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Emerging Infectious Diseases
Microorganisms Year of

Emergence
Disease Caused

Bacteria
Bacillus anthracis 2001 Human anthrax, bioterrorism

Borrelia burgdorferi 1975 Lyme Disease

Legionella pneumophila 1976 Legionnaires’ disease

Staphylococcus aureus 1978 Toxic shock syndrome

Escherichia coli O157:H7 1982 Hemorrhagic diarrhea

Bartonella henselae 1983 Cat-scratch disease

Ehrlichia chaffeenis 1986 Human monocytic ehrlichiosis

Vibrio cholerae O139 1992 New serovar of cholera, Asia

Corynebacterium diphtheriae 1994 Diphtheria epidemic, eastern Europe

Fungi
Pneumocystis carinii 1981 Pneumonia in immunocompromised

patients

Coccidioides immitis 1993 Coccidioidomycosis

Protozoa

Cryptosporidium parvum 1976 Cryptosporidiosis

Cyclospora cayetanensis 1993 Severe diarrhea and wasting syndome

Plasmodium spp. 1986 Malaria in the U.S.

Helminths
Unidentified tapeworm 1996 Gastrointestinal pain

Viruses
HIV 1983 AIDS

Hepatitis C virus 1989 Hepatitis

Hepatitis E virus 1990 Hepatitis

Venezuelan hemorrhagic
fever

1991 Hemorrhagic fever, South American

Hantavirus 1993 Hantavirus pulmonary syndrome

Hendra virus 1994 Encephalitis-like symptoms, Australia

Ebola virus 1975…2001 Ebola hemorrhagic fever

West Nile virus 1999 Encephalitis

Prions

Bovine spongiform
encephalitis

1996 Mad cow disease, Great Britain
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From the Public Health Department*

                                                  
* From California Morbidity

A Song for All Seasons**
We’re dreaming of disease control
Just like the way we used to know…
When a shot of penicillin killed the worst microbial

villain,
And kids lined up for vaccines row by row…
When V.D. contacts weren’t so hard to find,
When health care could be bought for lower fees;
And when dengue, Reye’s, AIDS, Legionnaires’ and

Lassa, too
Were unknown, or only happened overseas.
We fought Streptococcus and typhoid fever,
Ringworm, Shigella, and T.B.
By spraying for flies an’ by milk pasteurizin’,
By washing hands and quarantine decree!

But thoses times we’re dreaming of seem gone
forever,

And life isn’t simple anymore
Germs are drug-resistant, parents not as insistent
That children get their vaccines like before
People traveling everywhere, germs in water, food

and air,
Legal suits and legislation, Human Rights,

investigations
All confront the epidemiologist!
We must meet new challenges we never had before,
And still learn from the lessons of the past.
There’s a new generation in this growing nation,
And the times are changing very fast!
Yes, there’s no use dreaming of the times gone by.
We must learn how to deal with a new day.
We can find the solution to disease and pollution:
RESEARCH AND EDUCATION is the way!

**To the tune of I’m Dreaming of a White Christmas

Get Rid of the Red-Nosed Reign, Dear
Track down each red-nosed sniffler,
With throat swabs and serology.
Hunt for each typhoid carrier,
Or donor with hepatitis B.
There could be an epidemic, No one can really say…
But to have a healthy tomorrow,
We’d better get busy today!

Don’t forget measles and polio,
Tetanus, diphtheria too!
V.D. and Salmonella, rabies, T.B. and “Q”,
Smallpox may now be conquered,
But there’s alway something new:
Like Lassa, or germs nosocomial,
Marburg, or Herpes virus 2!

Many years ago, they say,
Disease was in the air.
Plagues and poxes, fevers, fluxes,
Coughing, coffins everywhere:

Now that we can prevent them,
Or many of them anyway,
Let’s PUT OUR BEST EFFORT TO BUILDING A

BRIGHTER TOMORROW TODAY
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For Further Thought

A. EIDs. The emergence of new infectious diseases is probably due to all of the following except a)
the need of microbes to cause disease; b) the ability of humans to travel by air; c) changing envi-
ronments; d) a pathogen crossing the species barrier; e) the increasing human population.

B. Quality of Life

Literacy
Rate

% Daily
Food

Require-
ment

Life
Expec-
tancy

(years)
Primary Cause

of Death

Infant
mortality /
1000 births

% Population
w/ Safe Water

Population
doubling time

(yr)

% Population
w/ HIV/AIDS

China 89.9% 116.0 69.0 Perinatal 39.0 67.0 82 0.07
Haiti 48.0% 83.0 47.3 Bacterial &

Parasitic
infections

98.9 37.0 41 8.0

Mexico 89.6% 133.0 68.6 Cardiovascular
disease

25.8 85.6 30 14

Pakistan 37.8% 107.0 59.9 Malaria 84.6 95.0 30 0.10
Sweden 100.0% 116.0 76.9 Heart disease 3.4 100.0 >100 0.01
Uganda 61.8% 95.0 41.9 AIDS 95.2 46.0 22 8.3
United States 85.0% 140.0 73.8 Cardiovascular

disease
7.1 99.4 >100 0.3

Data Sources: United Nations FAO and World Bank, 1999.

1. Arrange the countries in order of quality of life.
2. Which country has the best quality of life/standard of living? On what did you base your decision?
3. How would you do to improve conditions in the countries at the bottom of your list?

C. Emerging Disease & Immigration Mary Mallon, better known as Typhoid Mary, was a
cook responsible for a seven family typhoid fever epidemic before she was caught by Sarah Josephine Baker
in 1907. Mallon was confined to a hospital for nearly three years. Upon her release she promised to take up
an occupation other than cooking. Mallon disappeared for five years but her trail was picked up, again
through epidemiology. Mallon spent the next 23 years, to the end of her life in 1938, in North Bother Island
Prison (New York City). Were Mallon’s civil rights violated by her long incarceration?

The 1990 Immigration Act states that persons with “communicable disease of public health signifi-
cance*” will not be allowed into the U.S. Should people be prevented from emigrating because of their health
status?

D. Epidemiology—The Village of New Mona Over the past three days, 70 cases of acute
pneumonia occurred among local residents. This is ten times the normal for this time of year. Six people
have died. All case-patients are adults. You are the EIS officer (CDC “disease detective”) who received a
telephone call from a concerned physician.
1 Would you declare the situation in New Mona an outbreak?
2 What additional information do you need? Will your study be prospective or retrospective?

You are able to interview 28 case-patients and 56 healthy controls. (Another 10 patients have been
hospitalized and 4 more deaths have occurred.) All of the patients work in the same office building. You
select 56 controls from the same office building.

                                                  
* Cholera, diphtheria, infectious tuberculosis, plague, smallpox, yellow fever, and viral hemorrhagic fevers, such as

Marburg, Ebola and Congo-Crimean.
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Number of people exposed Number of people not exposedExposure
(a) Ill (b) Well (c) Ill (d) Well

Relative risk*

Store A 3 25 10 44
Store B 10 18 15 37
Store C 5 23 7 47
Store D 6 22 9 45
Restaurant A 22 6 30 24
Restaurant B 25 2 10 44
Post Office 7 20 12 38
Grocery A 12 15 10 44
Grocery B 13 15 20 34
*Construct a 2 x 2 table to determine relative risk

Ill Not Ill Attack rate
Exposed to _______ (a) (b) (e)= a

a b+

Not exposed to ____ (c) (d) (f)= c

c d+

Relative risk= e

f
= =Times more likely to become ill by

going to this place.

3 Which exposure suggests an association with pneumonia?

Identifying the Cause Kary Mullis received the Nobel Prize in 1993 for developing the polym-
erase chain reaction (PCR). PCR has revolutionized medicine and the biological sciences. PCR is a tech-
nique by which small samples of DNA can be quickly increased to quantities that are large enough for analy-
sis. Each strain of the target DNA serves as a template for DNA synthesis. To this DNA is added a supply of
DNA components and the enzyme that makes DNA, DNA polymerase. Short pieces of nucleic acid called
primers are also added to start the reaction. The primers are complementary to the target DNA and will hy-
bridize to the fragments to be amplified. This technique has been used to identify perpetrators from hair and
body fluids left at a crime scene, to classify living organisms, and to classify and identify bacteria that lived
40,000 years ago.

In a medical lab when a microbe cannot be cultured by conventional methods, the causative agent of an
infectious disease might not be recognized. PCR can be used to identify these microbes. In 1993, PCR was
used to identify Hantavirus as the causative agent of a hemorrhagic disease in the American southwest in
record time—less than two weeks.

Your task is to use PCR to identify the cause of the disease. There are thousands of known bacteria and
viruses. Select a primer for your PCR. The usual suspects are: Bacteria (Streptococcus pneumoniae**, Hae-
mophilus influenzae* * , Mycoplasma pneumoniae* * , Chlamydia pneumoniae, Chlamydia psittaci, Coxiella
burnetti, Staphylococcus aureus**, Streptococcus pyogenes**), Respiratory syncytial virus, and Pneumocystis
carinii fungus.

The microbe’s DNA:

A A A A T C G G C A A A T A C C A T T A T T A C C G A A A T C G G C A A T T G G C G T A A 

Primers:

A A T A A T G T T 
Coxiella

C T G G C T T T 
Hantavirus

C C C T A T T G 
Pneumocystis

A A T C C G G T T 
Pseudomonas

A A T A A T G G C 
Unknown soil bact.

4 What is the cause of the illness?

                                                  
** These bacteria grow well in laboratory cultures.
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