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* Isolation from humans of a novel subtype of
influenza, to which the general population has
little or no immunity.

- Demonstrated ability of the virus to replicate
and cause disease in humans.

» Efficient spread from person-to-person,
expressed as sustained chains of transmission
causing community-wide outbreaks.



Hancock et al NEJM 2009
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Cauldwell et al / Gen Virol 2014
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Schrauwen and Fouchier Emerging Microbes and Infections 2014
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Question Rank Risk element Weight
Likelihood of 1 Receptor binding 0.408
sustained properties
Euman e 2 Transmission in animal 0.242
uman - models
transmission
of the virus 3 Human infection 0.158
4 Genomic characteristics 0.103
5 Infection in animals 0.061
6 Geographic distribution 0.028
in animals
Impact to the 1 Disease severity 0.408
human L :
: 2 Population immunity 0.242
population of
sustained 3 Antiviral susceptibility 0.158
human to 4 Genomic characteristics ~ 0.103
human o
transmission 5 Receptor binding 0.061
of the virus properties
6 Human infection 0.028

Calculate weighted risk scores

Technical experts provide point estimates

& confidence scores- converted to
Confidence Coefficient scores

http://www.who.int/influenza/publications/TIPRA_manual_v1/en/




Year Country Subtype/pathotype Cases Fatalities
1959 us H7N7 HPAI 1 0
1978-79 us H7N7 LPAI ? 0
1996 England H7N7 LPAI 1 0
1997 Hong Kong H5N1 HPAI 18 6
1999 China HON2 LPAI 5 0
1999, 2003 Hong Kong HION2 LPAI 3 0
2002-03 us H7N2 LPAI 2 0
2003 Hong Kong H5N1 HPAI 5 2
2003 Netherlands H7N7 HPAI 89 1
2004 Canada H7N3 HPAI 2 0
2004 Egypt H10N7 LPAI 2 0
2003-2017 16 countries H5N1 HPAI [ 859 453 }
2013-2017 China H7N9 LPAI 1533 592
2014 Taiwan H6N1 LPAI 1 0
2014 China H10NS8 LPAI 3 2
2014-2017 China H5N6 HPAI 16 6

Sources: Perdue & Swayne (2005) Avian Dis 49:317 and EID Weekly Updates (2004) 2(18), 2, WHO



(https://wwwnc.cdc.gov/travel/notices/watch/avian-flu-h7n9)



De Vries PPath 2017



Su Trends in Microbiol 2017
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1997 HK human isolates  --RERRRKKR*GLF
2003/7 human H5 isolates .. RERRRKKR*GLF

The presence of multiple basic amino acids adjacent
to the HA cleavage site increases the tissue range of
the virus in birds



* In mice and ferrets, the presence of the H5 HA MBS was associated
with

lethality

significantly higher virus titers in the respiratory tract,

virus dissemination to extrapulmonary organs

lymphopenia

significantly elevated levels of pro-inflammatory cytokines and chemokines
inflammation in the lungs

 |n AGMs,

neither H5N1 nor AH5N1 virus was lethal and neither caused clinical
symptoms.

The H5 HA MBS was associated with mild enhancement of replication and
delayed virus clearance.

Thus, the contribution of H5 HA MBS to the virulence of the HPAI
H5N1 virus varies among mammalian hosts and is most significant
in mice and ferrets and less remarkable in nonhuman primates.

Suguitan et al J Virol 2012



*A/Guangdong/175F006/2017 Ke et al EIDj 2017



Virulence in animal models:

« Mice: Both HPAI and LPAI are lethal for mice; titers of
HPAI>LPAI in RT; HPAI spread to the brain

« Ferrets: Both HPAI and LPAI replicated to high titers in the
resp tract; HPAI cause more severe lung lesions than LPAI;
both spread to the brain

« Cynomolgus macaques: Both HPAI and LPAI caused
no/mild clinical signs; replicated similarly

Transmissibility in ferrets: No difference in transmissibility
but some HPAI experimentally-infected and recipient
animals died.

GD/3, isolated from a fatal human case treated with oseltamivir
+ recombinant GD/3 with and without NAI resistance mutation
Imai et al Cell Host & Microbe 2017



» Difficulty in applying genetic data for risk assessment

due to context (Herfst mSphere 2018) - used 3
phenotypic assays for HSN6 viruses that were associated
with transmissibility of H5N1 viruses by the airborne

route in ferrets:
- receptor binding using resialylated RBCs,

- HA acid stability
- polymerase activity

» Difficult to get quantitative data from ferret transmission
studies

* Virulence and transmissibility may not be linked - in
animal models or in people (PISA)



Pandemic Influenza Severity Assessment (PISA): A WHO guide to assess the severity of influenza epidemics and pandemics.
Geneva: World Health Organization; 2017.
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