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Epidemic: 
(noun) A widespread occurrence of an infectious disease in 
a community at a particular time. 

http://tlt.psu.edu/wp-content/uploads/sites/7104/2014/04/CIDD_MOOC_LOGO.jpg 



Who takes care of these? 
• The Center for Disease Control and Prevention has an 

Epidemic Intelligence Service, called the EIS, that deals 
with disease outbreaks/threats.  
 



The Basics 
• The human body is able to take 

up viruses/bacteria from the 
numerous openings on our 
bodies, from our mouths, eyes, 
eyes, pores, genitals, etc.  

• Pathogens that enter our body 
are combatted by our immune 
systems.  
• Non-Specific (Innate) Immunity 
• Specific Immunity 



Non-Specific Immunity 
• All animals possess innate defenses against common 

pathogens, serving as our first line of defense.  
• These include our skin and mucous membranes.  
• Pathogens that breach these barriers are targeted by our 

specific immune system.  



Specific Immunity 
• Allows for a more targeted response to pathogens. Only 

vertebrates posses these.  
• Lymphocytes, or white blood cells, are what our bodies 

use to combat pathogens. Two common lymphocytes are 
T cells and B cells.  

• Pathogens have antigens that trigger responses from 
these cells.  



T cells and B cells 
• B cells mature and grow into plasma cells that produce Y-

shaped proteins called antibodies. 
• Antibodies stick to antigens on pathogens, causing them 

to clump together and making it easier for your body to 
fight them.  

• Some T cells provide signals to induce the process of 
maturation for B cells, helping them make antibodies. 
These are called helper T cells. 

• Some T cells can recognize and kill pathogens directly. 
These are called killer T cells.  
 



Overview of popular epidemics 
• Bubonic Plague 
• Smallpox 
• Polio 
• Spanish Influenza 
• Tuberculosis 
• AIDS 
• Ebola 
• Zika 

 
 



The Bubonic Plague 
• Commonly known as The Black Death, one of the most 

devastating epidemics in history resulting in 75 to 200 
million deaths when it peaked in Europe in 1346-1353.  

• Stems from the Yersinia pestis bacterium, and is belived 
to have originated in Central Asia, where it traveled down 
the Silk Road to Crimea, being carried by fleas on black 
rats.  

• Killed roughly 30-60% of Europe’s population, and 
reduced the world’s population from 450 million (approx) 
to 350 million in the 1300s.  



The Bubonic Plague 



The Bubonic Plague 
• When the oriental rat flea is 

infected with the Yersinia 
pestis bacterium, it has a 
dark mass in its gut as 
shown.  

• They feed on blood, and due 
to the large unsanitary living 
conditions before the 19th 
century, they had easy 
access to humans, allowing 
easy transmission of the 
bacteria.  



The Bubonic Plague 
• The most common symptom was 

the appearance of buboes, which 
are swollen lymph nodes, in the 
groin, neck and armpit regions that 
would open and ooze pus and 
blood.  
 

• Other symptoms include fever, 
vomiting blood, rashes. If it 
affected the lungs and led to 
respiratory problems, it was 
identified as pneumonic plague.  
 

• A vaccine was developed by 
Waldemar Haffikine in 1897.  

people.uwec.edu 



The Bubonic Plague 
Historical side note: many did not understand the science 
of the plague when it was rampant, and saw it as a form of 
punishment from God. 
 
They believed the only way to purge the communities of the 
sickness was through getting rid of heretics and winning 
God’s forgiveness.  
 
Hundreds of thousands of Jews were massacred for this 
reason from 1348-49.  



Smallpox 
• Dates back to the 1500s, and is 

caused by the variola virus.  
• When Europeans brought 

Smallpox over to The New 
World, it killed over 90 million 
Native Americans. 400,000 
Europeans were killed yearly 
from it towards the end of the 
18th century, even though a 
vaccine was created in 1798. 



Smallpox 
• The smallpox vaccine isn’t distributed to the general 

public, as the disease was eradicated officially in 1980, 
with the last seen case in Somalia in 1997. The last case 
in the U.S. was in 1949.  

• In case of an emergency, there is enough of the smallpox 
vaccine to vaccinate everyone in the U.S.   
 



Smallpox 
• As said before, the variola virus has been eliminated except for 

laboratory stockpiles.  
 

• For the virus to be transmitted, there needs to be prolonged, 
direct face-to-face contact from one person to another, or 
through the sharing of infected bodily fluids.  
 

• First, people with smallpox develop a fever, during which they 
are mildly contagious. They’re severely contagion when they 
develop the rash, and remain contagious until the rash forms 
pustules then scabs, and are contagious until the last smallpox 
scab falls off.  
 

• This whole process, after developing fever, takes 7-10 days.  



Smallpox 

www.webmd.com 



Polio 
• Also known as infantile paralysis, and is a disease caused 

by the polio virus. Usually spread through infected feces 
entering the mouth, or by infected food and water or 
infected saliva.   
 

• Polio is a virus that can enter the CNS, causing paralysis 
in severe cases. In less severe cases, people develop 
meningitis, body pain, fever, vomiting, loss of muscle 
control. 



Polio 
• It’s a type of RNA virus that colonizes in the 

gastrointestinal tract, and solely affects humans.  
• Immunity from the virus can be obtained by surviving 

the infection, or by receiving the vaccine, which was 
developed in the 1950s by Jonas Salk.  

• There is no cure for polio, and modern treatment 
focuses primarily on symptom relief.  

  



Polio 

“Iron lungs” in the 1940s and 1950s.  
http://www.polioeradication.org/polioandprevention.aspx 



Polio 

www.vaccineinformation.org 



Polio 
• UNICEF led a global effort to eradicate polio in 1988, and 

their efforts have reduced cases by 99.9%, from 350,000 
cases in 1988 to 483 cases in 2001, to 98 cases in 2015.  

• The only diseases completely eradicated are smallpox, 
1980, and rinderpest, 2011.  

• The Americas were declared free from polio in 1994. Polio 
cases still remain in countries like India, Pakistan, 
Afghanistan, and a few African countries like Kenya, 
Somalia, and Ethiopia.  

• Afghanistan and Pakistan are the only two countries with 
wild polio cases, with 53 cases in Pakistan and 19 in 
Afghanistan.  



Polio 
• Egyptian paintings depict healthy 

people with paralysis and foot 
deformities, indicating that polio 
has been around since at least 
1580 BC. 

• The first clinical case was 
documented in 1789, and was 
what originally led it to be named 
the Heine-Medin disease, after 
the two physicians that observed 
it.  



Spanish Influenza of 1918 
• Also known as “Spanish Flu” or “La Grippe”  
• Although this only survived a year, it’s known as one of 

the deadliest outbreaks in history, killing 50 to 100 
million people. 



Spanish Influenza of 1918 
• Troops returning to their 

homes all over the world after 
WWI helped spread this 
virus. In fact, more people 
died from the influenza 
pandemic than they did from 
the war.  

• 675,000 Americans (28% of 
the population) died; children 
would skip rope to the song: 

I had a little bird, 
Its name was Enza, 

I opened the window, 
And in-flu-enza. 

 

Soldiers at Camp Funston ill with 
Spanish Flu. 



Spanish Influenza of 1918 
• The flu is a virus that attacks the respiratory system, 

spreading by sneezing, coughing, or talking. It’s highly 
contagious. 

• The only way to combat a virus is through the use of a 
vaccine, which was not available at the time. People tried 
all sorts of remedies, but the only one that showed 
promise was the transfusion of blood from recovered 
patients to new victims.  

• This led to the creation of an influenza vaccine, commonly 
known as a flu shot, in the 1940s.  



Spanish Influenza of 1918 

www.virus.standford.edu 



Tuberculosis  
• Tuberculosis is caused by a 

bacteria named Mycobacterium 
tuberculosis. 
 

• Potentially fatal disease that 
typically attacks the lungs, but can 
attack other organs of the body as 
well.  
 

• Spread through the air by 
coughing, sneezing, or speaking.  
 

• Second-most common cause of 
death from infectious disease, after 
those resulting from HIV/AIDS.  
 



Tuberculosis 
• Scientists have discovered tubercular remains in the 

spines of Egyptian mummies, those of which date back to 
3000-2400 BC.  
 

• Symptoms include weakness, coughing, body pains, night 
sweats, and weight loss. 
 

• Tuberculosis killed roughly one fourth of the adult 
population in the 1800s in Europe, and in 1918 it was still 
the cause of 1/6 deaths in France.  
 

• Today, it affects 8 million per year, killing about 2 million of 
those affected.  



Tuberculosis 

Adult female mummy, approximately 30-50 years old, that suffered 
tuberculosis so severe, resulting in leg paralysis.  
 
http://www.telegraph.co.uk/news/picturegalleries/howaboutthat/7865680/Mummies-of-the-World-an-exhibition-at-the-
California-Science-Centre-in-Los-Angeles-in-pictures.html?image=14 



Tuberculosis 
• Treatment for TB usually lasts 6-9 months, and 

involved the use of approximately 10 drugs.  
• It can be detected with skin tests, during which a small 

amount of TB antigens are placed under the skin. If a 
patient has ever come in contact with TB bacteria, a 
small red bump forms.  

• TB can also be detected with a chest x-ray, to see if 
there is inflammation of the lungs, which can be seen 
by cavities in opaque areas on an x-ray.  

http://www.allhealth.com.au/Medical-Reference-Library-
Gallery/Picture-Gallery/Tuberculosis-positive-skin-test.asp 



Tuberculosis 

http://www.mm4tb.org/images/chestXray.png 



HIV/AIDS 
• Human immunodeficiency virus and acquired 

immunodeficiency syndrome 
• Relatively “young” disease, since it spread worldwide in 

the 1980s, and has since killed more than 25 million 
people.  



HIV/AIDS 
• HIV is a virus that causes an infection resulting in a brief 

influenza like illness and then a long period of no 
symptoms. During this time it gradually attacks the 
immune system by destroying white blood cells. 
Untreated, AIDS can develop 10-15 years later. 

• HIV can be transmitted through semen, blood, vaginal 
and anal fluids, and breast milk, but not sweat, saliva, or 
urine 



HIV/AIDS 
• HIV is believed to have originated in Kinshasa in the 

1920a, when the virus crossed from chimpanzees to 
humans.  

kids.britannica.com 



HIV/AIDS 

http://www.avert.org/about-hiv-aids/how-infects-body 



HIV/AIDS 
• AIDS is caused by the HIV virus, and is usually the last 

stage of it, occuring when the body is so weak that it can 
no longer defend itself.  

• There’s no cure for HIV or AIDS, but there are treatment 
options to help those with HIV.  

• AIDS makes people prone to serious illnesses like TB, 
pneumonia, fungal infections, and there’s also high risks 
for developing cancer and brain illnesses.  

• There’s no test for AIDS since it is a syndrome, meaning 
it’s diagnosed from a set of symptoms.  



Ebola 
• Caused by the Ebola virus, and is rare and extremely 

deadly. 
• 2014 Ebola Epidemic was the largest histroy has seen, 

affecting primarily West African countries.  
• Approximatley 29,000 people affected worldwide, with 

11,315 deaths.  



Ebola 
• The likely host for the Ebola epidemic is bats of Western Africa. 

2 in 5 people who got the virus died, many featuring symptoms 
like fever, fatigue, diarrhea, vomiting, internal and external 
bleeding, and muscle pain.  
 

• It can be transmited through bodily fluids, contaminated object, 
infected fruit bats/primates, and possibly semen from 
recovered men.  
 

• After being exposed to Ebola, if you don’t exhibit symptoms 
after 21 days, you are no longer contagious.  

 
 
• https://www.youtube.com/watch?v=sRv19gkZ4E0 



Zika 
• Caused by Zika virus, spread through an infected Aedes 

species of mosquito.  
• Common symptoms are fever, pain, rashes, and red eyes. 
• Reports have shown Zika to be found in Africa, Aoutheast 

Asia, and the Pacific Islands. 
• As of May 2015, it was found in Brazil, which has recently 

issued a state of emergency because of it. 



Zika 
• One of the most prominent 

issues with the Zika virus is 
that when pregnant women 
have it, it usually leads to 
birth defect in their children, 
most commonly 
microcephaly.  

• Microcephaly is a birth 
defect in which a child has 
an abnormally small head 
and stunted brain 
development.  

http://img.huffingtonpost.com/asset/scalefit_63
0_noupscale/56816055160000b300eb99b0.jpe
g 



Zika 
• There is no vaccine to prevent Zika, so measures have 

been taken to inform the public on how to avoid mosquito 
bites. 

• Women in Brazil are urged by the government to avoid 
getting pregnant until the matter ceases.  



Next time 

• Contagion (2011) 
• Consider the film’s depiction of an epidemic, and think 

about the diseases we covered and the concept of 
epidemics 
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