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Antigenic type

RNA segments

Surface
glycoproteins

Genetic variability

Human Disease

Known hosts

A
8

Hemagglutinin (1-16)

Neuraminidase (1-9)

Drift and shifts

Pandemic, epidemic,
sporadic

Humans, swine,
horses, poultry, sea
mammals, several
avian species

B
8

Hemagglutinin
Neuraminidase

Drifts

Epidemic, sporadic

Humans

7

HEF: hemagglutinin
esterase fusion
protein

Drifts

Sporadic

Humans, swine
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= Seasonal flu:

AR 2009 H1N1, H3N2

BZY : yamagata - victorial lineage
" HTRIARLTER

Poultry:

CH

Most common, but low pathogenic: H6N1
High pathogenic
* Hg subtype: HgN2, HgN3, H5N8
Human:
H7Ng
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Hemagglutinin: especially
Hi-H16

Neuraminidase
N1i-Ng
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Reassortment
Accumulation of mutation




Ry(TTEARD R R i il SR AOmA T
= Species barrierfVJJF[A :

Sialic Acid (Galactose

: cCoo

T 1
oH
5 2--6 Iunkage(hUman)
(@] ?\mﬂ—ﬁlume
4 3
NH™> HO

\"/ HO
o]
\ﬁb A
= A[EE K
- leading to reassortment of genes and new

reassortment -

| g% E/\] ﬁi /‘é | \ Transmission of avian

2-3 linkage(Dird)

Evolution of New Influenza Virus

- cross infection of human & avian
influenza in pigs

influenza virus by stool

Transmission of human flu
to pigs by aerosol

= Both receptors

New flu virus
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J
Bird-to-human
transmission of HIN1 virus

All 8 genetic segments
thought to have originated
from avian influenza virus

1957 “Asian influenza”

H2N2 influenza virus

H2N2 HIN1
avian virus human virus

3 new genetic segments from
avian influenza virus introduced
(HA, NA, PB1);
contained 5 RNA segments
from 1918

1968 “Hong Kong influenza”

H3N2 influenza virus

H2N2

H3 avian virus human virus

AT

2 new genetic segments from
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments
from 1918

Next pandemic influenza

Avian virus

or

H3N2
human virus

Avian virus

All 8 genes new or further
derivative of 1918 virus




Classic

swine
HIN1

Human
H3N2

Avian

2009 Human H1N1

North American swine
H3N2 and HIN2

2000 2009

Figure 1. History of
Reassortment Events
in the Evolution of
the 2009 Influenza A
(H1N1) Virus.

Trifonov V, et al. N
EnglJ Med 2009
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= Laboratory findings
Leukopenia
Lymphopenia
Thrombocytopenia
Abnormal liver function
Abnormal renal function

hyperglycemia
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= Rapid antigen test

= Virus isolation

= RT-PCR

= Specific antibody reaction

= Microarray
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ZJ12-like
(H7N3)

KO14-like
(H7N9)
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(H7N9)

Unknown
host

A/Anhui/1/2013
(H7N9)like

Gao R, etal. N EnglJ Med 2013.




Clinical Manifestation of
H7N9 Infection

= |nitial presentation:
Fever, cough, headache, myalgia, chills, malaise
No upper airway symptoms

= Progression:

5 —7 (3 —14) days later, persistent high fever

Dyspnea, hemoptysis, pneumonia, ARDS, septic shock,
multi-organ (?) failure

Decrease of viral load: 15— 20 days after onset

= Laboratory findings:
Leukopenia/lymphopenia; CK, GPT, Cre, LDH, CRP_E-Ff
Leukocytosis, marked elevation of cytokines while ARDS




Complication of H7N9 Infection

= Usual complication
Pneumonia, ARDS
Rhabdomyolysis
Acute renal failure
Encephalopathy
Superimposed bacterial infection / sepsis

= Mortality rate:
45/135 = 33.3%




2 World Health
Hll ¢ Organization
Influenza Laboratory Surveillance Information generated on 18/04/2019 07:35:19 UTC
by the Global Influenza Surveillance and Response System (GISRS)

Global circulation of influenza viruses

Number of specimens positive for influenza by subtype
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Hll Influenza Laboratory Surveillance Information generated on 18/04/2019 07:33:27 UTC
by the Global Influenza Surveillance and Response System (GISRS)

South-East Asia Region of WHO

Number of specimens positive for influenza by subtype
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World Health
Organization

Influenza Laboratory Surveillance Information
by the Global Influenza Surveillance and Response Systam (GISRS)

Thailand

Number of specimens positive for influenza by subtype
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[ Surveillance in Taiwan CDC
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