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Course Overview 

 Session 1 Sept. 1: Definitions, Biblical Plagues. 

 Session 2 Sept. 8: The PLAGUE through time & place.  

 Session 3 Sept. 15: Cholera, Yellow Fever, Malaria, etc. 

 Session 4 Sept. 22: The Columbian Exchange. 

 Session 5 Sept. 29: 20th Century Pandemics. 

 Session 6 Oct. 6: HIV/AIDS 

 Session 7 Oct. 13: 20th and 21st Century Viruses. 

 Session 8 Oct. 20: Corona and other Coming plagues(?) 
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Pandemics in the 20th Century  
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Session Overview 

 Definition of Pandemic. 

 The Influenza Virus. 

 The “Big 4” of the 20th Century. 

 1. Spanish Flu.  

 2. Cholera. 

 3. Asian Flu. 

 4. Hong Kong Flu. 

 Other non-pandemic epidemics. 
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Session 5 
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 Sudden and rapid spread of disease to a 

large number of people in a population 

within a short period of time.  

 

 

 Used for infectious diseases, and for 

diseases with an environmental origin. 
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 An epidemic that crosses international 
boundaries, usually affecting people on a 
worldwide scale. 

 

 Near-global disease outbreaks when 
multiple countries across the world are 
infected. 

 

 Term refers to extent of illness not speed 
of spread. 
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The A, B, C’s of Influenza Virus 

 Influenza comes in three basic types A, B and 
C; the categories tell us how dangerous the 
virus can be. 

 

 All Influenza pandemics have come from   
Type A. 

 

 Influenza B can make you just as sick as A, 
but has never triggered a worldwide pandemic.  

 

 Influenza C causes the mildest disease. 
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Influenza Virus 
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Lipid Layer 

Capsid 



What do the H’s and N’s Mean? 

 H is hemagglutinin, and N is neuraminidase. 

 

 H and N are protein spikes on the flu's surface 
that help it invade cells. 

 

 The spikes come in 16 types for Hemagglutinin 
and 9 for Neuraminidase (144 varieties of flu, not 
all of them infective). 

 

 Each flu takes one from the N group and another 
from the H group. 
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Infective vs Infectious 

 Infective: The capability of an organism to 

become infectious and produce  an 

infection. 

 

 Infectious: the process of a disease 

caused by entry into the body of 

organisms which grow and multiply there. 

 

 

9/29//2020 NAR 2020   OLLI @ University of Illinois 13 



9/29//2020 NAR 2020   OLLI @ University of Illinois 14 



Antigenic Drift 

Influenza A 
viruses 

continuously 
undergo 
antigenic 
evolution.  

Either H or N 
change in a 
particular 
strain.  

This 
produces 

new strains, 
which trips 

up the 
immune 
system.  

If H and N 
mutate,  

antibodies   
may no 
longer 

recognize 
them and 

bind to them.  

This leaves 
the virus fully 

infective, 
which may 
cause flu 

epidemics. 
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Antigenic Shift 

An influenza A virus 
with a new HA subtype 
is introduced into the 
human population.  

Antigenic Shift  

may occur by: 

Direct transmission of 
an avian virus from 
birds to humans. 

Genetic re-assortment 
between an avian and 

a human virus.  

Reintroduction of an 
old strain into a “new” 
population not familiar 

with it. 

This mechanism may 
produce global flu 

pandemics. 
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Peek-a-Boo, I See You! (1) 

 A virus may remain hidden and then    

re-emerge as a pandemic virus when 

the population’s immunity has waned. 

 

 The virus that caused the Russian flu in 

1977 turned out to be identical in all of 

its genes to the H1N1 virus that caused 

a major epidemic in 1950. 
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Peek-a-Boo, I See You! (2) 

 In 1968, an H3N2 virus emerged from Hong 

Kong to replace the H2N2 virus. This pandemic 

resulted in 1-2 million deaths. 

 

 The H1N1 serotype re-surfaced in 1977. 

 

 Currently, H3N2, H1N1 and re-assortant H1N2 

viruses are circulating in the human population 

causing minimal epidemic disease. 
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Genetic Re-assortment 

 May occur when a host cell is infected with 2 
influenza A types simultaneously. 

 

 In reassembly of viruses, the RNA segments 
get mixed together, making a 3rd viral strain 
with a unique combination of genes. 

 

 Pigs can be infected by both human and 
avian influenza viruses. 
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Flu Re-assortment 

 

1. Swine 

 

2. Human 

 

3. Avian 

1 

3 3 

2 



Flu Pandemics in 20th Century 

1918 
“Spanish flu” 

 H1N1 
subtype. 

1957 

 “Asian flu” 

H2N2 
subtype. 

1968  

“Hong Kong 
flu” 

 H3N2 
subtype. 

2017  

China Bird 
flu  

  H7N9 
subtype. 
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1918 Pandemic 
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World War I (1) 

(1914-1918) 

 One of the deadliest wars in history, with 
about 9M combatant deaths and 13M 
civilian deaths. 

 

 The related 1918 influenza pandemic 
caused about 50M deaths worldwide. 

 

 Also various genocides caused about 
another 50 Million deaths. 
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World War I (2) 

(1914-1918) 

 In the summer of 1918, 10,000 men per day arrived 
at the Western Front for the American Expeditionary 
Force (AEF). 

 

 During the war the U.S. mobilized over 4 million 
military personnel and suffered 65,000 deaths. 

 

 Not included:  ~45,000 who died of the 1918 Spanish 
Flu (30,000 before they even reached France). 

 

 The war produced: 
 Dramatic expansion of the U.S. government.  

 Significant increase in the size of the U.S. Armed Forces. 
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WW and WWI  
Woodrow Wilson and World War I 

 German U-Boats sank 7 US merchant ships, so 
WW called to declare war on Germany. 

 

 Congress voted on April 6, 1917. 

 

 In some Army units, 80% died of Spanish flu. 

 

 He ordered 250,000 more to be trained & sent. 

 

 The “training and the sending” was killing them! 
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WW and WWI (2) 

Woodrow Wilson and World War I 

 Wanted above all to win the War. 

 

 Restricted information to Americans. 

 

 Sailors ordered to write home denying news about the flu. 

 

 WW created Committee on Public Information to write and 
distribute thousands of articles re: America’s greatness. 

 

 Morale Law of 1917 punished with 20 years prison writing 
negative things about US government.                                 
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Treaty of Versailles 
Big 4: French PM Georges 

Clemenceau, Italian PM Vittorio 
Emanuele Orlando, British PM 
David Lloyd George, and US 
President Woodrow Wilson. 

Met in 145 closed sessions to 
make all the major decisions, 
later to be ratified by the full 

assembly. 

27 minor powers attended a 
weekly "Plenary Conference" to 

discuss issues but made no 
decisions.  

52 commissions that made 
recommendations, many were 
incorporated into the final text. 
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WW and WWI (3) 

Woodrow Wilson and World War I 

 WW downplayed the flu and eventually fell 
victim to it. 

 

 In Versailles for the Treaty, became ill and 
could not function adequately. 

 

 French got their demands against Germany. 

 

 Awarded the 1919 Nobel Peace Prize. 
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1918 Schoolyard Rhyme 

 

I had a little bird,  

Its name was Enza. 

I opened the window 

And in flew Enza. 
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The “Spanish Flu” 

 Spain’s free press first reported on it in 
Madrid in May, 1918. 

 

 Allies & the Central Powers had censors 
who withheld news of the flu to keep 
morale high.  

 

 Public in US, Britain and France were 
told that everything was OK. 
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What’s in a Name? 
In Senegal ‘the Brazilian flu’. 

In Brazil ‘the German flu’.  

In Poland ‘the Bolshevik disease’. 

In the US & Britain the ‘Spanish lady’. 

In Nigeria ‘ifelunza’ 

In Germany ‘pseudoinfluenza’.  

In Freetown ‘manhu’ (what is it?). 

In Spain ‘Naples Soldier’ or ‘French Flu’.  

9/29//2020 NAR 2020   OLLI @ University of Illinois 31 



The “Spanish Flu” Goes… 

 First cases in US Army Dunston training camp in 
Fort Riley, Haskell County, Kansas. 

 

 Crowded conditions in camps and troop ships. 

 

 Mix of carriers, exposures, defenses. 

 

 Sick recruits took it on ships to Europe: Brest, 
Bordeaux, St. Nazaire, Valdahon, Paris, Spain, 
London.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
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Troops and the 1918 Flu 

 Victims mostly healthy males in their 20’s. 

 

 Recruits subject to unsanitary overcrowding. 

 

 The flu overstimulated healthy immune 
systems and turned them against the body. 

 

 “Cytokine storm” floods the infection site with 
immune cells produce severe inflammation. 
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And Then it Comes Back… 

 All through the war in 1918, returning 

doughboys brought it back to US. 

 

 Boston, then New York, then inland to 

Philadelphia and towards the West Coast. 

 

 Government and the press downplayed the 

pandemic and played up US greatness. 
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Mortality of the 1918 Flu 

 16-weeks between September and 

December 1918 were the deadliest. 

 

 Possibly because virus mutated in Europe 

before troops came back. 

 

 Returning soldiers partially immune, but 

locals were not. 
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A-Tisket-A-Tasket, We Need a Casket 

Casket 
companies 

could not keep 
up with the 
demand. 

DC Commissioner 
hijacked 270 

coffins bound for 
Pittsburgh and 

rerouted them to 
DC hospital with 

armed guard.  

Gravediggers in 
Boston were seen 
dumping corpses 
out of caskets into 

graves to reuse  
the coffins. 

The War Industries 
Board ordered 

casket makers to 
manufacture only 
plain caskets in 
limited sizes.  
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Philadelphia Coffin Truck 
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The Philadelphia Story (1) 

Philadelphia resembled 
the plague-Infested 
Middle Ages with  

deaths approaching 
1,000 a day. 

Entire neighborhoods 
were draped in crepe 
on front doors to mark 

deaths inside.  

A streetcar 
manufacturer, was 

asked to make 1,000’s 
of rudimentary boxes in 
which to bury the dead. 

Needed coffins arrived 
in the city under armed 

guard. 

500 bodies crowded the 
36-corpse city morgue. 

The city opened 6 
supplementary 

morgues and placed 
bodies in cold storage 

plants.  

Some Philadelphia 
residents were tossed 

into mass graves. 
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The Philadelphia Story (2) 

Day and night a 
constant parade of 

wagons kept  
priests and the 

police busy 
collecting corpses 

draped in sack 
cloths and blood-
stained sheets. 

Bodies were left 
on porches and 
sidewalks and 

were piled on top 
of each other in 
the wagons with 
limbs protruding 
from underneath 

the sheets.  

The parents of a 
small boy who 

succumbed to the 
flu begged the 

authorities to allow 
him to be buried in 
a wooden box that 
had been used to 

ship macaroni 
instead having him 

taken away in a 
wagon. 
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Phildelphia 

workers digging 

mass grave at 

St. Charles 

Borromeo 

Parish. 



Philadelphia Mass Grave 
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Collective Graves in Samoa 
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Other Cities 

 Public funerals and wakes were banned in cities 
like Philadelphia and Chicago. 

 

 Iowa prohibited public funerals and even the 
opening of caskets.  

 

 Exceptions were made only for parents or wives 
identifying soldiers before burial.  

 

 Caskets could only be opened if family members 
used masks and refrained from touching the body. 
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1918 Flu Pandemic 
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Famous Ones Who Survived the Flu (1) 

 WALT DISNEY 

 

 MARY PICKFORD  

 

 DAVID LLOYD GEORGE 

 

 FRANKLIN D. ROOSEVELT 

 

 WOODROW  WILSON 

 

 KATHERINE ANNE PORTER 
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Katherine Anne Porter 
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1890-1980 



Famous Ones Who Survived the Flu (2) 

 HAILE SELASSIE I 

 

 JOHN J. PERSHING 

 

 EDVARD MUNCH 

 

 LILLIAN GISH 

 

 CLEMENTINE CHURCHILL 

 

 ALFONSO XIII 
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2020 OLLI Classroom Rhyme 
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The Spanish Flu,  

Is it Déjà Vu? 

All is old, nothing’s new; 

I don’t want to get blue, 

Neither do you! 



Soldiers and Masks 
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Mask-makers 
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PPE Then and Now (1) 
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PPE Then and Now (2) 
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Even the Phantom is Lonely 

9/29//2020 NAR 2020   OLLI @ University of Illinois 55 



New News are Old News 
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Lining up, Then and Now 
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Trimming the Quarantine Mane 
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First–Line Health Workers 
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Empty Schoolrooms 
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Neither snow nor 

rain nor heat nor 

gloom of night 

stays these 

couriers from the 

swift completion 

of their appointed 

rounds. 

Nor some big bad Influenza! 



Garbage is Still Trash 
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Children and Masks 
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Wear a Mask, Wash Your Hands 
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Gargling to Prevent FLU 
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Feeding the Hungry 
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Spray and Clean 
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Anti-Masking Alive Again! 
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Children Wearing Camphor Bags 
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Don’t 

Kiss  

Me ! 



Spanish Flu prevention? 
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Don’t Spit ! 
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Spanish Flu Pandemic 
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Policemen in Seattle, 

WA. December 1918 

 

(Masks made by the Red Cross) 

National Archives at College Park, Maryland, US. 

https://1pvx212tsjxq5z6yc4a59yw8-wpengine.netdna-ssl.com/images/All_journal_images/2015_Briefs/Moments-in-History/Flu_Summers.jpg


 

And People Stayed at Home 

 
And people stayed at home 

And read books 

And listened 

And they rested 

And did exercises 

And made art and played 

And learned new ways of being 

And stopped                              

And listened more deeply 

Some meditated, some prayed 

Some met their shadow 

And people began to think 

differently 

And people healed. 

And in the absence of people who 

Lived in ignorant ways 

Dangerous, meaningless and 

heartless 

The earth also began to heal 

And when the danger ended  

And people found themselves 

They grieved for the dead 

And made new choices 

And dreamed of new visions 

And created new ways of living 

And completely healed the earth 

Just as they were healed. 

9/29//2020 NAR 2020   OLLI @ University of Illinois 74 

Catherine O’Meara, 2020 



The Basics 

The Seven Pandemics 
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Morbidity and Mortality (1) 

 Infects 3M to 5M people yearly worldwide and kills 
28K to 120K according to WHO. 

 

 ~80 % of infected people don’t get symptoms and the 
infection resolves on its own. 

 

 ~20% develop cholera, get massive diarrhea, 
vomiting, and leg cramps; untreated mortality ~60%. 

  

 A person may make 3 to 5 gal. of painless rice-water 
diarrhea a day, becomes dehydrated, and loses 
electrolytes.  
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Mechanism of Disease 

 The vibrio multiplies massively. 

 

 Attaches to the intestinal mucosa with a pilus. 

 

 Joins with other vibrios to blanket the wall. 

 

 Secretes enterotoxin that extracts water and 
electrolytes from the upper GI tract. 

 

 Pumps it into the lumen where the fluid and 
electrolytes are excreted as diarrheal fluid. 
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Cholera in the US (2) 

 New York had outbreaks in  
 1832: 3,515 dead, 

 1849: 5,000 dead 

 1866: 1,137 dead 

 

 Cincinnati: 8,000 dead. 

 

 Chicago: 3,500 dead.  

 

 New Orleans: 3,000 dead. 

 

 Total US dead: ~150,000. 
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Cholera in the US (3) 

 During the California Gold Rush, it followed 

the California, Mormon and Oregon Trails. 

 

 6K to 12K are believed to have died on 

their way to Utah and Oregon in 1849–

1855. 

 

 Cholera claimed more than 150,000 victims 

in the US between 1832 and 1849.  
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Cholera Pandemics 

First  

1817 

1823 

Second  

1829 

1851 

Third 

1852 

1859 

Fourth 

1863 

1875 

Fifth 

1881 

1896 

Sixth 

1899 

1923 

Seventh 

1961 

Now 
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      Cholera in 20th Century 
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Location Dates Mortality 

Europe, Asia, Africa (6th) 1899-1923 >800,000 * 

Egypt 1947 10,277  * 

Indonesia, Asia, India, Africa, 

USSR,  Japan, Italy (El Tor) (7th) 

1961-1975 

(ongoing) 

>5,000  * 

Bangladesh 1991 8,410-9,432  * 

Latin America 1991-1993 24 

Nigeria 2001 400+ 

South Africa 2001 139 

Luanda (Angola) 2006 1,200+ 

Ethiopia 2007 684 

Iraq 2007 10 

Chad 2008 115 

Zimbabwe 2088-2009 4,293  * 

Haiti (Ogawa strain) 2010-2019 10.075 * 

Yemen 2016-present 3,886 (Nov 2019) ** 

India 2008 115 



The “Jump” 

 Crossing of the species barrier 

 

 Vibrio cholerae live in copepods in sea water. 

 

 Sundarbans wetlands in Bay of Bengal get 
salty tides and ocean floodwaters. 

 

 People of Ganges delta call it moryxy. 

 

 People in contact with contaminated waters. 

9/29//2020 NAR 2020   OLLI @ University of Illinois 83 



9/29//2020 NAR 2020   OLLI @ University of Illinois 84 



Asian Flu (1) 

 In 1957, an H2N2 virus appeared in China. 

 

 Recombinant of avian (geese) and human. 

 

 The “Asian flu” swept through the 

population killing 1-2M people worldwide.  

 

 Spread quickly in US with returning sailors. 

 
9/29//2020 NAR 2020   OLLI @ University of Illinois 85 



Asian Flu (2) 

 June 1957, reached the US, with initially few 
infections.  

 

 US Navy personnel at destroyers docked 
at Newport NAS and new military recruits.   

 

 First wave peaked in October and affected 
children returning to school.  

 

 Second wave, in January and February 1958, 
was more pronounced among elderly people 
and so was more fatal. 
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Asian Flu (3) 

 Number of deaths peaked week ending 

October 17 with 600 in England & Wales.  

 

 Vaccine was available that month in the 

UK.  

 

 Its rapid deployment helped contain the 

pandemic. 
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Asian Flu (4) 

 Case fatality rate was approximately 0.67%. 

 3% complication rate and 0.3% mortality in UK. 

 Could cause pneumonia by itself. 

 May have infected as many as or more people 
than the 1918 Spanish flu, but lower mortality 
due to: 
 The vaccine. 

 Improved health care. 

 Antibiotics to manage opportunistic bacterial 
infections. contributed to a lower mortality rate. 
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Asian Flu (5) 

 Caused many infections in children, spread 

in schools, and led to many school closures. 

 

 Virus was rarely fatal in children. 

 

 Most deadly in pregnant women, the elderly, 

and those with pre-existing heart and lung 

disease. 
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Asian Flu (6) 

 Estimates of deaths worldwide vary: 
 UK government estimates between one and four 

million. 

 US CDC estimates 1.1 million. 

 

 In the US about 70,000 to 116,000 deaths.  

 

 In the UK, about 33,000 people died.  

 

 In Germany, around 30,000 people died. 
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1957 Flu Virus 

 In the 1960s the human H2N2 strain went 
through a series of slight antigenic drifts. 

 

 These minor genetic modifications produced 
periodic epidemics. 

 

 Through antigenic shift, the 1957 flu virus 
became a brand new influenza A subtype. 

 

 This was H3N2, which gave rise to the 1968 flu 
pandemic (Hong Kong flu). 

9/29//2020 NAR 2020   OLLI @ University of Illinois 91 



1968-1969 
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The Hong Kong Flu Pandemic (1) 
(1968-1969) 

 H3N2 Influenza A virus converted by 

antigenic shift from H2N2. 

 

 The subtype contained genes from avian 

influenza viruses. 

 

 Arose in pigs co-infected with avian and 

human viruses. 
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Antigenic Shift (H2N2 to H3N2) 

An influenza A virus 
with a new HA subtype 
is introduced into the 
human population.  

Antigenic Shift  

may occur by: 

Direct transmission of 
an avian virus from 
birds to humans. 

Genetic re-assortment 
between an avian and 

a human virus.  

Reintroduction of an 
old strain into a “new” 
population not familiar 

with it. 

This mechanism may 
produce global flu 

pandemics. 
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The Hong Kong Flu Pandemic (2) 

          (1968-1969)     

Reached Japan, Africa, and South America by 1969. 

Widespread in the US in December, 1968.  

October 1968 entered California carried by troops returning from Vietnam. 

September 1968 reached India, Philippines, northern Australia, and Europe. 

End of July 1968, outbreaks in Vietnam and Singapore. 

Began in Mainland China before it spread to Hong Kong? 

First instance 13 July, 1968 in Hong Kong. 
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The Hong Kong Flu Pandemic (3)              
(1968-1969) 

 

 CDC estimates total worldwide mortality at 

1M from July 1968 to winter 1969-70.  

 

 Estimated US deaths about 34K-100K. 

 

 Most excess deaths were in 65 & older.  
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The Hong Kong Flu Pandemic (4)              
(1968-1969) 

 Hong Kong flu shared internal genes and 

the Neuraminidase with the H2N2 1957 Asian 

flu. 

 

 Residual antibodies to the Neuraminidase or 

internal proteins may have resulted in far 

fewer casualties than other pandemics.  
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Basic Reproduction Number (1) 

 The basic reproduction number of the flu in this 
period was estimated at 1.80. 

 

 Basic reproduction number, R0  of an infection is 
the expected number of cases directly generated 
by one case in a population where all individuals 
are susceptible to the infection. 

 

 if R0  is <1, the outbreak will die out 

 

 If R0 is >1, the outbreak will expand. 
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Influenza by Numbers 
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Name Subtype R0 Deaths (Est.) Fatality (Est.) Severity 

Spanish 1918 H1N1 1.8 17 M - 100 M 3-8% 5 

Asian 1957 H2N2 1.65 1 M - 4 M <0.2% 2 

Hong Kong 1968 H3N2 1.8 1 M - 4 M <0.1% 2 

2009 Pandemic H1N1/09 1.46 550 K 0.01% 1 

Seasonal 
H1N1-H3N2 

Influenza B 1.28 
290K – 650K 

Per year 
<0.1% 1 



Basic Reproduction Number (2) 

 R0 cannot be modified through vaccinations or 
changes in population susceptibility. 

 

 It can be modified by non-pharmacological 
interventions like physical distancing. 

 

 Other public policy or social interventions like 
handwashing, masking, surface disinfection 
or barrier strategies may modify R0.  
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The “Sleep Sickness” 
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“I would not have imagined it possible 

for such patients to exist; or if they 

existed, to remain undescribed.” 
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Encephalitis Lethargica (1) 

The 
Forgotten 
Epidemic  

Von 
Economo’s 

disease. 

World 
pandemic 
in early 

20th 
Century. 

About 1.6 
Million 
deaths 

1915-1926. 
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Called 
nona:    

“the living 
dead”. 

Patients 
fell asleep 
indefinitely. 

Affected 
5M with 
mortality 

40%. 

Not 
comatose, 
just would 
not wake. 



Encephalitis Lethargica (2) 

 Between 1750 and 1800, France & Germany experienced 
minor epidemics of "coma somnolentum“. 

 

 Features of Parkinson, including hyperkinetic  hiccough, 
myoclonus, chorea, and tics. 

 

 In 1890 in Italy, after the influenza epidemic of 1889–1890, 
a severe epidemic of somnolent illnesses (nicknamed the 
"Nona") appeared. 

 

 For the few survivors of the Nona, Parkinsonism and other 
sequelae developed in almost all cases 
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Encephalitis Lethargica (3) 

 Attacks the brain, leaving some victims in a 
statue-like condition, speechless and 
motionless. 

 

 Between 1915 and 1926 an epidemic of EL 
spread around the world. 

 

 A third of affected died in the acute stages. 

 

 Many survivors never returned to their pre-
morbid vigor. 
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https://en.wikipedia.org/wiki/Epidemic


Encephalitis Lethargica (4) 

 EL most virulent between October 1918 and 
January 1919.  

 

 The pandemic disappeared in 1927 as abruptly 
and mysteriously as it first appeared. 

 

 The great EL pandemic coincided with the 1918 
influenza pandemic. 

 

 t is likely that the influenza virus potentiated the 
effects of the encephalitis virus or lowered 
resistance to it in a catastrophic way. 

9/29//2020 NAR 2020   OLLI @ University of Illinois 106 



Encephalitis Lethargica (5) 

“They would be conscious and aware – yet 

not fully awake; they would sit motionless and 

speechless all day in their chairs, totally 

lacking energy, impetus, initiative, motive, 

appetite, affect or desire; they registered what 

went on about them without active attention, 

and with profound indifference. They neither 

conveyed nor felt the feeling of life; they were 

as insubstantial as ghosts, and as passive as 

zombies.”                      
    Oliver Zachs, 1990, Awakenings 
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The Plague in 20th Century 
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Location Dates Type Mortality 

San Francisco 1900-1904 Bubonic 119 

Sydney 1900 Bubonic 103 

India 1903 Bubonic 22 

Fremantle 1903 Bubonic 4 

Manchuria 1910-1911 Pneumonic 60,000 ** 

China 1910 Bubonic 40,000 ** 

Los Angeles 1924 Pneumonic 30 

China 1946 Bubonic Unknown 

Western Sahara 1984 Bubonic 64 

India 1994 Bubonic +Pneumonic 56 

Algeria 2003 Bubonic 1 

Madagascar 2008 Bubonic 20 

Madagascar 2014 Bubonic 292 
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Polio in 20th Century 
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Location Dates Mortality 

United States 1916 7,130  * 

Australia 1937 Unknown 

United States 1948-1952 9,000  * 

Staphorst  (Netherlands) 1971 5 
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Dengue Fever in 20th Century 
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Location Dates Mortality 

Central America 2000 >40 

Indonesia 2004 658 

India 2006 >50 

Pakistan 2006 >50 

Philippines 2006 1,000  * 

Puerto Rico, D.R., Mexico 2007 183 

Brazil 2008 67 

Cambodia 2008 407 

Philippines 2008 172 

Bolivia 2009 18 

Queensland 2009 18 

Peshawar 2017 69 

Asia-Pacific, Latin America 2019-present 3,930  * 
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Yellow Fever in 20th Century 
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Location Dates Mortality 

Sudan 1940 1,627 

Ethiopia 1960-1962 30,000 ** 

Oju (Nigeria) 1986 >5,600 ** 

Mali 1987 145 

Angola & Congo 2016 498 



Recap of Session 5 

 Review of Definitions. 

 The “Big 4” of the 20th Century. 

 The Influenza Virus and its quirks. 

 Spanish Flu Pandemic of 1918. 

 Asian Flu Pandemic of 1957. 

 Hong Kong Flu Pandemic of 1968. 

 The Cholera Pandemics. 

 Encephalitis Lethargica. 
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