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Agenda

• H5N1 HPAI -> current state and future risk

• Measles update
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Influenza History

• “ Influence”

• Hemophilus influenzae ( thought to be etiology for a long time)

• Reports of pandemics in the past ( 15th , 16th cenutries, 1918, 1957, 1977, 2009 etc)

• Isolated finally in 1933 ( A)  ferrets

• Flu B in 1939 and Flu C in 1950
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Influenza
Viruses
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Influenza 
viruses ( A, B, 

C, D)

Pandemic 
potential 

with 
Influenza A

Influenza 
pandemics 
happen 3-4 
times in a 
century

Last one was 
2009 H1N1 ( 
low impact 
pandemic)
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The Virus ( Influenza A)

• RNA viruses, belong to birds ( waterfowl)

• Plastic genome, easily adaptable 

• Gene reassortment ( mixing of gene segments between different 
subtypes of influenza viruses)

• Antigenic drift ( small changes, reason for yearly flu shots)

• Antigenic shift ( major change, only happens in type A, causes 
pandemics)
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Influenza A Viruses

• Further classified by H 
and N antigen types

• There are 16 H types and 
9 N types known

• Further clades and 
subclades
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Pathogenesis

• Hemagglutinin for entry 

• Neuraminidase for exit and 
destruction

• Avian and human influenza 
viruses tend to have 
different receptor 
localization
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Evolution

• Mixing in different animals ( 
Swine, Cattle) infection with both 
human and avian viruses

• In 2009 mixing happened within 
certain swine species  Novel 
H1N1

• One subtype then gains survival 
advantage
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A novel virus 
emerges 
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Transmission of H5N1 
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Bird to bird ( wild birds to domestic poultry)

Bird to mammal 

( identification amongst pets, decimation of seal populations)

Human to human ( rare, mostly common exposures and clusters)

Mammal to mammal ( domestic cattle) 
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What happened now

• Prior to this most cases, bird 
to human
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Current Situation

• Previously bovid animals weren’t thought to play a role

• Prior transmissions in Hong Kong, Indonesia, China were from birds to humans

• This is a significant change and a potential step towards more widespread transmission?

• Need population level serologic data to determine if silent spillovers have happened
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Current Situation

• Wastewater testing

• Have to be careful -> mixing of sewage 
from cattle farm runoffs  and human 
waste

• Doesn’t mean it’s a foodborne illness 

(milk)
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The pandemic puzzle
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Transmission 
between 
humans

( Not yet)

Infect 
humans

Novel 
virus



Transforming Care

Clinical 
illness

• Incubation ( 2-5 days, upto 7)

• URI symptoms with rapid progression to 
pneumonia and ARDS

• CFR  upto 50%, mostly young 
individuals 

• (not a true reflection)

• For cattle, mild illness

• Most birds --> GI illness
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Impact of Influenza Illness

• Death most severe and devastating outcome ( novel viruses)

• Economic impacts ( lost work days, missed schools)

• For H5N1 all control measures focused on culling of millions of animals

• Severe economic impacts --> decreased egg and milk production

21



Transforming Care

22



Transforming Care

23



Transforming Care

Treatment

• Supportive care mostly mild illness

• Secondary bacterial infections

• Oseltamavir, baloxavir, zanamivir
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H5N1 
Vaccines
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Oh what's the fuss then, 
there are vaccines!

• Mass production

• Rollout and allocation

• We know from COVID-19, its 
anything but smooth and 
equitable.

• All the while mutations and 
adaptation ongoing
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Bottomline

• Pandemic potential ( novel virus + 
can infect humans)

• The risk assessment from PHAC is 
low for general population

• But there has been no widespread 
testing of cattle here

• The key is early identification
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Measles, a re-emerging threat
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Measles

• Highly infectious acute viral illness 

• Measles has been described going back to 2,000 years 
(not novel)

• Virus identified in 1954

• Humans are only known reservoir (elimination is 
achievable and done)
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One of the most infectious viruses

• Transmitted via infectious aerosols (predominant) and respiratory droplets, as well as 
fomites

• Infectious particles can remain suspended for up to two (2) hours;

• 90% of non-immune people coming into contact with virus will develop the disease.

• SINGLE USE PPE

31



Transforming Care

Measles the Disease

• Incubation period of 7-21 days

• Pro-dormal phase (Cough, conjunctivitis, coryza, 
“bad URI”)

• Koplik’s spots 

• Measles rash 
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Manifestations of 
Measles in Children

PM Strebel, WA Orenstein. N Engl J Med 2019;381:349-357.
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Acute Measles Diagnosis

• Blood serology ( IgG and IgM)

• Urine PCR test 

• NP swab PCR test all sent at the same time

• If recent vaccination  important to know as vaccine virus can be 
distinguished via PCR.

• No Specific treatment

34



Transforming Care

Complications

• One out of every 1,000 measles cases will develop acute encephalitis, 
which often results in permanent brain damage.

• One to three out of every 1,000 children who become infected with 
measles will die from respiratory and neurologic complications.

• Subacute sclerosing panencephalitis  rare, fatal degenerative 
disease of CNS, seen 7-10 years after infection
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Epidemiology

• Large scale outbreaks before effective measles vaccine became 
available in 1963

• Measles eliminated from Canada -> 1998;

• Tight balance of community immunity and transmissions locally (95% 
vaccination rates or higher)
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Rota, P. A. et al. (2016) Measles

Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.49
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The number of estimated 
measles deaths globally by year 
(2000–2014)

• Adapted with permission from Perry, R. et al. Progress toward 
regional measles elimination — worldwide, 2000–2014. MMWR 
Morb. Mortal. Wkly Rep. 64, 1246–1251 (2015), CDC



Transforming Care

Measles 
in Canada
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Measles in 
Canada
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Current 
Measles 
outbreak
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Prevention

• Highly effective MMR vaccine

• Live attenuated vaccines (cannot give during pregnancy, 
immunosuppressed individuals)

• To be considered immune ( infection, or 2 doses of vaccine or 
serology)

• One dose: 93% effective

• Second dose 97% effective 
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What is 
happening 
now?
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Prevention

• Vaccine is the biggest player in curtailing measles outbreaks

• MMR vaccine is one of the few vaccines that can be used as 
post exposure prophylaxis for ‘catch up’ 

• Exposed and susceptible individuals can receive measles 
immunoglobulin as well in certain situations

• Yes breakthrough infections occur but rare and mild
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Why is this happening?
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Immunity

Gap

Vaccine 
Hesitancy
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Steps to Take
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Ensure everyone has had 
2 doses of MMR vaccine

Or evidence of immunity

Be aware of alerts and 
exposure notices sent 
out by Public Health/ 

IPAC

Within hospital, connect 
immediately with your 
IPAC team member  

even if patient not being 
admitted and just tested

Single use PPE

Fit tested seal checked 
N95 respirator with 

gowns, gloves and eye 
protection. PCRA
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Questions?

Masks under the 
chin, don’t protect 
anything!
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