE.67S (11.5)
20-39 280,904 (aA4z2.2)
40-64 108,232 (16.2)
>S5 S0, 133 (89.0)
s66, 350

Antigenic Variants of Influenz=za
A(H3INZ2)

Wariant
AuHoNng Kongss
ASJEnglancdsiT2
AdFort ChalmerssS73
ANVsctorasTSs
AST exasl/TT
AdBangkolksTa
A hlippinesST3
AgStockholmis s
ASSichuanda?
ArShanghais7
AlBelling/se9
AdBel)ing~2
AvShangdong/S3
AJJonanmesburg S a
AunASuka nsa s
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Antigenic Drift

Models for the Generation of
Pandemic Influenza Viruses (cont)

A avian virus may infect a human and reassort with a
human virus.

Horimoto T, Kawaoka Y. Clin AMicrotiof Rewv. 2001:14:-126-149.

NMiodels for the Generation of

Pandemic Influenz=za Viruses (cont)

An avian virus may infect a human arnd acquire the
ability to recognize the receptor on human epith=lial
cells, leading to efficient replication in humans and the
ability to spread from PRuMman o human.

Horimotoe T, Kawaoka Y. ©n AMicrobiol Rev ZO01;:14:129-149

NVMiodels for the Generation of
c Influenza Viruses (cont)

Addaptaation im Pigs

Im the adaptation model, avian viruses acquire the
ability to replicate efficiently in humans by adapting to
the human receptor in pigs. The change is mediated by
= mutation in the hemaggiutinin gene.

Horumo T, Kawaoka Y. Cln Microtsol Rev Z2O001:14:-128-149




Number of Deaths From Influenza
and Pneumonia, 1918-1919

Age Number (%6)
_ 140,406 (21.1)
S-19 TE. 67S (11.5)
20-39 280,904 (42.2)
40-64 108,232 (16.2)
=65 S0, 133 (8.0)
TOTAL 566,350

Age-Specific Rates of Medically Attended Acute
Respiratory lHlinesses During the Influenza Epidemic and
The Summer Nadir, Scott & Whiite Clinic, 1997-1998

Number (Rate/100)
Tempile-Beiton n-ww
Epldemic Nadir Epldemic Nadir

1. 852(S55.7) 1,016 (30.5) =2 362 (S7 . 4) 301 (21.6)
1.228 (23.2) 450 (8 5) 1,371 (22.9) 485 (28.1)
S26 (11.1) 187 (4.0 717 (13.4) 179 (= 3)
=90 (&.1) 1632 (4. 5) S5Z (9.5) 208 (2.5)
581 (9.0) 265 (4. 1) 870 (2.4) 359 (3.9)
S18 ¢(2.3) 259 (3. 5) 765 (8.8) 2a0 (=.9)
SS6 (8.7) Z39 (3. 7) S72 (8.6) 250 (= 8)
241 ¢(2.8) 172 (4.3) 307 (B.7) 145 (4. 1)
4 ass (= =) 294 (o 9) 224 (S &)

5.816 (13.6) 3. 237 (6.5) 7.913 (14.8) 3. 489 (6.5)

Rates of Hospitalization by Age
influen=za Epidemic Period, 1998-1999

Acwute respiratory disease

Mumber of Admissicons
Age Group TCH Harris County™ Rates/10,000

26 months 222 a483 1653.0
O-<1 year 482 1,048 176.8
1-4 years s2S 1.359 sS59.0
S-9 years 255 554 20.4
10-14 vears 116 252 10.7
215 years S58 126 5.2
TOTAL 1,758 3.822 35.8

"Estimated number if TCH=46% of beds in Harris County
COrverall rate for children =5 years of age: 835 110 000

Other Complications of influenza

- Acute myositis
- Neurologic
— Reye's syndrome
— Encephalopathy
— Febrile convulsions
- Cardiac
— Pericarditis
— My ocarditis
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Excess Rates of Hospitalization for
Acute Respiratory Disease (Estimated)
a Meuzil 1 al m |zurisia et al = Couch et al -+ Mullooly & Barker

y = -1.72850Ln(x) + 3.2007
R* = 0.9191

N=Q0<2NW&sOO

T

Ln {rate/40,000 person-years)

6 7 8 ©9 10 11 12 13
Age in Years

Prneumonia and Influen=za Mortality
for 122 US Cities

Vieek Encireg 402901

“Epkdemic”™ Thresholbd
— Seosonoel Baseline
Prewurmvonie arvd nfluoencem

T .';“-\Q_“"_I“;/_:“w; oo

1997 1908 1900 2000 2001
70 20 30 40 SO 10 20 30 40 S0 10 20 30 40 S0 10 20 3040 50 10 =20
VWeraiks

% of Al Deathe Due to PAI

Respiratory Syncytial Virus

Iinfluenza Viruse s

FParainfluenza Viruses

| ey 1

1TE8-44 45 54
Age (yoears)

Number Positive per 100

The Impact of Influen=za Epidemics on
MViortality: Introducing a Severity Index

{_ 5 Al cause excess deaths_. M1972-1992

Years I i Annual average
1972-1984 15, 542
1984-1992 29,900

Simonsen L ot al. Am J Public Heafth. 1997 . 87:1944-1950.
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Pneumonia Hospitalizations and Deaths,
Aldl Elderly, United States, 198S and 1995

- Hosphalizatlons
2500 Deaths

2090
4500
*000
S00
o

1O8S TORS
Total Population 28.415,000 33.532,000

Han LL, Alexander JFP, Anderson LJ. Jinfec? Déis. 1999,179:25-30.

US Population and Distribution
1985 and 1994

1 985 (Z3IT7. 8 million)
1994 (Z60.4 milllian)

T4 9S5S-18 20-Z4 25334 IS44 45-54 5584 ES5-T4 F5-8
Sge

ONGO SN

TCOCH Outpatient and Inpatient ARD Visits
During Influen=za Epidemic, 1998-1999

4aco
aso
soo
250
z00
1s0
100
so
o r——

SO 51 S22 1 =2 3 4 © 2 10 11 12 13

Wae k
—— Inpationt O paiont—ik— Total Fluar—»— Flu A—=— Fiu B

Leading Causes of Disability-Adjusted
Life-Years (DAL YsS) for the World, 1999

Cause DALY = (x000) Deaths (x000)
Lower respiratory tract infections 26,682 3963
Human immunodeficiency vinus 89,819 2673
Pernnatal conditions 89 508 2356
Dhiarrheal diseases 72,0683 2213
Depression, major unipolar 59 030 1
Ischemic heart disease 58,981 7TOo89
Vaccine-preventable diseases S5494.638 1554
Cerebrovascular diseases 49 856 5544
Malaria 44 9598 1086

O Nutritional deficiencies 44,539 493
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Antiviral Drug Comparison:
Prophylaxis or Treatment of Influenza

Antiviral Trade Influenza Approved CTost (VW
Drug/Year Name Type Ages S days
Aamantadines Symmetrel™ =1y for Px —~10
1966 =1y for Tx 1-2

Rimantadine/ Flumadine™ =1y for Px 15-20
19903 =12 for Tx

Zanamivir/ Relenza™ =7y for Tx 40-45
1999
Oseltamivir/ Tamiflu™ =13y for Px 50-55
1999 =1y for Tx

—

Influenza Virus:
Hemagglutinin and Neuraminidase
flfermmaoalictiriire Nezearcrrrsisviclaase
Aggluatinates RBBCs in Adlows For penetration
tissue culturc through NP mucous
Involved in virus laver to epithelial cells

attachment/penetration 9 wpes
and membrane fusion =
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Antiviral Drug Comparison:
Prophylaxis or Treatment of Influenza
Cost ($V
Drugz/ Year ~Name Type Apes S days

Amantadine’ Symmctrc]"a A >1y o — - ~10

Antiviral Trade Influensa Approved

1966 =1y for Tx 1-2

Rimantadine/ Flumadine® A =1y for Px 15-20
1993 =12 for Tx

Zanamiwvird Relenza® =7y for Tx 40-45
1999

Oseltamivir) Tamiflu™ =13y for Px
1999 =>1y for Tx

S50-55

Amantadine and Rimantadine:
Miechanismm of Action

I3locks M2 protein
channcel (Ayvpe A onlyv)
Disrupts hydrogen
transport. viral uncoating
in host cell and therclfore
viral RINA transcriplion
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Avian Influenza Vaccines
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Dept. of Pathology and Animal Health
Faculty of Veterinary Medicine
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Avian Influenza Vaccines
Saad Gharaibeh BVM, PhD, Dip ACPV
Dept. of Pathology and Animal Health
Faculty of Veterinary Medicine
Jordan University of Science and Technology

Introduction

The Immune System

s The cells which mediate immune reactions are the white blood cells or
leukocytes.

m Broadly speaking there are two main categories of leukocyte, the lymphocytes
and the phagocytes.

m There are two groups of lymphocytes:
— B-cells, they use cell surface antibody as their antigen-receptor
— T-cells, they use a related but distinct molecule, the T-cell receptor or TCR.

m Each T-cell or B-cell recognizes just one antigen, but the population as a whole
can recognise any antigen that a pathogen may produce.

MHC and T-cells

m All cells of the body express class I Major Histo-Compatibility protein (MHC I).
m B-cells, dendritic cells, and the macrophages express MHC II .

m CDS8 cytotoxic T-cells recognize antigens expressed on MHC I

s CD4 helper T-cells recognize antigens expressed on MHC 1I

MHC I & CDS8 cells
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® Endogenously synthesized proteins (viral proteins) are expressed on cell surface
in combination with MHC I to be presented to CD8 cytotoxic cells.

m CD8 recognizing the antigen will proliferate and kill the virally infected cells by
release of granzimes and perforins.

MHC 11 & CD4 cells

m Internalised (phagocytized) proteins are expressed on cell surface in
combination with MHC II to be presented to CD4 helper cells.

m CD4 cells recognizing the antigen will proliferate and activate B-cells that also
recognize the antigen to proliferate and produce antibodies against that antigen.

Vaccines
Harmless agents, usually but not necessarily proteins, that elicit an immune
response, thereby providing protective immunity against a potential pathogen.

Types of Vaccines

m Killed (inactivated) Bacteria or Viruses

m Attenuated Strains of Bacteria or Viruses
m Subunit Vaccines

m Recombinant Vaccines

® DNA Vaccines or "genetic immunization”
m Antisense Therapeutic Agents

Killed (Inactivated) Vaccines

m The agent in the vaccine should be easily grown in large amounts.
® The inactivation process must retain the antigenicity of the important proteins.
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Killed (Inactivated)

advantages

They give sufficient humoral immunity if patients are boosted.
There is no mutation or reversion (This is a big advantage)
They can be used with immuno-deficient patients

disadvantages

Usually are given only by injection.

Some vaccinees do not raise immunity.

Boosters tend to be needed.

There is little mucosal / local immunity (IgA)

Higher cost

Occasional failures in inactivation leading to injection with virulent virus.

Live Attenuated Vaccines
Attenuation is usually achieved by passage of the virus in a foreign host such as
embryonated eggs or tissue culture cells.
The attenuation retains the immunogenicity of the virus but decreases or
eliminates pathogenicity.

Advantages

May be used in mass vaccinating a population. Especially if by spray or drinking
water.

They activate all phases of immune system. They elicit CMI and humoral 1gG
and local IgA.

They raise immune response to all protective antigens.

They offer more durable immunity and are more cross reactive. Thus they
stimulate antibodies against multiple epitopes which are similar to those elicited
by the wild pathogen.

They cost less to produce

They give quick immunity in majority of vaccinees

These vaccines are easily transported in the field

They can lead to elimination of wild type virus from the community

Disadvantages

Mutation. This may lead to reversion to virulence (this is a major disadvantage)
Spread to contacts of vaccinee who have not consent to be vaccinated (This
could also be an advantage in certain communities such as animals)

Live viruses are a problem in immunodeficiency diseased patients
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Subunit Vaccine

Production

m Synthetic Peptide

m Purified protein from the whole virus

m Clone the gene responsible for the neutralizing epitopes and express the protein
(antigen) in an expression system (e.g. baculovirus)

m So we inject a killed vaccine that only contains the important epitopes of the
agent.

m It has the advantages of the killed vaccine.

m Occasionally, it has problems with antigenicity because the protein is very small
and if expressed in a different cell type. This is because the epitope may depend
on the conformation of the virus as a whole or its glycosylation.

Recombinant Vaccines

Types

m Deletion of the pathogenicity gene of the virus of bacteria and retaining its
immunogenicity.

m Production of the antigenic protein in an expression system. (subunit vaccine)

m Cloning of the gene into another virus. The host virus is usually a pox or herpes
virus.

DNA Vaccine

m These vaccines are based on the deliberate introduction of DNA plasmid into
the vaccinee. The plasmid carries a protein coding gene that transfects cells in
vivo at very low efficient rate and expresses an antigen that causes an immune
response.

m it is not the purpose to raise antibodies against the DNA molecules themselves
but to get the protein expressed by cells of the vaccinee.

m Usually, muscle cells do this since the plasmid is given intramuscularly. It
should be noted that the plasmid does not replicate in the cells of the vaccinee,
only protein 1s produced.

m The plasmid DNA is taken up by muscle cells after injection has also be shown
that DNA can be introduced into tissues bombarding the skin with DNA-coated
gold particles.

DNA Vaccines

Advantages

m Plasmids are easily manufactured in large amounts

8 DNA is very stable
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m DNA resists temperature extremes and so storage and transport are straight
forward

m A DNA sequence can be changed easily in the laboratory. This means that we
can respond to changes in the infectious agent

m Synthesis, the antigenic protein(s) that are produced and processed (post-
translation ally modified) in the same manor as the proteins of the virus
against which protection is produced.

DNA Vaccine

Disadvantages

m Potential integration of plasmid into host genome lead insertional mutagenesis

m Induction of autoimmune responses (e.g. pathogenic DNA antibodies)

m Induction of immunologic tolerance (e.g. where the expression of the antigen in
the host may lead to specific non- responsiveness to that antigen)

DNA is in the form of aplasmid containing:

A strong promoter that functions in mammalian cells

The gene of interest

A polyA and transcription termination sequence

An antibiotic resistance gene

A bacterial origin of replication to allow the plasmid to be propagated in

bacteria.

m To minimize the possibility of plasmid replication or integration into the
mammalian chromosomes, the plasmid does not contain an origin of replication
that functions in mammalian cells.

m Since expression of many mammalian genes may be dependent on, or increased
by, the incluston of an intron, most vectors also contain an intron inserted into
the gene of interest.
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Antisense Therapeutic Agents
m RNA oligomers are used to block the translation of messenger RNA molecules
that are required for progression of a disease.
m In a similar method, ribozymes are being tried to destroy mRNA from
pathogens.

Some Vaccine Successes US numbers
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Jong et al., 2000, Journal of Infection
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Replication
m Binding HA to sialic acid cell receptors
m Receptor mediated endocytosis
® Low pH induce confirmational change exposing the fusion peptide of HA
m Membrane fusion
m Nucleocapsid release into cytoplasm then nucleus
Viral mRNA and protein produced
HA and NA glycosylated in RER
Transport to surface and embedded in cell membrane

]
]
]
® Budding from plasma membrane
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HPAI and LPAI
Needs HAO cleaved into HA1 & HA?2
Intracytoplasmic:
— Furin-like enzyme (ubiquitous proteases): HP
— Trypsine-like enzyme: All AIV

Basic Immunology
Almost all cells in the body express MHCI. This molecule present antigens that
are synthesized within the cells to CD8 T-Cells (responsible for cell mediated
immunity)
Some cells (macrophage type cells) express MHCII. This molecule present
internalized (phagocytosed) antigens to CD4 T-Cells (responsible for induction
of humoral antibodies)
Killed vaccines do not replicate in cells and hence the antigens are only
expressed on MHCII to CD4 T-cells which in turn activate B-Cells to secrete
antibodies (humoral immunity) specific to the presented antigen.
Live vaccines replicate in cells and get phagocytosed by antigen presenting
cells. They will be expressed on both MHCI and MHCII molecules and hence
activate both CD4 and CD8 T-cells this will result in both cell-mediated and
humoral immune response.

Avian Influenza Vaccines
Killed vaccines: A whole virus produced in egg culture, inactivated, adjuvented,
and administered by parentral injection.
— Homologous: The exact subtype as field strain
— Heterologus: Different N subtype
Viral vector vaccine: The hemagglutinin gene is introduced to another virus and
is given by the route of the carrier virus.
Subunit vaccine: The hemagglutinin protein is expressed in an expression
system (baculovirus).
DNA vaccine: Naked DNA of hemagglutinin introduced by direct /M or by
gene gun.
No live vaccines are used for poultry.

Killed vaccines
Will result in only humoral antibody response against all viral proteins except
NSI1.
Will significantly reduce shedding of the challenge virus.
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m Will interfere with AGP, ELISA, HI, and NI if (homologous).

m If sequence of the HA gene is identical to the challenge virus it may eliminate

shedding completely.

Table |

Hacmagglutinin tHA ) protein similarity. clinical signs and death rates for chickens immunized a1 4 weeks of age

with inactivated avian influenza vaceines and challenged inranasally ¥ wecks laer with highly pathogenic Af

Chicken/Querctarof 438893 (HEIN2) virus

Vaccine virus Abbreviations HA protein No. of No. of
similarity with  chickens deaths
challenge with clinical  total
vinus (%) signsdotal

Sham Skam 0 ¥ 10 9:10

AfTurkeyOregons 71 tHIN?) TO?I RN ¥ 10 910

AfTurkey/Wisconsin68 tHINY) TW:68 91.9 10 1410

A‘Mallard Ohro? SS68 7 (HSN9) MON? 93.1 0:10 010

AfChicken/Mexicor 21 3K 1-7/94 (HIN2) Moo 9.9 0:10 0:10

A/Chicken/Mexicod 26654137494 (HEN) My 954 110 1410

AfTurkeyMinnesota 0734-53/95 (HSN2) TMs 92.5 0:10 010

ArChickensJalisco? 14589-660/94 (HIN2) J1d 979 0:10 010

A Chicken/Querataros 14588 19:98 (HINY) Q198 100 0:10 0:10

AChicken/Veracruzs 28 159-398295 (HSNY) V98 979 110 1710

A/Chicken/Pucblas28159- 474795 (HIN2) P30S 9.1 110 1410

A'Chicken/Chiapas/ 28139 48898 (HIND2) C4:08 9.7 0/10 0:10

Swayne et al., 2000, Veterinary Microbiolog)
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Viral Vector Vaccine

HA protein
From AT

Will result in cell mediated immunity and limited humoral antibody against HA.
Will significantly reduce shedding of the challenge virus.

Will not interfere with AGP, ELISA, and NI.

May give low percent reactions (9%) on HI test.

The disadvantages include:

Does’nt work if chickens have immunity against the vector

Cannot evaluate the protectiveness of the flock
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Voot - EFA4AA S5CD B O/ 2 A L& Ve B B
Vector-EFH1A o e L e O/r25- (o Ve 300
Vectarr— 11 S 3 Qo O/ 2= Qs 25~
WVectaor-€C ool S5CD 1L O 2S5/25%" 22725
Vet s~ LA TSNS o R = Vo X T 2SS
Veactory - EBIA NN LO=z2= L/ 22~ 1L/ 242
Voector-1F1.A NN A Q- OQO/r25- O/r2s-
Vectaorr-Clarmnurol NN 102 25 /25" 2R/ 2K

ADifferent superscripc lovwarcase letters denocce =ipg-
nificant differences bhoeovvwaeen Veactor-FLA amnd Voecooors
CContraol ggraowugpres; Fishhoar's exace resv, 72 = D.OS.

Table 20 Expr 10 AGE and B seccdopn e pesades ! i cliens vacctimets
WY rourte with Vector-FLA or Vecror Convrob vacome s chadbenged 110 % s Tars
Samphng dates were 3, 4, and 5 wh postvacoiaion (prechadtenpe, 1wk i

respectively)

Servlogic response (no. positive
Vacain Vaccine Prechallen e bowh PO
aton dose

Group route  (TCI-D.) AGP IR AGTD HI1 AGH
Vector-HA SQ L. 0724 Of 24+ L9424 24/24
Vectror-FHA SQ 2.0 Of245. 1725+ ETFET
Vector-HA SQ 3.0 Q/25- 57d 1042 ]
Vector-Control  SQ 3s 0/25- 0/25+ 0/t 071 )
Vector-FHA AL A\ o 1.5 /25 0/ 171253 22/23me) 2342
Veetor-HA WX 2.0 0/24: 0/24 [ 2/28s 20/ 23ms) 22/23
Vector-HA W 3.0 0/24- 0/2 18/2% 2498 26794 3
Vector-Control  W\X" L %] 0/215 O/25e 171 1/ 1

*All Vector-HA- and Vector-Control-vaccinared chickens facked AGI- and 11 positve sore ot 2 wh
vaccinaton (1 wk prechallenge).
"Different superscript lowercase letters denote sipnibicant differences berween AGE amd ViE cers

exace test, 2 -2 0.05. The number in superscript parentheses is the log, of the POSIUNE geomie e mes

Table 3 Expi. | Virus isolaton Jdats

Contral vaccines at

were challeng

chickens

n day 3 postchalleng

Cirmup

Vecroe LA
Vaceine Coancact

Voo bEA 3.0
Vaceine Clommtact L
Vectora antrold 4 [

Vaccine € onract

Vecror 1A

'
VaceineCoanrser : -
Vectar-1LA 30 * G 2 6
Vaccine Clamntacrs » 0
Vecror - Contrnl 5.% X
Vaccine-Contacy
“Different superscript lowercase lettes '
0.0%
*Average of the log, titer expressed FLD - ' stistical calewlacis
recovery of wirus were given a value 1O ELI mil., [Dava wers vorrrnally
swabs but not for cloacal swabas. Significant differ e i OOL) in uviters for ArYTY .
VA) and cloacal swabs (Kruakal - Wallis) were noted for WY and SO inoculstior [
lowercasze letters denore significance (7 < 0.0%) on multipl smparison tests (o YIug .

Neuman-Kesuls method; cloacal swabs: Dunn's method)

Swayne et al., 1997, Avian Diseases
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Table 4. Expr. 2 Morbidity, mortality, and virus isolavon daa Vecror FIA .' '
cinated 1-day-old chicks were IN challenged ar 3 wk of age with HP Q1795 Al
later 1o contact expose (CE) Vector-HA - and Vector-Control-vaccinated chickens

Dawv 3

postiranster

(-)r_n
Maorbnd- Maorral- pharyn
Group Virus challenge ity

iey? geal Cloaac real a .

;< e /30
Vector-HA-IN IN: Q1/95 AIV O/ 30 0/:
Vector-Control-1N IN: €Q1/95 AIV 30/30% 24/30¢ . _—
v 6 - - /15 0/15+ 0/15- 0/15- i

Yecror-HA-CE Contact: Vector-FA-IN 0 : . : .

i Contact: Vector-Conerol-IN 0/15- 0/15- l; 1 z‘ z); ll : 4 : . .
3 ‘ 0/15 0/15 2 - ois 15

-Contuol-CE Contact: Vector-HA-IN 0/15% 5 1% O/
i “ Contact: Vector-Conrrol-IN 6/15" 4/15" 3/15- 2/15: /13 2/1 3

ADifferent superscript lowercase letiers denote significant difference for morbidity, mortalicy, and vinas o
lation data b treat groups; Fisher’s exact test, P < 0.05. » a2 - .
irus .mv- haryngeal and cloacal swabs was performed on day 2 poscchallenge S e
mw log titers f:::pwld o‘::::;!uyngul swabs were 1042 and 10%7 ELD,/ml for chickens in Vector ‘H,J\
N “Wﬂq groups. respectively. The average log titer for pooled doacal swahs n—om_lh‘.r.n-\
. s~ groups was 1074 ELD,./ml. No virus was isolated from pooled cloacal swabs of chackena

Swayne et al., 1997, Avian Diseases .

Subunit Vaccine
Will result in humoral immunity and no cell mediated immunity.
Will significantly reduce shedding of the challenge virus.
Will not interfere with AGP, ELISA. and NI.
Will interfere with HI test.
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DNA Vaccine

Will result in humoral immunity and presumably cell mediated immunity.
Will significantly reduce shedding of the challenge virus.

Will not interfere with AGP, ELISA, and NI.

Will interfere with HI test.

D

Advantages of Vaccines
Reduces the number of chickens from which Al challenge virus could be
reisolated.
Decreased the titres of virus detected in the cloaca and oropharynx (up to
99.99%)
Reduced environmental contamination and prevented subsequent bird to bird
transmission.
There is high association between the hemagglutinin sequence similarity and the
ability to reduce shedding.

DIVA

Differentiating Infected from Vaccinated Individuals

The use of killed vaccine and unvaccinated sentinels: leaving 0.5-1% of the
flock unvaccinated and marked (wing band) and these individuals will be
subjected to serological monitoring.

Heterogonous killed vaccine: Screen for field infection using NI

The use of viral vector vaccines (HA): Screen for field infection using AGP,
ELISA, NI, and may be HI.

The use of subunit vaccines (HA): Screen for field infection using AGP, ELISA,
and NL

Measuring serological response to NS1 by ELISA or western blot.
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Our Experience with HI9N2 Vaccines

Flock: OMAR t Ageat: ALV 120
Dilution Plate: SAADY Bleed Date: 6807
Producer: Rieed Age: 4-2 o 10
Flock Comments: Samples: 10
Sample Location (314 S/P Ratio Titer Group Mesa: 0 Ao
\ AR 07 o 0 0 GMTY: 0
2 A9 022 0.21 o o g 88
3 Al0 018 0.13 0 (4 StDev: 0
4 AllL 019 016 0 Q0 Y
s Al2 026 028 o o %CV: 3593
6 B1 017 0.1 0 0 “
7 B2 0.19 016 0 0
s a3l 0.26 0.29 0 0 0 0
9 B4 024 0.26 0o 0 . —'—"'—-__‘ 1- S
10 Bs 0.21 0.20 o o Tier Groups
Flock: OMAR 2 Agent: AlV
Dilution Plate:  SAAD?Y Bleed Date: 622,03 20
Producer: Bleed Age: (D2
Flock Comments: e Samples: 10 09
—— — =
Sample Location OD  S/PRaic Titer  Group v Mean: 1128
1 B6 0.45 0.67 880 2 "N’ GMT: 957
2 B7 0.50 0.77 1067 2 )
3 B8 0.62 1.02 1625 2 StDev: 605
4 BY 0.41 0.59 730 2
5 B10 0.70 118 2018 2 %Cv: 388l
6 Bl 0.70 118 2008 2
7 BI2 0.3) 0.39 398 \
8 Cl 0.27 0.31 278 '
9 G2 0.52 0.82 1178 2
10 C3 0.50 0.78 1100 2 T tor Groups
P |
Decay Of Maternal Ab for AIV
;e
Sanprbes: 1T
Bamprles: uy
Mean: 3w
i 125 {:f, AMean: -+
o s a t [
GMT: ooy § G LI
ADer: s el
Sther: 127 = Sibev: iy B
OV RhE g LN ~7 KA g
& z
0 doa 5 doa i
Tzt Sreuss Ter Groups
Sampies: n Samples: W0 e
9 -
Mean: 41 ; Mean: 14 L -
M - hd
BB : GMT: 1 ;
" IT
MDer: 132 B S1Dev: 77 B
L s g el 20K 11 é i
. z
L1
10 o
doa 15 doa - . ¢
Taec Groups Tuer Groups

[
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Transfer of Maternal Ab for AIV
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Vaccine / Industry / Politics
The use of vaccine to aid in the control of Al is a political issue and different
people have a different say on this.
In some countries financial constrains preclude stamping out policy.
In some countries, export markets are not an issue to prevent vaccination.
In some countries, stamping out attempt may be unsuccessful.
“With the ubiquitous nature of Al in wild birds it may be vaccination the most
feasible tool to soften the sting of AI” Beard 1981
“Field results have not shown vaccine to increase the risk of undetected
infection; in fact, field experience has shown that vaccination greatly enhances a
control program.” Halvorson, 2002, Avian Pathology
There is no way a vaccinated flock can be a greater threat to disease control than
a non-vaccinated flock that breaks with AI. Halvorson, 2002, Avian Pathology
Epidemiological observations have shown that serologically positive birds are
not associated with Al transmission. (Kradel, 1992,
Should the government set the rules when no indemnity (compensation) is paid?

Thank You

73— ()05/12/8-3 Aaadig A ¥ Al — ae — e 3 Aadil] A el Aadiial) |=







] T ¢l ) ) B g g e Bl 38 5 sl 1 igt e G g o) 0 5 e

BIOSECURITY FOR POULTRY AT ALL LEVELS

Prepared by : Dr. Yasin Amro
Implemented by : Eng. Nissreen Lutfi

The Disease

Any deviation in the body from its normal status and or any abnormal

physiological functions.

Bio-security for Poultry
Bio-security is a practice designed to prevent the spread of disease into your
farm.
It is accomplished by maintaining the facility in such a way that there is
minimal traffic of biological organisms (viruses, bacteria, rodents, etc.) across
its borders.
Bio-security is the cheapest, most effective means of disease control available.
No disease prevention program will work without it.

Bio-security has three major components
Isolation:
Isolation refers to the confinement of animals within a controlled environment.
A fence keeps your birds in, but it also keeps other animals out.
Isolation also applies to the practice of separating birds by age group.
In poultry operations, all-in/all-out management styles allow simultaneous
depopulation of facilities between flocks and allows time for periodic clean-up
and disinfection to break the cycle of disease.
Traffic control:
Traffic control includes both the traffic into your farm and the traffic patterns
within the farm.
Sanitation:
Sanitation addresses the disinfection of materials and equipment entering the
farm and the cleanliness of the personnel on the farm.

Infectious diseases can be spread from farm to farm by:
Introduction of diseased birds

Shoes and clothing of people who move from flock to flock .

Introduction of healthy birds who have recovered from disease but are now
carriers

Contact with inanimate objects (fomites) that are contaminated with disease
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organisms.

m  Carcasses of dead birds that have not been disposed of properly Impure water,

such as surface drainage water.

Rodents and free-flying birds .

Insects .

Contaminated feed and feed bags.

Contaminated premises through soil or

old litter .

Air-borne fomites.

Egg transmission

Of all of these factors, the introduction of new birds and traffic pose the
greatest risk to bird health on exotic fowl farms. Properly managing these two
factors should be a top priority on your farm.

Cepopulation

3
l{\“""’di y
Vaccination ! o o | Sanitation
“‘F!‘:ﬁ
PO peserd Pest control
Strategic |

megication d

P Y
°° oo™
£ g
L b‘-e
Genetic
Genetic gon
resstance g™

Bio-security

Act of God

Femporality

Agepted Wum L Uees Orfans Yeteriary Cobege

Concordance Position
Individual responsible to ensure that each component of the data collection and
communication systems is functional and active:
m  Lab results
m  Flock information
s Implementation of control measures
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®  Reports

m FOR DECISION MAKING & EPIDEMIOLOGICAL STUDIES

m What is needed?
m  People
®m  Disease definitions & Diagnostics
m  GIS & communication tools
— Who will provide authorizations?
— Who will provide information?

— Who should be contacted for feedback?

— Confidentiality issues — data sharing

~ Who will pay?

— What can be communicated to growers by government/University people?

Partnerships - Agreement
Concordance position
Flexibility

Feedback

Action plan

Audits — validation
Adequate funding

SANITATION

Sanitation addresses the disinfection
of materials and equipment entering the
farm and the cleanliness of the
personnel on the farm.

Depopulation
o " Sanitation |

rese® ~ipest control
Strategic
madication ]

P

o0
s

Bio-security

Effective Data Gathering

Top bio security measures to break the
cham of infection

vanitation
- Buildings
- People

Removing

susceptible host
- All-in all-out

- Vaccination

- Down-time Pest

control

- Peaple

- Equipment
Traffic control —

( ommunication
 Audits, Education, &
Rl wional networking

R
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HOW DO I DISINFECT MY PREMISES?

To disinfect the premises of poultry farm, follow these steps .

First, clean.

1. Remove all bedding, feed, and manure.

2. Sweep out loose dirt.

3. Scrub all surfaces with a detergent / disinfectant.

4- Rinse all detergent and organic matter from surfaces.

— A steam or high-pressure water hose may be helpful for steps 3 and 4.

Next, sanitize.

5. Apply the disinfectant.

6. Allow the disinfectant to dry completely.

7. Reapply the disinfectant and allow it to dry a second time (optional).

8. Bed the area with fresh materials and rinse all water and feeding equipment
before refilling them.

When choosing a disinfectant, consider these characteristics:

* Cost :
m Efficacy (killing efficiency against viruses, bacteria, fungi).
® Activity with organic matter .
m Toxicity (relative safety to animals).
m Residual activity.
m Effect on fabric and metals
m Activity with soap.
m Solubility (pH , alkalinity , acidity)
m Contact time
m Temperature

Disinfectants can be divided into the following classes based

on their chemical composition:
m Phenols .
m Hypo chlorites (chlorine).
m Jodophors (iodine) .
® Quaternary ammonium .
m Formaldehyde gas
m Formaldehyde powder
a Alkali (lye)
m Chlorhexidine (Nolvasan)
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Properties and uses of disinfectants

Properties Chlorine lodine Phenol Quats Form-aldehyde
Bactericidal + - + + +
Bacteriostatic 5 . + + +
Fungicidal < - + 1] +
Virucidal + + + + +
Toxicity + = + 2 +
Activity with organic matter H++ o + 4+ +

*

« *=Number of + indicates degree of affinity for organic material
*  Quats = Quaternary Ammonium Compounds

Propertics and uses of disinfectants

Properties Chlorine lodine Phenol Quats Form-aldehyde
Hatchery cquipment et 1 + +
Water equipment + | - =
Personncl + I - -

Egg washing + - +
Floor = = o +
Foot baths | =
Rooms + + +

(+) : positive property /

(-) : Negative property
( £ ) : limited activity for specific property

IDiscascs ol chicken and lifespan of discases away [(rom chicken

Discascs

litecspan away 1Trom bird

Bursal discasc

Months

Coccidiosis

Months

Duck plaguc

1Days

Fowl cholcra

Weeks

Fowl cory-a

Iours to days

Influcn=-a

[Days to weeks

Laryngotrachceitis

IDays

Marck s discasc

Weecks

Ncecwcecastle

IDays to weceks

Mycoplasmosis

lHours to days

Salmoncllosis

Weeks

Avin tubcrculosis Fatal wasting

Yoears

O —
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" o
Cleaning & Disinfection i . ——— Survival
: 0“““_' L . Ear! 4 hms 01‘ MG
Nose: 1 day
Hair: 3 dayy
= =T ,‘f * Feathers: 4 days
Washing with sprayer > 30 kg/cm? ‘ —5
Disinfection with
Phenols
_ Formaldehyde _ g .
f H P | Shavings: 8 hrs Rubber: 2 days Feed: 4 hrs
1 Cresylicacid | L) 5 gl
Straw: 2 du} u Christensen et al, 1994
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Hand washing

m “Among healthcare providers, physicians exhibit the least frequent hand
washing behavior”
m Nenstiel, 1997

Washing hands:

m (observed) After using bathroom: 68%
m Before eating: 8§1%

m After changing a diaper: 78%

m After petting an animal: 48%

m After sneezing of coughing: 33%

m After handling money: 22%

American Society for Microbiology, 1996
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Bio-security : The ecological role of the water

Bio-security : chicken manure, eggs

= - : N " - i = E
‘e J*u""p’,,
r"jViral resistence :

¥ Sy ¥l Faeces 35 days at 4 °C
o 7 days at 20 °C
e L 4

N a.-{ (from Webster)

2005/12/8-3 iuadlgll 4 Y1 dClaall — flae — Aol 30 Aualill Ay ol Lalaial) ?




=I s Uadl ¢ A 455 Jial Jabd aung g Ade Bl 3ok g gl ) 30 M) d e eaddS Jsa Apagley) Ay ,ail) 5 540 ?

— 2005/12/8-3 dxadigl) s N Aslaal) — (lae — 4o ) )30 Axalill gy all Aaiial) }=




=[ o ad) ¢ ol 4y5) ial Jabad pudag g dda LBl ok 5 ) galal) |55l (2 pe (e Jsa AantiY) Ay i) 5)3-'-"—?

Washing

more important than disinfection

Data validity

Importance of having access to farms

b :
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Traffic control

Traffic control includes both the tratfic into your farm and the traffic patterns
within the farm.

DISEASE CONTROL ISOLATION

ADMISSION TO ;: ©
T S—— Aurm‘/gzw_msm;. - SR,
NLY R
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Isolation

Isolation refers to the confinement of animals within a controlled environment.
A fence keeps your birds in, but it also keeps other animals out.

Breeder Breeder
Farm B F arm A
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Backyard flock .

| | vds rd flock
1|

2.5 miles

Grower’s

. home
Mabil homes
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PCR

Ruba AL-Omari
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PCR

Ruba AL-Omari

Diagnosis of AIV

m  Clinical signs
Detection of the virus.
m  Detection of antibody.

Detection of antibody (serology)

m  Haemagglutination Inhibition
m  ELISA

Haemagglutination Inhibition

A A ® O

— RBC

Haemagglutinating A
Viral Antigen No agglutination
is immobilised

Indirect ELISA Y ";‘\

wash
10—

1 —
Ag coated wells Antibody Applied

Substrate Colour
Anti-hu IgG antibody conjugate

AR v s

Conjugate Applied %
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Virus HAI Serum
HA 8 wks 1 wk dilution
“FH® () @B - (=)@ @ (" = |1/40
- ’ (D@ - VR B 3 180
< B (@ - @ G F |1160
> 2\ % 7 ) O By |
> (& @ JE IS I < . 1/320
=¥ 4 (8 DL COHIFE @@ % |1/640
i (@ @E ARSI |1/11280
"-.‘ \;;.JI ’\: ;\ :/ ‘."—)' = '-.,' < -ve control
- F N - . _ o

Viral Detection:

m  Detection of the virus
m [solation of the virus
m  Detection of nucleic acid

Antigen detection

e Immunoflurescence

= Direct
Influenza A IF

= [ndirect

Isolation of the virus

n lab animal
m  Egg inoculations
m  Tissue culture
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Virus detection

=

Cultured cells ™
(two dimensional

Animals) Cytopathic effect

Molecular Methods
m  Methods based on the detection of viral genome are commonly known as
molecular methods. It is often said that molecular methods is the future
direction of viral diagnosis.

PCR

] Nucleic acid detection
(Antigen detection)

A G 3 / Double stranded

|

5' alphabet of DNA

_——
 — —
el l T
Nucleotides; = _— Adafine (5
2 nucleotides D o 2 / -
= 1 base pair i- e ;..:.‘sf_f_..:a: 5 o
i =
= I s, e o’ = e hl
. it ~= ' &
Attraction between R ‘ —1 |
base pairs: bonds—| : gre- ==
G with C-,"A With T | . Hydrogen bond i
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the Central Dogma of biology

Nucleus [DNA |
| Transcription

Prima?y Transcript ]

g F— : - s .

\ | RNA Processing)
| mRNA ‘

| B

Cytoplasm ‘-_Ribosome ‘

F PROTEIN J

Adapted from Dr Ursula M O Souza

The Polymerase Chain Reaction (PCR)

PCR is a technique for the amplification of a small sample of DNA to an
amount large enough to visualize, generally by ethidium bromide staining in
agarose gel electrophoresis.

Relies on the exponential amplification of a target sequence specifically from
a complex mixture of DNA.

Conceived of by Kary Mullis at Cetus Corporation (1985). Won the Nobel
Prize in Chemistry.

Extraordinarily powerful and versatile technique.

The early original “PCR” device was a series of water baths at different
temperatures. A rack of tubes was manually moved from one bath to the next,
and after each cycle, fresh enzyme had to be added.

—_—

T Y \F\F*W
|
g |
| |
= B

55° C 37°C 95° C
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genomic DNA “‘

+
primers
+
Taqgq DNA polymerase
+
dNTPs (ACGT)
+

buffer '-“—L—'—' ==

Components of PCR

m  Primers: A pair of short single-stranded oligonucleotides that are are identical
to the 5'-ends of the sense and antisense strands that will be amplified.

®m  Taq DNA polymerase. Taq is a DNA polymerase that was isolated from the
bacterium Thermus aquaticus, which normally lives in hot springs in
temperatures close to 100° C. The enzymes from this beast, including Taq,
have evolved to be stable at high temperatures, which means the enzyme is
stable under the extreme temperature conditions of PCR.

m  Template DNA: This is the DNA from which you amplify your fragment of
interest. It can be from any source, including ancient DNA from fossils!

m  dNTPs: Just like in all other DNA sequencing reactions, the nucleotide
building blocks must be present.

PCE...coessnssss,

2 30x

Melting Melting _»

94 =C

100

A=

Extension
Annealing 72 o
Primers

Temperature
i

..II.“!:I!II: e 3 "’l=_'.:=_ ==
5 Akj :
5 -
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PCR...ccmze-eee, 30x

-
Melting _ge="

. -
e Melting ..'

Extensiony 94 =C

Amnnealing 72 oC
Primers

Temperature

Temperature

T 1 m e

o —
57 e
= -y PCR
= /A dstal s
_'.E 100 -
=
Lo J
=
E S0
L]
—
0
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PCR

Temperature

PCR__.---"‘"""*« 30x

[ ]
é 100 Melting, ge=="" Melting ==
= Annealing Extension./ 94 =C
[P 5 72 oC
o -3
% S0 S0
=
o d
I 1 1T ©
=_|.—-—_-=--.-
g .
[P R puumEAOGNNtes -
:é 100 Meltin - * ting B 30x
o] Tt rong 24 °C
a—)- Annealing "J\"_I.L“_HI_?'
=8 £ i 72
=0 t R &
5
|

- ‘

3
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£ i Extensi .
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—
0
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=
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= 100 dtine «*° 30X .
s Extension 94 °C
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b =] so
L
— s
ok . T 1 m e
—
< = 5
50 —
L -m R D,
§ 10 :.." 30x
s
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g 50
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DNA Between The Primers
Doubles With Each Thermal Cycle

Nummber
4 2 &

W
N
=)
LN

Wi HE AN AH

T B AN A
HH HE SN BE

B B0 A
W AH A
TH AR A A

038 TR0H B AR

IR IR

th
&

Cycles

e qPCR
onal PCR

X

®

o

0 4

| S AR PR P j 3

Starting » | 3
Template 1 2 [z
—— b (KL
PCR —— CR éi /
Round 1 o /
l [=3 y
=2
= e e
2x | S :
Template 1 Cycle
. —— Real-time analysis End point analysis
PCR - Detection and constant Agarose gel for product
Round 2 — monitoring of amplification detectdon
o — products is possible during the
entire rumn. Analysis and
1 quandfication can be made in
— the logarithmic phase of the
ax reaction rather than at the end

Template

of the reaction.

1 30-40 more cycles
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REAL TIME PCR

Real-Time PCR

m A PCR-based method to measure the number of copies of a particular DNA
fragment in a given sample

®  Amplification products are labeled by a DNA binding dye or probe chemistry
that emit fluorescent signal when excited.

m  The signal strength of the emitted light is directly proportional to the amount
of PCR product in the reaction

m  The fluorescence intensity is detected and recorded every cycle
DNA amplification is monitored as the reaction occurs

How can we perform Real Time PCR?

———— -.

What Chemistry can we use?
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Intercalating Dyes
Russ Higuchi demonstrated the key principle of Real Time PCR using
Ethidium Bromide
EtBr fluoresces 25 times more brightly when bound to dsDNA
SYBR Green, a more sensitive intercalating dye is an even more attractive
approach
SYBR Green fluoresces 200 times more brightly when bound to dsDNA

3 — 5
_»J- . 3 —
5 7 o 5 d'NTPs i sk i
rimers ——, | _——— ntercalation Dyes i
S5 ‘ ¥ \~  Thermal Stable Add Master Mix
S e : DNA Polymerase and Sample
o i
<
Reaction Tube
: |
. . MYy " .
TE AN, T Denaturation
3 ‘;’. ] =
e J
Annealing
¥ 5
5" a
3 s’
s e -
l Extension
3 =3or s 1105 N Taq St
e e L T s .5’
- Taq D 1D 10 7
Extension Continued
s < 4l s < Apply Excitation
Ay, > > & Wavelength
Y — R N ID aq
-
Tag — 4« 10 T Bl —— — 3
—~—:“' 4 ‘-S‘_
P ; J
Repeat
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TagMan Chemistry During PCR

llumination of intact probe R’ Reporter (FAM)
R\_@ results in FRET (no fluorescence @& Quencher

from reporter)

F R Q ;
—— \—Q During PCR, probe hybridizes
to target sequence
- galsed

R R

___)(_@ Probe is displaced by polymerase

during extension

R
£ -
—’___@ Reporter cleaved from quencher

via 5’ + 3’ nuclease activity of
polymerase

= Ilumination of free reporter
- @ results in unquenchable
fluorescence

Fluorescence Curve
m  As in traditional PCR, amplification during real-time qPCR occurs in distinct

stages:
— Initial
— Logarithmic
— Plateau
0.25
0.2 N
g 7 Logarithmic
2 0.154 phase
g "7 Initial phase
0,05 Plateau
- phase e
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Fluorescence Curve: Initial Phase
®  Product is generated but fluorescence remains at background levels
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Fluorescence Curve: Logarithmic Phase
m  Fluorescence rises above background levels during exponential accumulation
of product
m  Fluorescence increases in direct proportion to the amount of amplified product
present

Logarithmic

phase \
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g
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Fluorescence Curve: Plateau Phase

m No significant increase in DNA quantity or fluorescence due to the fact that
one or more of the reaction components has been depleted

Fluotescence

0, os.«: Plateau
: phase
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PCR Amplification Real Life
m Efficiency is not 100%
m  Enzyme gets tired
m  Primers lose the race to template

\

Target DNA

+
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PCR Amplification Curve

— —_— ans
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Cycle

PCR Amplitication v= Cycle: 4 03 015Y BREAMSS opd

Melt Curve
What is it?
m  Melt Curve refers to programming a slow change in temperature so that you
may determine the temperature at which the DNA helix separates into two
strands - or “melts” apart.

®  This temperature is referred to as the “Tm” or melting temperature for that
piece of DNA.

Melt Curve
How do you make it happen?

®  The most common way to program a melting curve is to slowly increase the
temperature (by 0.5 degree or less) per repeat.
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Melt Curve
m  Running a Melt Curve at the end of a Real Time PCR experiment using SYBR
green allows us to check to see if there is any non-specific source of
fluorescence in the PCR
~ Identify presence of Primer-Dimers
— Identify presence of non-specific amplicon

Threshold Cycle (C,) is the point of the amplification
reaction at which the fluorescence rises significantly
above the background.

Threshaold

Baseline

==  Sample

What to do with Threshold Cycle (Cr)?

m Ctis correlated to the starting amount of template
— If you have twice the template, you get to Ct one cycle earlier
— If you have half the template, you reach Ct one cycle later

m  There is a linear relationship between the log of the starting amount of
template and the corresponding threshold cycle during real-time PCR

2200 1 1 2200
2000 1 1 2000
a0} Which one R S
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most? . 1 oo
s fia s i \ 2 H e
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Standard Curve
®  Given known starting amounts of the target nucleic acid, prepare  Serial
Dilutions from a known sample
m A Standard Curve can be constructed by plotting the log of starting amount
versus the threshold cycle
m  The Standard curve can be used to determine the starting amount for each

unknown sample
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OVERVIEW

tissue

4

extract RNA

4

copy into cDNA
(reverse transciptase)

4

do real-time PCR

4

analyze results
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Figure 8-34. Molecular Biology of the Cell, 4th Edition.
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Avian Influenza
Food Safety Implications

Amani Khudeir
DVM-MSc
Food Hygienist
MoA-Jordan
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Avian Influenza;
Food Safety Implications

Amani Khudeir
DVM-MSc - Food Hygienist - MoA-Jordan

UN-FAO & WHO:

m Chicken and other poultry are safe to eat if cooked properly, according to a joint
statement by the UN Food and Agriculture Organization (FAQO) and the World
Health Organization (WHO) issued to national food safety authorities.

m However, no birds from flocks with disease should enter the food chain.

FAO/WHO made the statement to clarify food safety issues in

relation to the current avian influenza crisis:

m In areas where there is no avian influenza outbreak in poultry, there is no risk
that consumers will be exposed to the virus via the handling or consumption of
poultry or poultry products.

FAO/WHO said:

m Cooking of poultry (e.g. chicken, ducks, geese, turkeys and guinea-fowl) at or
above 70°Celsius throughout the product, so that absolutely no meat remains
raw and red, is a safe measure to kill the H5N1 virus in areas with outbreaks in

poultry.

This ensures;
m That there is no active virus remaining if the live bird has been infected and has
mistakenly entered the food chain.

To date,
m There is no epidemiological evidence that people have become infected after
eating contaminated poultry meat that has been properly cooked.

Health Canada:

m Health Canada advises that poultry products and eggs from areas experiencing
an outbreak of avian flu do not pose a risk to human health for avian flu.

m The virus is known to be killed at temperatures above 72°C, however, Health
Canada recommends

m (cooking whole poultry to 85°C and other poultry products and eggs to 74°C to
ensure microbial food safety).
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Poultry:

m From the information currently available, a large number of confirmed human
cases of avian influenza acquired their infection during the home slaughtering
and subsequent handling of diseased or dead birds prior to cooking.

m FAO and WHO emphasize that in the process of killing and preparing a live bird
for food, slaughtering poses the greatest risk of passing the virus from infected
or diseased birds to humans.

m However, highly pathogenic viruses, such as the HSN1 strain, spread to virtually
all parts of an infected bird, including meat.

m Proper cooking at temperatures at or above 70°C 1n all parts of the product will
inactivate the virus.

Exposure to the virus:

® When a diseased bird is slaughtered, defeathered and eviscerated, virus from the
bird can transfer to humans through direct contact.

m Infected poultry excrete virus in their secretions and faeces.

m Exposure might also occur when the virus is inhaled through dust and possibly
through contact with surfaces contaminated with the virus.

m In areas where marketing of live birds is common, the practices of home
slaughtering, defeathering, and eviscerating increase the exposure to potentially
contaminated parts of a chicken. These practices therefore result in a significant
risk of infection in areas with outbreaks in poultry.

Thus;
m Good hygienic practices during preparation and cooking poultry at temperatures
of 70°C or above will further contribute to the safety of cooked poultry meat.

Eggs:
m Highly pathogenic avian influenza virus can be found inside and on the surface
of eggs laid by infected birds.

m Although sick birds will normally stop producing eggs, eggs laid in the early
phase of the disease could contain viruses in the egg-white and yolk as well as
on the surface of the shell.

m Proper cooking inactivates the virus present inside the eggs. Pasteurization used
by industry for liquid egg products is also effective in inactivating the virus.

— Egg white 53°C / 3-5 min
— Whole egg and egg yolk 65 °C/ 3.5 min

m Eggs from areas with outbreaks in poultry should not be consumed raw or

partially cooked (i.e., with runny yolk), FAO/WHO advise.
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To date,

m To date, there is no epidemiological evidence to suggest that people have been
infected with avian influenza by consumption of eggs or egg products.

Recommended good hygienic practices to reduce exposure to the

virus in areas with outbreaks in poultry:

m No birds from flocks with disease should enter the food chain.

® Do not eat raw poultry parts, including raw blood, or raw eggs in or from areas
with outbreaks in poultry.

m Separate raw meat from cooked or ready-to-eat foods to avoid contamination.

— Do not use the same chopping board or the same knife.

— Do not handle both raw and cooked foods without washing your hands in
between and do not place cooked meat back on the same plate or surface it
was on prior to cooking.

— Do not use raw or soft-boiled eggs in food preparations that will not be heat
treated or cooked.

m Keep clean and wash your hands.

m After handling frozen or thawed raw poultry or eggs, wash your hands
thoroughly with soap.

m Wash and disinfect all surfaces and utensils that have been in contact with the
raw meat.

m Cook thoroughly:

— Thorough cooking of poultry meat will inactivate the virus.

—  Either ensure that the poultry meat reaches 70°C at the centre of the
product (“piping” hot); or
— that the meat is not pink in any part.
— Egg yolks should not be runny or liquid.
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Influenza A virus
=Family: Orthomyxoviridae
*Negative sense single strand RNA genome
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NP
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An avian flu infected humans recently. It could combine with
human flu to produce a lethal new virus.

- o
EHEUMAN FLU VIRUS
Also covered with
spikes, this virus is
contagious but
usually not fatal.

The HS and N1 spikes
help the virus invade
cells that line the
gastrointestinal tract
of chickens. The virus
is deadly.

If somecone were infected with both viruses at once, the genetic
marerial could reassort to create a deadly new contagious virus.
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Lab Tests
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Definition Al

Viral classification and genetic composition

Family: Orthomyxoviridae

Genus: Influenza

Virions 80 to 120 nm in diameter

May be filamentous

Eight different segments of negative-stranded RNA; allows for genetic
reassortments in single cells infected with more than one virus and may
result in multiple strains that are different from the initial ones (Voyles
2002)

Types: A, B, and C

Type designation is based on the antigenic character of the M protein
located in the virus envelope and the nucleoprotein within the virus
particle.

Influenza A virus causes human, swine, equine, avian, and marine
mammal influenza and is the type associated with pandemic disease in
humans.

Influenza B virus causes disease in humans only.

Influenza C virus causes a relatively mild illness in both humans and
swine and occurs uncommonly.

HPAI and LPAI are caused by influenza A viruses.

The virus envelope glycoproteins have hemagglutinin (HA) and
neuraminidase (NA) activity; these characteristics are used to subtype
the A, B, and C viruses.

For influenza A viruses, there are 16 different HA antigens (H1 to H16)
and nine different NA antigens (N1 to N9).

All 16 HA and 9 NA subtypes of influenza A can be found in avian
populations; however, only subtypes H5 and H7 have caused HPAI.
The H5 and H7 strains also are identifiable according to a nucleic acid
sequence at the hemagglutinin cleavage site.
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Epidemiology Transmission

Routes of infection include: = _<lb Llayl 3k

Oral

Conjunctival

Respiratory

Vertical transmission is not known to occur

Common modes of infection include: sl JEBY daslill 3 )kl

Direct transmission through secretions (feces, respiratory secretions) of

infected birds

= Broken contaminated eggs in incubators infecting healthy chicks (OIE
2002)

» Movement of infected birds between flocks

= Fomites such as contaminated equipment, egg flats, feed trucks, and
clothing and shoes of employees and service crews (Beard 1998)

= Contact with infected wild birds and waterfowl

= Fecal contamination of drinking water

» Garbage flies (suspected of transmitting the virus during the 1983-1984
epidemic in Pennsylvania) ( Beard 1998)

= Airborne transmission if birds are in close proximity

= The disease is highly contagious. One gram of contaminated manure

can contain enough HPAI virus to infect 1 million birds.
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