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Historic Pandemics
 1918 Spanish Flu (-50 million deaths worldwide, 

500,000 – 675,000 deaths in the U.S.) .

 1957 Asian Flu (1-2 million deaths worldwide, 

70,000 in the U.S) .

 1968-69 Hong Kong Flu (700,000 deaths 

worldwide, 34,000 in the U.S.).

Surveillance systems for influenza 

in the US and worldwide
Five Categories of Influenza Surveillance

1. Viral Surveillance — About 80 U.S. World Health Organization (WHO) 
Collaborating Laboratories

• Surveillance for Novel Influenza A Viruses- In 2007, human infection with a novel 
influenza A virus became a nationally notifiable condition.

2. Outpatient Illness Surveillance — Information on patient visits to health care 
providers for influenza-like illness is collected through the US Outpatient Influenza-
like Illness Surveillance Network (ILINet).

Regional baselines for the 2009-10 influenza season are:

• Region 5 — 1.7%
Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin

3. Mortality Surveillance — Rapid tracking of influenza-associated deaths is done 
through two systems:

• 122 Cities Mortality Reporting System — Each week, the vital statistics offices of 
122 cities report the total number of death certificates received and the number of 
those for which pneumonia or influenza was listed as the underlying or contributing 
cause of death by age group. The percentage of all deaths due to pneumonia and 
influenza (P&I) are compared with a seasonal baseline and epidemic threshold value 
calculated for each week. 

• Surveillance for Influenza-associated Pediatric Mortality —
Influenza-associated deaths in children (persons less than 18 years) 
was added as nationally notifiable condition in 2004. Laboratory-
confirmed influenza-associated deaths in children are reported 
through the Influenza-Associated Pediatric Mortality Surveillance 
System. 

4. Hospitalization Surveillance — Laboratory confirmed influenza 
infections in children and adults are monitored through the Emerging 
Infections Program (EIP).

• Emerging Infections Program (EIP) —The EIP Influenza Project 
conducts surveillance for laboratory-confirmed influenza related 
hospitalizations in children (persons less than 18 years) and adults 
in 60 counties covering 12 metropolitan areas of 10 states.

5. Summary of the Geographic Spread of Influenza — State health 
departments report the estimated level of spread of influenza activity 
in their states each week through the State and Territorial 
Epidemiologists Reports. States report influenza activity as no 
activity, sporadic, local, regional, or widespread. 
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1. Late June: Widespread activity on both coasts.  
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1. By September, the South East is particularly hard hit.  

1. By mid-October, the entire nation has widespread flu outbreak.  

Seasonal Influenza

 36,000 deaths in the U.S. per year.

 120,000 hospitalizations per year.

Last from November-March
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Differences between 
Seasonal flu and Pandemic 

flu?

Seasonal influenza

 Occurs every year

 The type of flu people 
are accustomed to so 
they usually have 
some immunity built 
up from
previous exposures

 Healthy adults usually 
not at risk for serious 
complications

 Vaccine available 

Pandemic influenza

 Occurs rarely (only 3 
in 20th century)

 Worldwide outbreak 
of a new human flu 
virus so people have 
little or no immunity

 Healthy people may 
be at increased risk 
for serious 
complications

 No Vaccine available

Seasonal influenza compared to 

pandemic — proportions of types of 

cases

Asymptomatic

Clinical
symptoms

Deaths

Requiring 
hospitalisation

Seasonal influenza Pandemic

Asymptomatic

Clinical
symptomsDeaths

Requiring 
hospitalisation

Pandemics of influenza

H7

H5

H9*

1980

1997

Recorded new avian influenzas

1996 2002

1999

2003

1955 1965 1975 1985 1995 2005

H1N1

H2N2

1889
Russian
influenza

H2N2

H2N2

1957
Asian

influenza
H2N2

H3N2

1968
Hong Kong
influenza

H3N2

H3N8

1900
Old Hong Kong 

influenza
H3N8

1918
Spanish
influenza

H1N1

1915 1925 1955 1965 1975 1985 1995 20051895 1905 2010 2015

2009
Pandemic
influenza

H1N1

Recorded human pandemic influenza
(early sub-types inferred)

Reproduced and adapted (2009) with permission of Dr Masato Tashiro, Director, Center for Influenza Virus Research, 
National Institute of Infectious Diseases (NIID), Japan. Animated slide: Press space bar

H1N1

Pandemic

H1N1



5/19/2011

6

America’s deaths from influenza were 

greater than the number of U.S. 

servicemen killed in any war

0

100

200

300

400

500

600

700

800

900

Civil           WWI       1918-19 WWII       Korean     Vietnam

War                        Influenza  War            War  

Thousands

Comparison of mortality with 

pandemics

• Year subtype deaths case fatality

• 1918 H1N1 500,000 2-4

• 1957 H2N2 69800 < 0.1

• 1968 H3N3 33800 < 0.1

• 2009 H1N1 12000 0.02

Impact of H1N1
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Situation Update 

 The U.S. Public Health Emergency for 
2009 H1N1 Influenza expired on June 23, 
2010. 

 On August 10, 2010, the World Health 
Organization (WHO) International Health 
Regulations (IHR) Emergency Committee 
declared an end to the 2009 H1N1 pandemic 
globally. 

 3 distinct hemagglutinins, H1, H2, and H3) are found in human infections; 

13 others have been found in animal flu viruses.

-2 different neuraminidases (N1 and N2) have been found in human viruses; 

7 others in other animals.

http://www.who.int/mediacentre/news/statements/2010/h1n1_vpc_20100810/en/index.html
http://www.who.int/mediacentre/news/statements/2010/h1n1_vpc_20100810/en/index.html
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Genetic origins of the pandemic (H1N1) 2009 

virus: viral reassortment
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Treatment

Treatment Chemoprophylaxis 

Oseltamivir 

(Tamiflu®)

75-mg capsule twice 

per day for 5 days*

75-mg capsule once 

per day for 10 days*

Zanamivir 

(Relenza®)

Two 5-mg inhalations 

(10 mg total) twice per 

day for 5 days

Two 5-mg inhalations 

(10 mg total) once per 

day for 10 days*

Antiviral medication dosing recommendations for 

treatment or chemoprophylaxis of novel influenza A 

(H1N1) infection

*Currently recommended first choice medications.
CDC: Updated Interim Recommendations for the Use of Antiviral Medications in the 

Treatment and Prevention of Influenza for the 2009-2010 Season. 10/16/2009

Corticosteroids for treatment

Steroid treatment No steroids  P-value

(n= 107) (n=138)

Bacterial

pneumonia 61(57) 30 (22) <0.001

A.baumanii 28 (26) 9 (7) <0.001

K. pneumoniae 10 (9) 4 (3) 0.03

Invasive

Aspergillosis 4 (4) 0 0.04

Kim SH et al. Am J Respir Crit Care Med. 2011 Mar 4. 
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Convalescent Plasma Treatment

Convalescent Plasma Treatment

Plasma with neutralizing titer of > 1:160

N-acetyl cysteine
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Peek et al. Lancet Oct 17 2009

The CESAR trial

Copyright restrictions may apply.
The Australia and New Zealand Extracorporeal Membrane Oxygenation (ANZ ECMO) Influenza 
Investigators,   JAMA 2009;0:2009.1535-8.

Patient Outcomes
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Novel treatments for H1N1

H1N1 and Pregnancy
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H1N1 and Pregnancy

H1N1 and Pregnancy

The handshake
Fist bump 

handshake 

hug 

kiss

Saluting is good. Bowing is perfectly acceptable. 
So too, I think, is just saying hi." 
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Infection control:

Hand hygiene

PPE

Vaccination

Chemoprophylaxis

Surveillance

Evaluation of ill 

HCW

Limited visitation

How does Influenza spread

Possible routes

Droplet

Airborne

Contact

Combinations of the above

Infection control
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Infection control

Infection control

Infection control
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Infection control

Outcome Surgical mask N-95 P-value

Physician 13 (6) 13 (6) 0.98

Visits

ILI 9 (4) 2 (1) 0.06

Absenteeism 42 (19) 39 (18) 0.75

Flu vaccine recommendations: everyone 6 

months and older

The Johns Hopkins H1NI 

glossary for students
• Piglet: a sick freshman.

• Pig in a blanket: A sick student complying with doctor’s advice 
to stay home, drink fluids and get plenty of rest.

• Glazed ham: A student with fever sweats.

• Pig pen: A sick student’s room, where he or she stays until 24 
hours without fever, off of fever medication.

• Pig sty: A sick student’s room before he or she properly 
disposes of used tissues and cleans doorknobs, desktops, 
keyboards and other surfaces with virus-killing wipes.

• The Farm: Mom and Dad’s house, where pigs who live near 
campus go to recover rather than sit in the pig pen day after 
day.
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Cases and Deaths from H5N1
Country 2003 2009 2010 2011 Total

cases deaths cases deaths cases deaths cases deaths cases deaths

Azerbaijan 0 0 0 0 0 0 0 0 8 5

Bangladesh 0 0 0 0 0 0 2 0 3 0

Cambodia 0 0 1 0 1 1 5 5 15 13

China 1 4 7 4 2 1 0 0 40 26

Djibouti 0 0 0 0 0 0 0 0 1 0

Egypt 0 4 39 4 29 13 24 7 143 47

Indonesia 0 20 21 19 9 7 5 4 176 145

Iraq 0 0 0 0 0 0 0 0 3 2

Lao People's Democratic Republic 0 0 0 0 0 0 0 0 2 2

Myanmar 0 0 0 0 0 0 0 0 1 0

Nigeria 0 0 0 0 0 0 0 0 1 1

Pakistan 0 0 0 0 0 0 0 0 3 1

Thailand 0 0 0 0 0 0 0 0 25 17

Turkey 0 0 0 0 0 0 0 0 12 4

Viet Nam 3 5 5 5 7 2 0 0 119 59

Total 4 33 73 32 48 24 36 16 552 322

http://upload.wikimedia.org/wikipedia/commons/9/99/Avian_influenza_spread_map.jpg
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Influenza vaccination


