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Vile cU UV dl V O

- Continually — yearly
~ epidemics
= Drastically — sporadic
= pandemics

. Negative single-stranded RNA
virus

* 8 gene segments code for 10
proteins




. types A and B cause
__ nlﬂcant disease in humans “j

Types B and C limited to
—humans

* Type A viruses
— More virulent
— Affect many species
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86t multiple species
_—' umans

=« Birds (wild birds, domestic poultry)

.?_f-__—;:— -~ * Other animals: pigs, horses, dogs, marine mammals
(seals, whales), ferrets, tigers

« Subtypes based on surface glycoproteins
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IEREaAVviruses categorized by.subtype

Biassified according to-two surface proteins

Hemagglutinin (H) — 16 known
- — Site of attachment to host cells
- — Antibody to HAis protective

BNetraminidase (N) — 9 known
B Helps release virions from cells
== — Antibody to NA can help modify disease severity




=+ Point mutation in viral RNA
~ + Continuous process
« Cause of seasonal epidemics
* Immunity may be strain specific
» Vaccines must be updated each year
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fo emergence of a new human
through:

—— A'pandemic can occur if:

and virus transmission occurs among humans
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Non-human
virus
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$91918-19 (HIN1) Entirely Avian origin
~ 40 million deaths worldwide

| ' - 1957-58 (H2N2) Avian-Human reassortant
~ 1-2 million deaths worldwide

* 1968-69 (H3N2) Avian-Human reassortant
~700,000 deaths worldwide
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s antemic Period

{'hase 1: No new Influenza virus subtypes in humans

Phase 2: No new virus subtypes in humans; animal
subtype poses a risk of human disease




Phase 3: Human infection with novel virus: no instances

= of human-to-human spread

Phase 4: Small, localized clusters of human-to-human
spread (current status)

Phase 5: Larger clusters, still localized; virus adapting
to humans
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Post Pandemic Period

Recovery Phase
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Objective of Samples Collection

1. Perform a timely laboratory diagnosis for all

influenza viruses
- Isolation of virus (culture)
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- appropriate storage before laboratory testing
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= Upper respiratory tract
. -0 v DNAarvnaec 08 (v bS
5 — Nasopharyngeal swabs or aspirate

: * EOWer respiratory tract (for intubated patients)
~ — Tracheal aspirate
— Bronchoalveolar lavage

* Blood
— Sera (acute and convalescent)
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T

Bt0at-& naso-pharvnaeal swab

\cute phase to detect the virus - befé-fe or within 3 days of onset
Of symptoms

Serum sample

= — Acute phase sample = 7 days at least after symptoms

* Whole blood (plasma)
— Viral RNA detection = 7 to 9 days after symptoms development

16



9/17/2009

incubatian! artibody detection
SRS N 7CR ——
- artigen detection J cutture

antiody response

FrT T T T T LI D A D I R A B N B B
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Days after onset of illness
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- TS Viral RNA may be detectable in blood

Virus may be detectable in throat
and/or nasopharyngeal swab

Virus may be detectable
In fracheal aspirate

Antibody increasingly - ——
detectable in blood

40 1 2 3 4 5 8 7T & 0 10111213 1416 18 17 18 10 20 21 22 23 24 26 26 27 28 20 20
Diys ==

Onsel ol symploms

Virus excretion, viral RNA in blood and antibody response in

H5N1 infection in humans
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v Collecting Posterior

Pharyngeal Swabs
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a Dacron swab from the stem-end of the packaging
pe careful not to touch the swab tip;

= —Remove swab and insert the entire tip of the swab into the
throat. Use gentle sweeping motion to swab the posterior
pharyngeal wall and tonsillar pillars. Have the subject say
“aahh” to elevate the uvula. Avoid swabbing the soft palate
and do not touch the tongue with the swab tip;
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tip in the viral transport
eway oward the bottom of the

W|pe scissor with 70% alcohol if they were used to cut the
swab stem;

8. Label the tube with appropriate information
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Throat is swabbed
in the area of
the tonsils

Sampling area for the posterior pharyngeal swab
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Collecting Naso-

Pharyngeal Swabs
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: sert a flexible, fine-shafted polyester swab into the nostril
=and back to the naso-pharynx. The swab should be slid
3 stralght into the nostril with the patient’s head held slightly

~ toward the auditory pit and will need to be inserted at least
9-6 ¢m in adults to ensure that it reaches the posterior
pharynx. Do not use rigid shafted swabs for this sampling
method - a flexible shafted swab is essential;

3. Leave the swab in place for a few seconds;

4. Withdraw slowly with a rotating motion;
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~=0) en the vial and place the“swab tip in the viral transport media
toward the bottom of the vial;

or snap the stem of the swab so that the swab remains in
_ .; ithe vial and the cap can be screwed on tightly. The ent|re swab

"._" - .A second swab should be used for the other nostril and put into
the same vial.

Wipe scissor with 70% alcohol if they were used to cut the swab
stem;

Label the tube with appropriate information
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Soft palate

Palatine tnnsil—_:_'_'.‘;.‘

Trachea

Esophagus

Sampling area for the Naso-Pharyngeal Swab
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= L|qU|d Nitrogen (suitable for both virus isolation and
PCR).
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*Detection of immune antibody
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/iral culture
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ptained for identification and for further antigenic
netic characterization

=« Provides results in 4-10 days
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Type virus using WHO antisera
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riginal specimens

- *Monoclonal antibodies; Indirect IF Staining of Cells From Tracheal Aspirate

-WHO Influenza reagent kit

. : Anti-H5 5
-Commercially available L Anti-H3

Anti-A/NP

33



9/17/2009

RT PCR — agarose gel

Y S L PR vawd paa rrea PR S
fluorescence [ - :

# cycles
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) tect presence of immune antibody

= ';§éfoconversion (>4fold) should be observed

e

-Retrospective confirmation of infection

-sera must be collected at optimum time to detect antibody
response
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ifirmatory diagnostic testing by rRT-PCR
us isolation

*\/irus isolation
*Antigenic, genetic and antiviral resistance characterization
*Testing by rRT-PCR (if necessary)
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"1_'-=--Support early identification of novel influenza viruses and
disease
—Avian influenza cases in humans
—Onset of pandemic influenza
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= —

= *live-attenuated influenza vaccine
- ® jpactivated vaccine

38



9/17/2009

—  «Antiviral resistance assessment

*Assess immune response in humans to seasonal
and potential pandemic viruses
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