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Historical Perspective

• Before 1918 influenza was not seen in pigs. (Cedar 
Rapids Swine Show)

• Human Influenza A (H1N1) virus in 1918 killed 40-50 
million worldwide.  Same time herds of swine had 
clinical similar presentations

• 1931 (Robert Shope) demonstrated in a mouse 
model serum from humans older than 12 could 
protect mice from the “swine “ flu.

• This suggested that swine flu influenza virus (or an 
antigenically similar one had been in circulation in the 
human population and had originated from the 1918 
pandemic



Historical Perspective-2
• Influenza A (H1N1) abruptly disappeared from 

humans in 1957 and was replaced by new virus that 
combined genes from H1N1 and an avian virus 
(H2N2).  H1N1 was not detected again until 1977.

• Serologic evidence of swine flu infection in humans 
was first documented in 1958

• Isolation of swine influenza virus from a human 
occurred in a pig farmers (Hodgkin’s Disease in 
1974.

• Infection of humans with swine influenza A (H1N1) 
virus usually goes unrecognised as similar illness

• Transmission of swine influenza to humans continues 
sporadically and is related to occupational and 
environmental exposures



Historical Perspective

• Jan 1976 Army Base in New Jersey had outbreak of 
H1N1 influenza (230 cases and 1 death)

• This virus had a low transmission rate so not at 
pandemic rate.  Insufficient to ignite a pandemic in 
the civilian population

• The re-emergence of swine influenza (H1N1) at Fort 
Dix led to implementation of a mass vaccination 
program which resulted in:

• 40 million vaccinations
• 532 cases of Guillian-Barre syndrome
• 32 deaths



Historical Perspective

• In November 1977 H1N1 strain re-emerged in 
the Soviet Union, Hong Kong and North 
eastern China.  The strain was similar to the 
1950 H1N1 strain but dissimilar to the 1947 
and 57 strains.

• Thought the emergence was probably the 
result of an accidental release from a 
laboratory source in the setting of waning 
population immunity to H1N1 antigens



Critical Care Services 
and H1N1 in 2009

• As of Sept 9, 2009 there were 277,607 cases 
of confirmed H1N1 world-wide and 3205 
deaths.

• The reported incidence of infection with the 
2009 H1N1 virus during winter in Australia 
and New Zealand was 8 times that reported 
in the same time period in the United States

• This resulted in a substantial increase in 
demand for hospital services, particularly 
critical care services



Australia’s Response
• WHO declared a “public health emergency of international 

concern” on April 25, 2009 after emergence in Mexico of 
pandemic influenza A (H1N1) virus.

• Australia then activated its Health Management Plan for 
Pandemic Influenza.

Over the next 6 weeks :
– Implemented border control (visitors symptoms of Influenza)
– Contact with someone with severe respiratory illness
– At risk groups were targeted for early outpatient-based antiviral 

therapy and primary care physician follow-up
– Stockpile of antiviral medications were released
– Protective clothing to GPs
– Self-quarantine at home if Influenza type illness
– Launching public awareness programmes





• Consultations for influenza-like illness in 
general practice peaked at 34/1000 
consultations

• Percentage of positive isolates peaked at 38 
to 65% with 2009 H1N1 virus accounting for 
90% of Influenza A isolates by week 8

• Rate of absenteeism from work and school 
was similar to 2007 flu season

• Rate of hospitalisation was 23/100000 
population





ANZICS Influenza 
Investigators

• Performed a multicentre study involving 187 
ICUs in Australia and New Zealand (all 
centres-Adult and Paediatric)

• 1879 beds in total
• Period from June 1st to August 31st identified 

all patients admitted to ICU with confirmed 
infection with 2009 H1N1 (PCR or serology).  
Had mandatory reporting

• Seasonal subtypes (pre-existing H1N1 and 
H3N2) were confirmed by PCR





Results

• Incidence of ICU admission for 2009 H1N1 
influenza during winter of 2009 was 28.7 
cases/million of population (387 cases)

• Number of patients admitted into ICU over 
previous years for seasonal subtypes of 
Influenza A (H1N1) in same time period were:

• 2005 57 cases
• 2006 33 cases
• 2007 69 cases
• 2008 69 cases
• 2009 37 cases







Results-2
• 64% of patients underwent mechanical 

ventilation (median of 8 days)
• Of the 456 patients who underwent 

mechanical ventilation 53 (11.6%) were 
treated with extracorporeal membrane 
oxygenation (2.1/million)

• Median duration of treatment in hospital was 
12.3 days

• The peak percentage of ICU bed occupied by 
patients with 2009 H1N1 influenza ranged 
from 8.8-19% across ICUs





Discussion

• The number of ICU admissions due to 
Influenza A in 2009 was 15 times the number 
in recent years

Groups at Increased Risk
– Infants <1 and adults 25-64 
– Pregnant women
– Adults with BMI>35
– Indigenous Australian and New Zealand 

populations

• In-hospital mortality was approximately 16%



Discussion
• The greatest effect on ICU resources in 

a given region occurs approximately 4 
to 6 weeks after the first confirmed 
winter ICU admission and the extra 
work lasts several weeks

• The proportion of deaths was no 
different to that previously reported for 
seasonal influenza however the deaths 
were primarily in the younger age group



Summary
• Distinguishing features of outbreak was:
• the young age (median,42 years)
• Mean age of patient who died was 53 (usually 

83)
• Number needing ICU (3.5/100000)
• Number of cases (387 vs 57)
• Peak of the pandemic last 3 weeks
• Despite above there was spare capacity in 

ECMO equipment and ICU beds



Summary

• The lower than expected death rate 
may have been attributable to:
– Success of the public health measures

– Early use of the antiviral medication
– Sensitive organism to antiviral

– Natural history of the disease (mild to 
moderate )


