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What is influenza?



• Family orthomyxoviridae virus 

• Enveloped viruses – 80-120 nm, negative stranded RNA with 8 
different segments.  Allows for genetic reassortment when >1 

Influenza Virus --
virology

Source:  Aventis Pasteur

different segments.  Allows for genetic reassortment when >1 
virus infects a single cell 

• Types A, B, and C:  Significant differences in structure, genetics, 
organization, host range, epidemiologic and clinical 
characteristics

• Covered with surface proteins -- Hemagglutinin and 
Neuraminidase—used to subtype influenza A virus types.



Influenza A Virus

Hemagglutinin (H)–16 subtypes
(attachment, penetration)

Neuraminidase (NA)–9 subtypesNeuraminidase (NA)–9 subtypes
(release)

8 viral genes
(assembly, replication)

M2 protein
(penetration)



Influenza virus has an amazing ability to change:

• Antigenic “Drift”
– Comparatively minor change in H or N
– Why we need a new vaccine each year
– Causes “epidemics ”:  a higher than normal level in the population, 

Influenza – Constant evolution

– Causes “epidemics ”:  a higher than normal level in the population, 
within a region, country, or continent.  Usually short-term.

• Antigenic “Shift”
– Major change in H or N (usually in the H) thru mutation or 

reassortment
– Leads to “pandemics ” — new strain, little immunity in the 

population, epidemic spreading between continents.
– Usually prolonged
– Virulence due to other genetic changes (also through reassortment)



• Typical symptoms – fever, chills, myalgias, sore 
throat, cough, headache

• Most symptoms resolve in a week, cough may 

Influenza – Clinical Features

• Most symptoms resolve in a week, cough may 
persist for more than one week

• Symptoms may be prolonged in immuno-
suppressed patients



• Very young and elderly ³ 65 y; those with underlying 
illness

• Sinusitis, otitis, bronchitis

• Exacerbation of COPD, CHF, diabetes, etc.

• Influenza pneumonia, rare – 3-5 days 

Seasonal Influenza – Complications

• Influenza pneumonia, rare – 3-5 days 

• Superimposed bacterial pneumonia, common -- 5-10 
days

• Extrapulmonary complications -- rare 

– myositis, rhabdomyolysis, myocarditis, pericarditis, 
neurological syndromes (transverse myelitis, Guillain-Barrè
syndrome, encephalitis,  Reye’s Syndrome)



• Incubation period 1-4 days

• Virus first detected just before onset of illness. 
Virus usually not detected after 5 days.

Influenza - Communicability

• Transmission: primarily via respiratory droplets  
– person to person (hand-to-hand, hand-to-mouth)
– direct contact
– aerosols--sneezing, coughing, etc.

• 6 feet “zone of safety”



Survival of Influenza Virus on Surfaces

• Hard non-porous surfaces 24-48 hours
– Plastic, stainless steel

• Recoverable for > 24 hours
• Transferable to hands up to 24 hours

Source: Bean B, et al. JID 1982;146:47-51

• Transferable to hands up to 24 hours

• Cloth, paper & tissue
– Recoverable for 8-12 hours
– Transferable to hands 15 minutes

• Viable on hands <5 minutes only at high viral 
titers
– Potential for indirect contact transmission



Seasonal Influenza 
Has a Substantial Impact

Annual estimates for the US
• Cases 25–50+ million

• Physician / ED visits 
• Days of illness

20 million
100–200 million• Days of illness 100–200 million

• Work & school days lost Tens of millions

• Hospitalizations 85,000–550,000*

• Deaths 34,000†–51,000‡

• Costs $3-$5 billion dollars

Adapted from CDC. MMWR Recomm Rep. 2005;54 (RR-8):1-40. 
Thompson W et al. JAMA. 2003;289:179-186. Thompson W et al. JAMA. 2004;292:1333-1340.
Adams P et al. Vital Health Stat. 1999;10:1-203.



How Do Influenza Pandemics Arise?

• Wild water fowl are natural reservoirs of 
influenza 

• Spread the virus to domestic birds and other 
animals (esp swine)

• Animal and bird influenza viruses evolve into • Animal and bird influenza viruses evolve into 
new strains capable of infecting humans 
usually through genetic interchange 
(reassortment)

• An influenza virus that can reproduce and 
spread readily in humans leads to a pandemic 
strain



Influenza A(H1N1) 
Transmission Through Species

Avian Virus

Human Virus

Avian Virus

Human Virus

Swine Virus

Avian/Human
Reassorted Virus

Reassortment in Pigs

Swine Virus

Avian/Human
Reassorted Virus
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Year HN Type Designation Mortality

1874 H3N8 -- Unknown 

1889 H2N2 -- Unknown 

History Will Repeat Itself –
Human Influenza Pandemics

1889 H2N2 -- Unknown 

1900 H3N2 -- Unknown 

1918 H1N1 Spanish 40 Million

1957 H2N2 Asian 1 Million 

1968 H3N2 Hong Kong 700,000 

1977 H1N1 Russian 300,000

2009? H1N1 SO-IV ????
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Pandemic influenza – planning 
assumptions

• Universal susceptibility to the virus
• Attack rate of 30 – 40%
• 50% of those ill will seek medical care• 50% of those ill will seek medical care
• Hospitalizations and deaths will depend 

on the virulence and communicability of 
the strain.  

• Estimates vary 10-fold depending on 
whether the pandemic is like 1918 or 
1968.



Influenza A (H1N1 swine origin) 
History in US

• A swine flu outbreak in Fort Dix, New Jersey, 
USA occurred in 1976 that caused more 
than 200 cases with serious illness in several 
people and one death

– More than 40 million people were vaccinated
– However, the program was stopped short 

after over 500 cases of Guillain-Barre 
syndrome, a severe paralyzing nerve disease, syndrome, a severe paralyzing nerve disease, 
were reported

• 30 people died as a direct result of the 
vaccination

• In September 1988, a previously healthy 32-
year-old pregnant woman in Wisconsin was 
hospitalized for pneumonia after being 
infected with swine flu and died 8 days later. 

• From December 2005 through February 
2009, a total of 12 human infections with 
swine influenza were reported from 10 states 
in the United States





Comparison of H1N1 Swine Genotypes in Recent 
Cases in the United States

Novel Swine-Origin Influenza 
A (H1N1) Virus Investigation 
Team. N Engl J Med 
2009;10.1056 NEJM



Confirmed and suspected (N = 11,356) cases of 
SO H1N1 virus infection, by date of illness onset ---
Mexico, March 11--May 3, 2009      MMWR  5/8/09





Epidemiologic Curve of Swine-Origin Influenza A 
(H1N1) Virus with Known Date of Illness Onset in the 

United States (March 28-May 5, 2009)



Swine Flu -- May 10, 2009

• H1N1 (Swine Origin)
• 2254 confirmed cases in US (5/9/09)

– 44 States
• 4379 cases worldwide (5/10/09)

– 29 countries
• Clinical severity

– Relatively mild (US)
– High mortality (Mexico)? Initial reports were all hospitalized patients– High mortality (Mexico)? Initial reports were all hospitalized patients
– 49 deaths worldwide
– 2 U.S. = 0.1% mortality

• Clinical presentation -- classic seasonal influenza
• Young adults and adolescents primarily

– Mean age 16 years (range 6 months to 88)
• Susceptible to neuraminidase inhibitors Tamiflu / Relenza
• Rapid testing positive for influenza A

– Sensitivity and specificity not clear
– Confirmation by RT-PCR at State DPH lab and CDC



Swine Flu in U.S. -- May 9, 2009





World Cumulative Total H1N1sw

Global H1N1swine cases 2009
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May 10, 2009 -- WHO data map





Characteristics and Symptoms of the 642 
Patients with Confirmed S-O H1N1 Influenza

Novel Swine-Origin Influenza A 
(H1N1) Virus Investigation 
Team. N Engl J Med 
2009;10.1056/NEJMoa0903810



Stamford Hospital Response (1)
• Internal emergency management assessment of 

readiness (Incident Command not activated)
• Communication (memos via e-mail and blast fax) to 

medical staff, Board, employees
• Updated flu hotline and SH web site 
• Conference call with State DPH twice daily (EM and ID 

“wise persons” group)“wise persons” group)
• Meeting with DPH / City emergency management 

mayoral task force
• Meeting with ED staff, residents, hospitalists
• Communication with media (Stamford Advocate, Cable 

news station)
• Regular communication as needed with Stamford 

Director of Health
• Bed counts to DPH twice daily



Stamford Hospital Response (2)
• Signage (ED, entrances) and hand sanitizer 

enhancements
• PPE supply brought on site and verified
• Enhanced ED triage system

– Forward triage
– Separate patient flow and care site for suspected flu 

patients patients 
• Antiviral pharmacy inventory  review, update, receipt of 

national stockpile antivirals
• Daily syndromic surveillance (ED)
• Lab status review 

– additional influenza rapid testing kits stocked 
– State testing capability and process review

• Daily monitoring local, State, national and world 
surveillance data



Stamford Hospital Influenza Testing

Influenza testing at Stamford Hospital 2008-2009
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Employee and Patient (Public) Education
Protect Yourself –

Personal “infection control”

• Hand hygiene
– Soap and water
– Alcohol based hand rubs

• Isolate yourself
– 6 feet safety zone– 6 feet safety zone

• Clean your environment
• Stay out of crowded and 

closed environments
• Stay home if you’re sick
• Avoid contact with sick people
• Keep your hands away from 

your nose and mouth
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Has the response been adequate?  appropriate?  overreaction?


