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Fig. 2 Immunohistochemical analysis of respiratony tract tissues of ferrets inoculated with seasonal or 2009 AHTM1Y influenza virus, collected at 3
days after inoculation. Tissue sections of the nasal turbinates (A), trachea B), and bronchi (Crwere stained with a monoclonal antibody against
influenza Avirus nucleopratein, which is visible as a red-hrown staining. 10 animals inoculated with seasonal influenza virls, anly cells inthe nasal
turhinates stained positive for nucleoprotein, whereas in animals inoculated with 2009 AH1M1) influenza virus, cells in the nasal turbinates, trachea,
and bronchi stained positive. See fig. 52 for data taken at T days atter inoculation.
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» 4 g 5N # csialic acid (Sia) a2-3 galactose (Gal)
linkage in the sialyllactosamine structure of sugar
chains.

o X ypHINI, H3N2:}§ai . Siaa2-6 Gal structure



( Influenza Virus Electron Micrograph

The Influenza virus magnified over 150,000 times normal size.

Aufbau des Influenza-Virus shpigler/ infografiiadienst.de
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Hemagglutinin Subtypes of
Influenza A Virus
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Neuraminidase Subtypes of
Influenza A Virus
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low pathogenic Al (LPAI) {EZ0E 1
highly pathogenic Al (HPAI) S &K 1
(first recognized in Italy in 1878)
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Sudden death without clinical signs%*
Lack of energy and appetite =%+ %, 8 5 £
Decreased egg production & * F %
Soft—shelled or misshapen eggs -3 % fiv &% % )

Swelling of the head, eyelids, comb, wattles,
and hocks Ep <R, 355, pL A, B & "8 'k

Purple discoloration of the wattles, combs, and
legsd! n mx

Nasal discharge /=3 i#
Coughing, sneezing *%¥K, +7 78 i#
Lack of coordination #¢ &7 433
Diarrhea "&8.9




. . . . . . . . Status as of 8 June 2007
Areas reporting confirmed occurrence of HSN1 avian influenza in poultry and wild birds since 2003 Latest available update
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Russian Federation

United,;(ingdom
of Great Britain
and N in Ireland

Mongolia

Islamic Republig .
of Iran

Bangladesh ., %=

Céte d'lvoire

- Areas reporting occurence in poultry

Areas reporting occurence only in wild birds 2,400 Kiometers

\y’ \{, World Health The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever ~ Data 50}"095 World Organisation for Animal Health (OIE)
{ﬁ l‘z\’ Oruanization on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, and natlor_lal gov_ernments ]
W Vg or concerning the delimitation of its frontiers or houndaries. Dotted lines on maps represent approximate border lines for which Map Production: Public Health Mapping and GIS

©® WHO 2007. All rights reserved  there may not yet be full agreement. Communicable Diseases (CDS) World Health Organization



Areas with confirmed human cases for avian influenza A(H5N1) reported to
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ﬁ' Azerbaijan
Cazes: 8 L
Deaths: 5 China

Cases: 43
Deaths: 28

Bangladesh [ .f -

Pakistan Cazes 8 1:

Caszes: 3 Deaths: O
Myanmar

Deaths: 1
Cases: 1
Deaths: O
£
Djibouti
Thailand

Cases 1 '
Deaths: 0 L Cases 25
: Deaths: 17

Cases: 3
Deaths: 2

Cases 169
Deaths: 60

Nigeria
Cases 1
Deaths: 1
Indonesia
Cases: 1892
Member State . Deaths: 160

Cases: cumulative number
Deaths: cumulative number

‘- Areas with confirmed human cases for avian influenza

Thie deslgnalons e mployed o b presentalon of B ma kid in s pob Bzalon do nalimply B expre sslon orany

WHO, 2003-2013"

Lac People's
Democratic Republic
Cases: 2

Deaths: 2
s

[

Viet Nam
Cases: 123
Deaths: 81

et

- .
All dates refer to onset of illness
oplrlon whalkioever on e parlof e Wordd Hea h Srganizabonconcerning be lega slabs otany ouniy, erdbory, :
Data as of 01 Februaw 2013 clly of areaof ofll bciles, of COneerring 1 delimika kon otl Tonlers of boureark 5. Do lkd and daste d Ines on e Y
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O WHO 2013, Allrighls reserved

Source: WHOMHIP



Cumulative number of confirmed human cases for avian influenza

A(H5N1) reported to WHO, 2003-2013

T 2003-2009* 2010 2011 2012 2013 Total
cases deaths | cases deaths | cases deaths | cases deaths | cases deaths | cases deaths
Azerbaijan g ] 8 ]
Bangladesh 1 2 3 5]
Cambodia 4 [ 1 1 8 8 3 3 5 a 30 27
China a8 25 2 1 1 1 2 1 2 2 45 30
Djibouti 1 1
Egypt a0 27 24 13 39 15 11 4] 1 1 170 61
Indonesia 162 134 2] 7 12 10 g 4 192 160
Iraq 3 2 3 2
Lac People's
Democratic Eepublic 2 2 2 2
Myanmar 1 1
Migeria 1 1 1 1
Pakistan 3 1 3 1
Thailand 25 17 25 17
Turkey 12 4 12 4
Wiet Nam 112 a7 7 2 4 2 123 61
Total 468 282 48 24 G2 34 32 20 12 11 622 3T

* 2003-2000 total figures, Breakdowns by year available on next table

Total number of cases includes number of deaths
WHO reports only laboratory cases

All dates refer to onset of iliness

Source: WHO/GIP, data in HQ as of 12 March 2013
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Continued Global Spread of H1N1
April 2009 - February 2010
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Origins of gene segments, 2009
A(H1N1) virus

Gene Segments, Hosts,
and Years of Introduction

~1998 PB2, PA

PB2, PA

Triple

1 k ’ Reassortant PB2
~1968 | ~1998 |
~1918 Classical
} Swine
~1979 i Eurasian 2009 A(H1N1)
} Swine

(Garten, et al Science 2009)
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0. 007%-0. 045% (Harvard epidemiologist)
~0.75%  (CDC data)
>1% (WHO data)



H7N9 Virology

The HA gene is genetically distinct from the HA gene of other
H7 viruses.

The six internal genes are derived from influenza A(H9N2)
viruses circulating in birds in eastern Asia.

The NA gene is similar to the NA genes from influenza
A(H11N9) viruses detected in birds in previous years.



MNEEE R EL Influenza Type A (H5N1)

First appeared in humans in Hong Kong, 1997
Primarily associated with avian species

Fatal epidemic among Hong Kong poultry in 1997
18 total confirmed cases, with 6 deaths

Lee, Mak, Saw. Public Health and Epidemiology Bulletin. 1999;8:1-7.
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EVOLUTION OF NEW INFLUENZA VIRUS
HUMAN-HUMAN TRANMISSION
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\ Transmission of avian
influenza virus by stool

Transmission of human flu
to pigs by aerosol
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