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No Canadian data for past 20+  years !!!



Genetic data for Influenza C
(data from Sallene Wong)

Complete gene sequence of the 7 genes on 
C/Ann Arbor/1/50
Almost complete data on C/Nara/2/85 & 
C/Nara/82
Most recent entry is from France on 
C/Caen/BA1/2007
For the other influenzas …………..TNTC



Temporal Association with Infection in Children

Matsuzaki et al JID 2006



Influenza C & Hospitalization in Children

Matsuzaki et al JID 2006



Influenza A or C infection ??



Influenza C infection in Adults
200 patients with ILI (Oct 1994 – Nov 1995)

Mean age 24 years
Males 59, Females 141
Combination of serology & molecular tests

Hirsila et al JID 2001



Serological Data

Takao et al Lab Epi Comm 2001



The Influenza viruses

Influenza A Influenza B Influenza C
Genome 8 genes 8 genes 7 genes
Variants Subtypes Lineages Antigenic groups
Genetic 
expansion

Reassortment & 
Recombination

Reassortment & 
Recombination

Reassortment

Hosts Avian, human, animals Human, seals (dogs) Human, swine

Disease Pandemics & outbreaks Outbreaks Sporadic 
(outbreaks)

Clinical Mild to severe “mild to less severe” “mild”



Influenza C Basic Biology
Segment Gene Function

1 PB2 Polymerase subunit PB2
2 PB1 Polymerase subunit PB1

3 PB3 RNA polymerase
4 HEF Haemagglutinin-esterase-fusion protein
5 NP Nucleoprotein
6 M Matrix protein
7 NS1 Nonstructural protein 1

Segment Size Peptide(s) Function 
1 2341 PB2 RNA polymerase subunit 
2 2341 PB1 RNA polymerase subunit 
3 2233 PA RNA polymerase 
4 1778 HA Haemagglutinin 
5 1565 NP Nucleoprotein 
6 1413 NA Neuraminidase: release of virus 

1027 M1 Matrix protein: major component of virion 7 
 M2 Integral membrane protein - ion channel 

8 890 NS1 Anti-interferon protein/virulence factor. 
  NS2 “Virulence factor” 
 



Antigenic groups of Influenza C

Matsuzaki et al JCM 2007



Why do we not see more C ?
Lack of interest – even in text books (Fields Virology)
Virus is notoriously difficult to grow in cell lines

No obvious CPE
Needs a shell vial approach to culture
Best technique is embryonated eggs

Serology – acute & convalescent sera; not helpful on single 
samples



The Plan
Year 1: Develop and validate assay

Selection of samples (500 in total)
negative for the current panel of respiratory viruses, 
from children < 10 years old, 
taken at a hospital (agency designation =hospital) and 
collected between September 1, 2010 and April 30, 2011. 

Year 2: apply to a wider sample type
? TARRANT samples

Year 3: incorporate into respiratory algorithm



Outcomes & Questions 

Assemble some Real Canadian data
Define the patient population affected
Role in outbreaks
Association with hospitalizations
Seasonality ?
? Antiviral resistance
Grow up the virus !!
Genotype studies
Seroprevalence



Cing’ is Believin’

Questions ?
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